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[6583]-1
T.E. (Civil)
WASTE WATER ENGINEERING
(2019 Pattern) (Semester - V1) (301012)

Time: 2%2Hours] [Max. Marks: 70
Instructions to the candidates :

1) Answer Q1 or Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8.

2) Neat diagrams must be drawn wherever necessary.

3) Figuresto theright indicate full marks.

4) Assume suitable data, if necessary.

5) Use of scientific calculators is allowed.

Ql) a
b)

c)

Explain with neat sketch working process of activated sludge process. [5]
Explain theterm dudgevolumeindex(SV1), hydraulic retentiontime(HRT),

BOD LoadingRate (VLR) and F/M ratio in detail. [9]
Design of conventional activated sudge treatment plant for an average
operating dataisasfollows: [8]

Wastewater flow=32000 m3/d
Volume of aeration tank = 10500m3
Influent BOD=250 mg/!
Effluent BOD=20mg/I
Mixed liquor suspended solids=2500mg/I
Effluent suspended solids=30mg/1
Waste sludge suspended solids = 9700mg/I
Quantity of waste sludge=220m?3/d
Based on the information above determine,
I)  Aerationperiod
i)  Food to microorganism ratio (F/M ratio]
i)  Percentage efficiency of BOD removal
Iv)  Sludge age(days)

OR

P.T.O.



Q2) &)

b)

c)

Q3) 3

b)

Q4) &)
b)

c)

Definedudge bulking. Explain the control measuresfor the dudge bulking.
[5]
With the help of diagram explain the microbial growth pattern in batch

and continuous systems. [9]
An average operating data for conventional activated sludge treatment
plantisasfollows: [8]

Sewage flow = 4000 m*/day

Volume of aeration tank = 15000 m?

influent BOD =250 mg/lit

Effluent BOD =20 mg/lit

Mixed liquor suspended solids = 3000 mg/lit
Effluent suspended solids = 30 mg/lit

Waste sludge suspended solids =9700 mg/lit
Quantity of waste sludge = 220 m*/d
Determine:

)  Aeration period

i)  Food to microorganism’s ratio

i)  Percentage of efficiency of BOD removal
Iv) Sludgeage

Explain with neat sketch the construction and working of oxidation pond.
[5]
Enumerate principle, advantages and disadvantages aerated lagoon. [5]

Design an oxidation pond for a colony of 4000 population. The sewage
flow is 120 lit/person/day.BOD, is 300mg/l. Assume necessary required
data. [7]

OR
Explainthe construction arid working of trickling filter with neat sketch.[5]
Determinethe size of ahighratetrickling filter for thefollowing data:[9]
Sewageflow =4.5MLD
Recirculationratio= 1.5
BOD of sewage = 200 mg/I
BOD removed in primary sedimentation tank = 30 %
Final effluent BOD =20 mg/I
Depth of filter =2 m.
Define the terms phytoremediation and root zone technol ogy. [3]
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Q5) a)
b)

Q6) 8
b)

Q7) 8

b)

Q8) a
b)

Explain with neat sketch the construction and working of septic tank.[9]

With neat sketch explain anaerobic lagoon with advantages and
disadvantages. [9]

OR
Explain working principle and applications of SBR and MBR. [9]

Design aseptic tank for 350 Users. Water alowanceis 150 liters per head
per day. Also design a suitable a suitable soil absorption system if the
percolation rateis4 min/cm and depth of ground water table below GL is
1.5m. [9]

Explain the construction and working process of anaerobic digestion

tank. [5]
Write a note on gobar gas plant. [9]
Explain the various methods employed for the sludge disposal along with
advantages and disadvantages. [7]
OR
Write a short note on grey water recycling. [9]
Discuss the waste water reuse opportunities in municipal industrial and
agricultural sectors. [7]
Write a short notes on sludge drying beds. [9]
LR X 4
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[6583]-2
T.E. (Civil Engineering)
DESIGN OF RC STRUCTURES
(2019 Pattern) (Semester - V1) (301013)

Time: 3Hourg| [Max. Marks: 70
I nstructions to the candidates :

1
2)
3)
4)
5
6)

Ql) &

b)

Q2) g

b)

Answer Q.1 or Q.2, Q.3 0or Q.4,Q.50r Q.6, Q. 7or Q.8.

Figuresto the right indicate full marks.

| S 456-2000 and non programmable calculator are allowed in the examination.
Neat diagrams must be drawn wherever necessary.

Mere reproduction from IS Code as answer, will not be given full credit.

If necessary, assume suitable data and indicate clearly.

Design an intermediate flight of a dog legged staircase of a residential
building asshown in Figure 1 with thefollowing data: [13]
i)  Foor tofloor height = 3.15m
i) Tread = 250mm;
i) Width of supporting beams = 230mm
iv) Liveload = 3.0 kKN/m? Floor finish= 0.75 kN/m?;
v) Materia = M25, Fe415, Use LSM
vi) Draw detailsof reinforcement of only oneflight.
Explainindetail zoning of shear reinforcement. [9]
OR
Design asimply supported ground beam for thefollowing data:  [13]
1)  Center to center Span of beam =5.5m
i) Width of supporting columns = 300mm; Beam width =230 mm
i)  The beam supports 230mm thick brick wall.
Iv) Height of wall aboveplinthlevel =2.7m, Plinth height =1.2m.
v) Materia- M25, Fe 500
Show details of reinforcement. Use LSM

What are the advantages and limitations of using IS code coefficient
method for the design of continuous beam. [9]

PT.O.



Q3)

Q4)

Q5)

Design a continuous floor beam B1-B2-B3 as shown in Figure 1 using IS
code coefficients. Thickness of theall floor dabis 120 mm, liveload and floor
finishload on all labsare 3.0 kN/m?and 1.5 kN/m?, respecitively. Thewall on
thisbeam is 230 mm thick and 2.7 m high. Use M 30 and Fe 500 steel. Design
longitudinal reinforcement for all the spansand support for flexure. Design
shear reinforcement only for beam B2. Draw neat sketch showing details of

main and shear reinforcement. Use LSM. [17]
OR
Design a continuous floor beam B17-B23 (A-B-C) as shown in Figure 1

using moment redistribution method. Thickness of the all floor slab is
120 mm, liveload and floor finishload on al dabsare 3.0 kN/m? and 1.5 kN/n?,
respectively. Thewall onthisbeamis 120 mmthick and 2.7 m high. Calculate
design moment for span BC and support B after 20 % redistribution of
moments. Design span BC and support B for flexure only. Draw the
reinforcement details.

Material- Concrete of grade M 30, Fe 500 reinforcement. [17]

a Design an axialy loaded short column C9 as shown in Figure 1 from
terrace to plinth level (floor wise four parts of column) for a G + 2
building with following details: [13]

1)  Floor to Floor height = 3.6 m, consider both ends fixed.
i) Liveload on all dabs= 3 kN/m?

i) Floor Finish Load = 1.5 KN/m?

Iv)  Water Proofing Load on roof slab = 1.5 kN/m?

v)  Wall thickness= 150 mm (Internal)

vi) Slabthickness =130 mm

vii) Size of beams = 230 x 450 mm

Material M 25 and Fe 500 used. Show detailed floorwiseload calculations
and design the column from plinth level to first floor level. Draw section
of column showing reinforcement details.

b) What are interaction curves? Explain the characteristic of a typical
interaction curve. [4]

OR
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Q6) Design abi-axial short column by limit state method to carry Ultimate load of
1500 kN. Ultimate moment of 110 kN-m about major axis bisecting the depth
of column and 50 kN-m about minor axis bisecting the width of column. The
unsupported length of column is 4.5m. The column is fixed at one end and
hinged at the other. Use M25 grade of concrete and Fe 500 grade of steel.
Show details of reinforcement in plan and sectional elevation. [17]

Q7) Design rectangular isolated pad footing for a working axial load of 800 kN.
The column sizeis 300 x 450mm. SBC of soil is200 kN/m?. Use M30 grade
of concrete and Fe 500 grade of steel. Show detailed design calculations and
reinforcement detailsin plan and sectional elevation. [18]

OR

Q8) Design a dab type rectangular combined footing for two columns A and B
subjected to working axial load 750 kN and 850 kN, respectively. Center to
center to distance between two columns is 2.4m. Size of both the columnsis
400 x 400mm. Safe bearing capacity of soil is 160kN/m?. Use M30 concrete

and Fe500 steel . Neglect check for oneway shear. Show reinforcement details
in sectional e evation. [18]

F6d836
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[6583]-3
T.E. (Civil)

REMOTE SENSING & GEOGRAPHICINFORMATION SYSTEM

(2019 Pattern) (Semester - VI) (301014)

Time: 2%2Hours] [Max. Marks: 70
| nstructions to the candidates:

1)
2)
3)
4)
5)
Ql) 8

b)

Q2) 3

Q3) 3

Q4) 3

Answer Q.1 or Q.2, Q.30r Q.4, Q.50r Q.6 and Q.7 or Q.8.

Figures to the right indicate full marks.

Assume Suitable data, if necessary.

Use of electronic pocket calculator is allowed in the examination.
Neat diagrams must be drawn wherever necessary.

Express the concept of augmentation and explain about satellite-based

augmentation. [6]
What are the three segments of GPS? Describe them briefly. [6]
Illustrate the advantages and disadvantages of GNSS. [9]
OR
Describe briefly the concept of three-dimensional position location via
Intersection of multiple spheres. [6]
Summarize the necessity of GNSSin variousfields. [6]
Describe the different sources of error in GPS. [9]

Differenti ate between supervised and unsupervised image classification.

[6]

State the application of DEM. [6]

DefineTriangular Irregular Network Model (TIN) and itsapplications.[6]
OR

Writeanote on digital image and analog image. [6]

Explain in detail the concept of post processing and pre possessing.[6]
Differentiate between Visual and Digital imageinterpretation. [6]

PT.O.



Q5) 3

Q6) &)

Q7) &

Q3) 3

[6583]-3

Illustrate Cloud computing with types and applications. [6]

Writein detail about various components of GIS. [6]

List down the differences between drafting software sand GIS.  [5]
OR

Interpret the fundamental s of Cartography and map creation in GIS.[6]

Discussthe spatial and non-spatial datawith example. [6]

Compare the various definitions of GIS used globally. [9]

Classify the Raster and Vector Datatypes. Explain with neat diagram.[6]

Differentiate variousAttribute Data model sand explain any one of them.

[6]

Explain the application of GISin Urban Planning. [6]
OR

Enlist the applications of GISin Civil Engineering & Explain any onein
detail. [6]

Outline the Georeferencing of GIS data? And explain itsimportancein
thefield of GIS? [6]

Categorize the different Database? Name the types of database.  [6]

ofo ofo ofo
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PE-2480 [Total No. of Pages : 3
[6583]-4
T.E. (Civil) Engineering
ADVANCED ENGINEERING GEOLOGY WITH ROCK
MECHANICS
(2019 Pattern) (Semester - VI) (301015A) (Elective - 11)

Time: 2%2Hours] [Max. Marks: 70
I nstructions to the candidates:

1) Answer Qlor Q2 Q30rQ4,Q50r Q.6 Q.70r Q8

2) Neat diagrams should be drawn whenever necessary.

3) Figures to the right indicate full marks.

Q1) @ Whatislanddide?Explainthe causesand control measuresof landdide.[6]

b) Describe various Seismic zones of India [6]
c) Explainsuitability of DTB asconstruction material. [6]
OR
Q2) @ Describe influence of geological factors upon urban development and
planning. [6]
b)  Will dam building activity cause amajor earthquake? Explain. [6]
c) Discusson compact basalt as a construction material. [6]
Q3) @ Describe various mechanical properties of rocks. [6]
b) Calculate RQD recovery and Core recovery from following table. [6]
Runinm Piece No. Lengthincm | Nature of fracture

1 8 J

2 16 J

3 87 M

4 66 M

0-3m 5 10 M

6 13 J

7 7 J

8 6 J

9 8 J

10 09 M

1 83 M

3-6M 12 78 M

13 1 M

PT.O.



c)

Q4) &)
b)

Q3) 8
b)

Q6) a)

b)

Q7) 8
b)

[6583]-4

Calculate apparent resistivity values at different depth zones. [6]
Sr.No R a 2naR
1 1.78 1 ?
2 1.62 2 ?
3 1.57 3 ?
4 1.42 4 ?
5 1.10 5 ?
6 1.33 10 ?
OR

Explain Electrical Resistivity method of Geophysical Exploration. [6]

What is Rock Quality Designation (RQD)? Explain How to calculate
Core recovery and RQD? [6]

Explainin detail Bieniawaski’s Geomechanical classification. [6]

Write any one case history of tail channel erosionin Deccan Trap area.[6]
Discuss various suitable and unsuitable conditions for dam construction

on dipping strata [6]

How economy has been achieved by proper geological interpretation?

Discuss any one case study. [9]
OR

What type of treatment isto be given to fracture occurring at aDam site?
[6]

Discuss the strength and water tightness characters of DTB from

foundation point of view. [6]
Discussreasons of successand/or failure of percolation tankson various
basalts. [9]
Explain standup time of rock during tunneling. [6]
Explain in detail engineering geological investigations for bridge
foundation. [6]
Is the columnar basalt suitable/unsuitable for tunnel excavation? Give
reasons. [9]
OR
2



Q8) @ Describegeologica conditionsresponsiblefor roof collapsing of tunnel.[6]
b) Explainin brief.safe bearing capacity during bridge construction.  [6]

c) Explainfavorableand unfavorable conditionsfor tunneling. [5]

L R X B X 4

L)
L)
L)
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PE-2481 [Total No. of Pages : 3

[6583]-5
T.E. (Civil)
SOFT COMPUTING TECHNIQUES

(2019 Pattern) (Semester - VI) (301015 B) (Elective - 11)

Time: 2%2Hours] [Max. Marks: 70
I nstructions to the candidates:

1)
2)
3)
4)

Q1) &)
b)

Q2) g

b)

Q3) 8
b)

Answer Q.1 or Q.2,Q.30r Q.4,Q.50r Q.6,Q.70r Q.8
Neat diagrams must be drawn wherever necessary.
Figures to the right side indicate full marks.
Assume suitable data, if necessary.

Discuss Overfitting of ANN in brief with its cause and effect How to
avoid overfitting. Discuss data preprocessing. [9]
Determinethefunctional value of the3 x 2 x 1 neura network in forward
pass with the following data. Inputs[6,6,8], First layer weights (input to
hidden): [0.4 0.5 0.6; -03 0.8 -0.7], First layer bias: [3; -3, 7], Second
layer weights (hidden layer to output layer): [0.35 0.55], Second layer
bias: [2], Use sigmoidal transfer function between the first layer and
hidden layer and Linear function between the hidden layer and output
layer. [9]
OR
For feed forward back propagation neural network, how to fix number
of input neurons, Output neurons, Hidden layers, hidden neurons?
Discuss data preprocessing. [9]
Determinethefunctional value of the3 x 2 x 1 neura network in forward
passwith thefollowing data. Inputs[6,4,11], First layer weights (input to
hidden): [0.4 -0.5 0.6; -0.3 0.8 -0.7], First layer bias. [3; -3.7], Second
layer weights (hidden layer to output layer): [0.35 0.55], second layer
bias: [2]. Use sigmoidal transfer function between the first layer and
hidden layer and hyperbolic tangent function between the hidden layer
and output layer. [9]

Distinguish between Recurrent networks and Radial basis function

networkswith suitable example for each. [8]

Discussworking of self-organized feature mapswith suitable examples.[9]
OR

PT.O.



Q4) &)

b)

Q5) 8

b)

Q6) a)
b)

Q7) 8

b)

[6583]-5

Distinguish between Radial basis function networks and Generalized
regression neural networks. [8]

28-day Compressive strength of concrete (in MPa) depends on the
quantity (in kg/m®) of Cement, Fine aggregate, coarse aggregate and
water. Desing a3 layered neural network using the above parametersand
givethefollowing details: [9]

1)  Input and output parameters

i)  Architecturewithfigure

i)  Sizeof weight and Bias matrix

Iv)  Activation function/sbetween layers
v) performance functions/s

Discussin detail an application of GeneticAlgorithmin Civil Engineering.

[9]
What isakernel in SVM?Why do we use kernelsin SVM? Discuss any
onekernel indetail. [9]

OR
Discuss the Genetic operatorsin Genetic Algorithm in detail. [9]

Explain the basic working of support vector Machine. What are hard
margin and soft margin SVMs? [9]

Discuss working of Random Forest regression. Explain M5 Algorithm
inModel Tree. [8]

28-day Compressive strength of concrete (in MPa) depends on the
guantity (in Kg/m?®) of Cement, Fine aggregate, coarse aggregate and
water. Design amodel using Random Forest, using the above parameters
and givethefollowing details: [9]

1)  Input and output parameters
i)  No. of trees
i) DataDivision
Iv) Out of bag estimates
v)  Performance function/s
OR



Q8) 8

b)

[6583]-5

Discuss the need of Out of Bag estimates in Random Forest. Explain
Bagging in Random Forest. [8]

The power devel oped by awater turbine (P) depends upon the rotational
speed N, operating head (H), Gravitational acceleration(g), diameter(D)
and breath(B) of the runner. density (p) and viscosity (u) of water. Design
a Model using Model Tree using the above parameters and give the
following details: [9]

1)  Input and output parameters
i)  No. of rules

i) Splitting criteria

Iv) Standardization of data

v)  Performance function/s

&

o2 o% o0

L)
L)
L)
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PE-2482 [Total No. of Pages : 2

[6583]-6
T.E. (Civil)
ADVANCED SURVEYING

(2019 Pattern) (Semester - VI) (301015 C) (Elective - I11)

Time: 2%2Hours] [Max. Marks: 70
I nstructions to the candidates:

1)
2)
3)
4)

Answer Q.1 or Q.2,Q.30r Q.4,Q.50r Q.6,Q.70r Q.8
Draw neat Figures wherever necessary.

Figures to the right indicate full marks.

Assume suitable data, if necessary.

Definetheterms: celestial sphere, hour angle, zenith and nadir. [6]
State the various methods of locating soundings and explain briefly. [6]
)  Location by two angles from boat

i)  Location by one angle from shore and other from boat

Explain the analytical method of determining the position of boat in

hydrographic surveying. [6]
OR

Define spherical triangle and explainits properties. [6]

Define mean sea level. Explain the importance of mean sea level in

surveying. [4]

The following observations were made on three pointsA, B and C from
aboat at O with the help of sextant. Station B and O being on same side
of AC. Calculate the distances of the boat from the three stations. The
anglesAOB and BOC werefound to be 30° 25" and 45° 25’ respectively.
The angle ABC measured 130°10°. AB =4000m, BC=4995 m. [8]

Definerelief displacement. Derive an expression for the same. [6]
Define i) Air base distance, ii) Paralax, iii) Flying height , iv) Scale. [4]
Thescaeof aeria photographis1: 10000, effective at an averageelevation
of terrain of 500 m. The size of aeria photograph is 230mm x 230mm.
Focal length of camera lens is 20cm. Speed of aircraft is 180 kmph,
longitudinal overlap is60% and side overlap is30%. Determine the number
of photographs required to cover an area of 30 km x 22.5 km. Also
determine exposureinterval and flying height. [7]
OR

PT.O.



Q4) &)
b)

Q3) 8
b)

Q6) a)

b)

Q7) 8
b)

Q8) g

b)

[6583]-6

Define ground control points, explain their rolein Photogrammetry. [6]
Write a short note on drone mapping. [4]

A pair of photograph istaken with a camera having focal length 15 cm.
The scale of photography is 1 : 10000 and photo base is 5.65 cm. The
measured parallax of avertical control point having an elevation 140 mis
87.28 mm. Compute the elevation of another point P whose measured

parallax is84.18 mm. [7]
Explain the components of ideal remote sensing system. [6]
Explain Remote sensing applicationsin disaster management with suitable
example. [6]
What is GIS? Explain the components of GIS. [6]
OR
Explain with neat sketch of working principle of total station. What are
the sources of errorsin total station? [6]
Differentiate between LIDAR and GPR. [6]
Write a note on raster and vector model in GIS. [6]
Explain the segments of GPS. [6]
What are the GPS errors sources? Explain in detail . [6]
State and explain the applications of GPS in watershed management
anayss. [9]
OR
Explain theworking principle of GPS. What are the differences between
hand held GPS and differential GPS. [9]
Explain differential GPS survey. [8]
o308 630 0%
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[6583]-7
T.E. (Civil)
ADVANCED GEOTECHNICAL ENGINEERING

(2019 Pattern) (Semester - V1) (301015 D) (Elective- 1)

Time: 2%2Hours] [Max. Marks: 70
I nstructions to the candidates::

1)
2)
3)
4)
5)

Ql) g

b)

Q2) 8

b)

Answer Q.1or Q.2,Q.3or Q.4andQ.50r Q.6and Q.7 or Q.8
Neat Diagrams must be drawn wherever necessary.
Figuresto theright indicate full marks.

Assume suitable data, if necessary and mention it clearly
Use of non-programmable calculator is allowed.

What are the advantages and disadvantages of a triaxial compression
test? Briefly explain how you conduct the test and compute the shear
parameters for the soil from the test data. [6]

Explain coulomb’slaw for shearing strength of soilsand its modification
by Terzaghi. [6]

A simple dry sand is subjected to a triaxial test. The angle of internal
frictionis 32 degrees. If the minor principal stressis 150 kN/m?, at what
value of major principal stresswill the soil fail? [6]

OR
Explainthefollowing: [6]

1)  Differentiate between a box shear test and a triaxial shear test for
soils.

ii)  Differentiate between shear strength parameters obtained from total
and effective stress considerations.

What is the effect of pore pressure in strength of soils? [6]
Write a note on unconfined compression test. [6]

P.T.O.



Q3) 8
b)

Q4) &)
b)

Q5) 8
b)

Q6) a)
b)

Q7) 8
b)

Q8) g
b)

What is stress path? State the factors influencing the stress path. [6]

What are the factors affecting angle of shearing resistance? [6]

Draw and explain stress path for failure of finiteand infiniteslope.  [5]
OR

State and explain the variants of cambridge plot. [6]

Write short note on determination of shear strength of soil from UU Test

with aneat sketch. [6]
Draw and explainthe stresspath (t - s,s') for stress changes near retaining
wall. [9]
Explain different factorsaffecting soil stabilization. [9]
Write note on mechanism of bituminous stabilisation. [9]
OR
Explain Lime stabilization of soil. [9]
What is soil stabilization? What are the objectives and factors affecting
soil stabilization? [9]
Write short note on: Permeation grouting and jet grouting. [9]
Write a short note on In-situ ground improvement by inserting
reinforcement elements. [8]
OR
Explain In-situ ground improvement by explosion sand drains. [9]
Explain Deep mixing method of ground improvement. [8]
TRTHET

[6583]-7 2
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PE-2484 [Total No. of Pages: 2
[6583]-8
T.E. (CIVIL)
ARCHITECTUREAND TOWN PLANNING

(2019 Pattern)(Elective - 11)(Semester - VI)(301015E)

Time: 2%2Hours] [Max. Marks: 70
I nstructions to the candidates:

1) Answer Qlor Q2 Q.30r Q4, Q50r Q.6and Q.7 or Q.8.

2) Figuresto the right side indicate full marks.

3) Assume Suitable data, if necessary.

Q1) @ Enlistandexplainobjectivesof town planning and state benefits of town
planning. [9]

b) Elaborate Mechanism of preparation of DPaccording to MRTPAct 1966.
[9]

OR
Q2) a Explainimportance of Neighbourhood planning and purpose of it. [9]
b) Writeabrief noteon T P Scheme (Sketch in essential) [9]
Q3) a@ Explain Organization Structure and purpose of MHADA. [8]
b) State& explainthevarioustypesof civic surveysrequired to be conducted
for preparation of DP. [9]

OR
Q4) @ Writean explanatory note on ITS with sketch. [9]
b) Explain Organization Structure and purpose of CIDCO. [8]

Q5) a Writeashort noteon Land Acquisition Rehabilitation and Resettlement
Act2013. [9]

b) Elaborate applications of URDPFI guidelinesin town planning. [9]
OR

PT.O.



Q6) a
b)

Q7) 9
b)

Q8) &)

b)

[6583]-8

How AMRUT guidelines helpful to overall development of city?  [9]

Explain What do you understand concept of MAHA-RERA. [9]

Write anote on SEZ and CRZ with sketch. [9]
Elaborate what you understand regarding Special Township: Overal.[§]
OR

Explain in detail application of GIS, GPS remote sensing in Town
Planning. [9]

Elaboratethe need and strategiesin relation with, "Rural development”.[§]

ofo ofo ofo
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[6583]-9
T.E. (CIVIL)
SOLID WASTE MANAGEMENT

(2019 Pattern) (Semester - VI)(Elective - 1) (301015F)

Time: 2%2Hours] [Max. Marks: 70
| nstructions to the candidates:

1)
2)
3)
4)
5)

Ql) 8
b)

c)

Q2) 3

Q3) &

Attempt Q.1 or Q.2, Q.3 0or Q.4, Q.50r Q.6 and Q.7 or Q.8.
Figures to the right indicate full marks.

Draw neat figures wherever necessary.

Assume necessary data.

Use of scientific calculator is allowed.

Explain with sketch the Bangalore Method of composting. [6]

Suggest andjustify thecriteriaadopted for theexecution of vermicomposting.
[6]

State the termsrelated to Solid waste management [6]
1)  Segregation
i) Recovery
i)  Recycling
OR
List the factors affecting composting process of solid waste. [6]

Specify theroleof transfer station in municipa solid waste management.[6]

Explain Integrated Solid Waste Management by citing out the political,
environmental and economic aspects along with its advantages. [6]

What are the factors affecting anaerobic digestion? [6]

How to estimate L ow and high heating value of solid waste? [6]

Explain advantages, limitationsand applicationsof plasmagasification.[5]
OR

PT.O.



Q4) 3

Q5) &)

Q6) &)

Q7) a

Q8) &)

[6583]-9

Explain advantages, limitationsand applications of refused derived fuel
(RDF). [6]

What are stepsinvolved in design of incineration plant? [6]

Write working principles, advantages and disadvantages of anaerobic
digestion process. [9]

How to control of contamination of ground water during land fill.  [6]

What are stepsinvolved in design of sanitary landfill? [6]

What is L egacy waste management? [6]
OR

Write short note on: Slope stability analysisin landfill. [6]

What isengineered landfill?Why it isessential ? Explainin brief different

methods of landfilling. [6]

Explain economics and time duration of biomining. [6]

Suggest the appropriate method for disposal of e-waste and sanitary
napkin. [6]

What are objectives and key points of hazardous waste management
rules, 20167 [6]

What islife cycle assessment (LCA) in solid waste management?  [5]
OR

Writeobjectivesand mgor provisonin plastic waste management rules- 2016.
[6]

Explain any one case study of processing and reuse of construction &
demolition waste. [6]

Explain any one case study of material recovered from ewaste.  [5]

ofo ofo ofo
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[6583]-10
T.E. (Civil Engineering)
HYDROLOGY AND WATER RESOURCES ENGINEERING
(2019 Pattern) (Semester - V) (301001)

Time: 2%2Hours] [Max. Marks: 70
Instructions to the candidates :
1) Answer Q.No.1or Q.No.2, Q.No.3 or Q.No.4, Q.No.5 or Q.No.6, No.7 or Q.No.8.
2) Neat diagrams must be drawn wherever necessary.
3) Figuresto theright indicate full marks.
4) Assume suitable data, if necessary.

Q1) @ What are the various methods to estimate flood and explain any one

method in detail. [9]
b) Explainbriefly theterms: [8]
1) Designflood.

i)  Standard project flood
i) Probable maximum flood
Iv) Designstorm

OR

Q2) & What is flood routing, types of flood routing and explain Muskingum
method of flood routing ? [10]

b) What aretheapplication of softwarein hydrology and what arethe different
hydrological software commonly used. Explain application Q-GIS
softwarein watershed delineation. [7]

Q3) @ What are the different types of reservoir explain one reservoir in each
type? [8]
b) List out the various zones of storage in a reservoir. Explain this with a

neat sketch, the sedimentation zonesin reservoir and methods to control
sedimentation of reservoir. [9]

OR

P.T.O.



Q4) 8

b)

QS5) 8

b)

Q6) a)

b)

Q7) a

b)

Q8) a)

b)

Explainyield and different types of yield from areservoir. Explain ‘ mass
curveanalysis for determining the capacity of areservoir for aspecified

yield. [9]
Explain density currents, trap efficiency, useful life of reservair, reservoir
| osses. [8]

What is water logging, state any four causes of water logging. What are
theill effects of water logging and how it is controlled. [8]
State Dupit’ s assumptions and derive the equation for discharge from
unconfined aquifer under steady state condition. [10]
OR
Differentiate between aquifer, aguiclude, aguitard and aquifuge with suitable
example. [8]
A well of 300 mm diameter islocated in aconfined aquifer of 40m thick.
The aquifer has a hydraulic conductivity of 25 m/day and the radius of
influenceis 300m. determinethe dischargein m*/day from thewell if the
draw down is3m. Also determine the percentageincrease in discharge if
the diameter ismade to 450mm, with the other conditionsremain same.[ 5]
How doesthe permeability of aquifer affect the groundwater movement?
Explain the Darcy equation governing the flow of water through aquifer
medium. What arethe limitations of Darcy equation? [9]

What is irrigation? Why is it necessary? What are the benefits and ill

effectsof irrigation of irrigation projects? [8]
Explainthefollowing terms [10]
1)  Crop period

i) Baseperiod
i) Intensity of irrigation
Iv) Paeoirrigation
v)  Consumptive use

OR
Explain the significance of Duty and delta in irrigation and how duty
varies with the place of measurement. Develop the relation between
delta,base period and duty for crop. [8]
State concept of PIM and explain role of water user’s cooperative soci ety
in PIM. What are the merits and demerits of area or crop basis and
volumetric assessment of water charges? [10]

A A 4
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[6583]-11
T.E. (Civil)
WATER SUPPLY ENGINEERING
(2019 Pattern) (Semester - V) (301002)

Time: 2%2Hours] [Max. Marks: 70
I nstructions to the candidates:

1)
2)
3)
4)
5)

Q1) a)

b)

02) a)

b)

Attempt Q.1 or Q.2, Q.3 0or Q.4, Q.50r Q.6,and Q.7 or Q.8
Figures to the right indicates full marks.

Draw neat figures wherever necessary.

Assume necessary data.

Use of scientific calculator is allowed.

State the principle of coagulation and flocculation. Differentiate between
coagulation and flocculation. [8]

A filter unit has surface area of 5x10 m?. After filtering 10,000 m? for
40 h, the filter 1s backwashed for 15 min at a rate of 0.5 m/min. Find:
(1) the average filtration rate, (ii) the quantity of wash water, (ii1) percent
of wash water to treated water, and (iv) the flow rate to each of the four
troughs. [6]

Describe the operational troubles in filter. [4]
OR

A rapid mixer is to be used for coagulation of surface water with high
turbidity. If the flow is 650 m%h, find the volume and dimensions of
the square tank and the power requirements. Assume that the detention
time is 20 seconds and G=1000 s™' and p = 0.00115 N s/m? at T=15°C

[8]
Mention various factors affecting coagulation. [6]

Discuss the remedial measures for various operational troubles in filter.

[4]

PT.O.



03) a) A water treatment plant uses 65 kg/d of chlorine to treat 50 MLD of
water. The residual chlorine after 30 min contact time is 0.15 mg/L.
Determine the chlorine dosage and chlorine demand of the water. [7]

b) Explain fluoridation and defluoridation. [6]
c) Mention any two different disinfectants and state their characteristics.[4]
OR

Q4) a) Enlist and explain various methods of disinfection. Explain the factors

affecting the efficiency of disinfection. [7]

b) The water works of a town of population 100000 has to meet its water
demand at the rate of 135 lit/capita/day. If the disinfection is to be
done by bleaching powder having 40% available chlorine, determine

the quantity of bleaching powder required per year. The required dose

of chlorine at the water works is 0.3 ppm for disinfection. [6]

c) State the principle and advantages of water softening by ion exchange
method. (4]

05) a) Describe any four methods for water distribution in detail. [8]
b) Explain detection and prevention of leakage. [6]
c) Explain balancing capacity of reservoir. [4]

OR

06) a) Determine the balancing capacity of an elevated service reservoir for a
town having a population of 2 million and water supply rate of
280 1/c/d. The water is pumped continuously for 24 hrs. The breakup
of demand is as follows. [8]

Time | 3am-9am|9am-lpm|1pm-7pm(7pm-11pm | 11pm-3am
Demand 80 50 85 30 35
in l/c/d
b) Mention requirements for good distribution system. [6]
c)  Write the necessity of rainwater harvesting system. [4]

[6583]-11



Q7) a)

b)

08) a)

b)

[6583]-11

Write and explain use of any three fixtures and any three fittings used

for water supply system. [7]

Explain SMART city mission and AMRUT mission for improvement

of infrastructure sector. [6]

List and draw any four sanitary pipe fittings. [4]
OR

Discuss the concept of packaged water treatment plants for townships
and mention advantages. [7]

Explain Jal Jeevan Mission and its impact in rural India before and
after its implementation. [6]

Discuss WTP for swimming pools. [4]
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[6583]-12

T.E. (Civil)
DESIGN OF STEEL STRUCTURES
(2019 Pattern) (Semester - V) (301003)

Time: 3Hourg| [Max. Marks: 70
I nstructions to the candidates:

1)
2)
3)
4)
5)

Q1) &)
b)

Q2) g

b)

Q3) g

b)

Q4) g

b)

Answer Q.1 or Q.2,Q.30r Q.4,Q.50r Q.6,Q.70r Q.8
Neat diagrams must be drawn wherever necessary.
Figures to the right indicate full marks.

Assume suitable data, if necessary.

1S:800-2007 & 1S:875 part | to 11 are permitted.

Desgnmoment resisting basefor al SHB 250 @54.7 kg/m columnto carrying
afactored load of 650 kN and factored bending moment 50 kN-m.  [12]
Which of the two buckling or stiffness of compression membersis more
critical? [9]
OR
Design a column base for the column consisting of ISWB300 @
48.1 kg/m carrying axial load 740 kN. Design welded connection between
column and base plate. The column is to be supported on concrete
pedestal to be built with M20 grade. [12]
In what sense column caps are similar to column base plates? [9]

A simply supported beam of 5 m effective span. It carries a uniformly
distributed load w kN/m throughout the span including self-weight. The
compression flange of beamislaterally unsupported throughout the span.
Determine the intensity of udl of w, so that the section ISMB 400 @
61.6 kg/m use for beam can carry safely. [10]
A simply supported beam of 4 m effective span. It carries a uniformly
distributed load 60 kN/m throughout the spanincluding self-weight. Design
the beam if the compression flangeislaterally restrained throughout the
span. [8]
OR
A simply supported beam spanning 8 m carries a uniformly distributed
load 5 kN/m throughout the span including self-weight. The compression
flange of beam islaterally supported throughout the span. Design section
and check for serviceability. [13]
How arethe column buckling and thelateral buckling of beam similar?5]

PT.O.



Q5)

Q6)

Q7)

Q8)

Design agantry girder supporting an electric overhead travelling craneto the
following data: [17]
a Capacity of crane = 280 kN
b) Span between cranerails =14 m, Self-weight crane girder = 150 kN
c) Weight of crab, electric motor, Hook etc. = 15 kN
d) Minimum hook approach= 1.0m
e) Wheelbase=3.5m
f)  Spanof Gantry 7.0 m
g) Sdf-weightof trolley =105kN
h) Self-weight of rails=0.3 kN/m
I)  Height of rail section=75mm
OR
Determine the design force in the member L U, L L, and U,L, of pratt truss
as shown in Fig. 1. Assume design wind pressure is 1200 N/m?, use A.C.
Sheet and the C/C spacing of truss is 6m. Assume self-weight of purlin

120 N/m. [17]
N T
v Us sm
’°l L PE— G G ]z:l“

6 panels @sm=30m
Fig. 1

A simply supported welded plate girder of an effective span of 26 m subjected
to uniformly distributed load 40 kN/m throughout the span exluding the self-
weight of plate girder. Assume compression flange laterally supported
throughout the span and yield stress of steel is250 MPaDesign cross section
of plate girder, bearing and intermediate stiffeners. Draw sectional plan and
elevation. [18]
OR

Design a suitable cross section of welded plate girder 30 m in span and
laterally supported throughout. It has to support a uniform load of 30 kN/m
throughout the span including of self-weight of plate girder. It is also |oaded
with two concentrated load of 140 kN acting at 10 m from either supports.
Design C/S of plate girder without intermediate stiffeners. The steel for the
flange and web platesisof grade Fe 410. Yield stress of steel may be assumed
to be 250 MPairrespective of the thickness of plates used. [18]
o, O O

0‘0 0‘0 0‘0
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[6583]-13
T.E.(Civil)

ENGINEERING ECONOMICS& FINANCIAL MANAGEMENT

(2019 Pattern) (Semester - V) (301004)

Time: 2%2Hours] [Max. Marks: 70
I nstructions to the candidates::

1)
2)
3)
4)

Ql) 8
b)

Q2) g
b)

Q3) g
b)

Answers Q1 or Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8.
Neat diagrams must be drawn wherever necessary.
Figuresto right indicate full marks.

Assume suitable data if necessary

Discuss the concept of contract costing. [9]
Write down a role of financial manager in construction Financial
management. [5]
Differentiate between job costing and contact costing [8]
OR
What are the features of contract costing? [9]
Explain method of reporting and recording site accounts between project
and head office [9]
List out various accounting methods and explain any two [8]
Write a short note on Rule of 72 [9]

Define capital budgeting and discusstheimportance of Capital budgeting.
[6]

What the methods of capital budgeting? Explain any onewith the help of
example [6]

P.T.O.



Q4) g

b)

Q3) 8

b)

Q6) 8
b)

Q7) 8
b)

Q8) 8
b)

OR

What do you understated by concept of time value of money? Explain
with example [9]

Differentiate between master and functional budget [6]

Explain and differentiate simple and compound interest with the help of
example. [6]

Why working capital isessential for any business? Enlist components of
working capital. [9]

What do understand by inventory and itstypes? How it would be manage?

[6]

Write a short note on ABC analysis and Just in time technique [6]
OR
Explain factorsaffecting on working capital requirement. [9]

Explaininventory management method likeVED anaysis, FIFO and LIFO
[6]

Explain any two method of estimating the working capital [6]
Discuss about the tax exemption for contractors. [9]
Differentiate between direct tax and indirect tax [9]
Write down on any two method used to calculate property tax for any
two cities. How you will get exemption from property tax? [8]
OR
Write down about objectives and Functions of SEBI. [9]
What are the key roles of IRDA?list out its functions also [9]
Write down the various taxes replaced by GST in India also mention
different reasons to implement GST in our country. [8]
TRTHEYT

[6583]-13 2



Total No. of Questions : 8] SEAT No. :

PE-2490 [Total No. of Pages : 2
[6583]-14
T.E. (Civil)
ADVANCED FLUID MECHANICS AND HYDRAULIC
MACHINES

(2019 Pattern) (Semester - V) (301005A) (Elective - 1)

Time: 2%2Hours] [Max. Marks: 70
I nstructions to the candidates:
1) Answer Q.No.1or Q.No. 2, Q. No.3or Q.No.4,Q.No.5or Q. No. 6, and
Q. No.7 or Q. No.8
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right indicates full marks.
4) Assume suitable data, if necessary.

Q1) a) Describe various types of surge tanks. [6]
: LV
b) Prove that for gradual closure of valve rise of pressure h=—  [6]
gt
c) Explain one complete cycle of water hammer phenomenon. [6]
OR
Q2) a) Explain water hammer phenomenon. [6]
b) State and explain various types of unsteady flow [6]

c) A tank having constant cross- sectional area and sharp-edged orifice at
the bottom took 100 seconds to empty upper third part. How long it
will take to empty the middle third part. [6]

03) a) Derive an expression for force exerted by jet on flat moving plate held
incline to the jet. [6]

b) A jet of water 8 cm in diameter having velocity 20 m/s strikes normally
on flat plate. If the plate is moving with the velocity of 5 m/s determine
the force on the plate. [6]

c) Derive an expression for force exerted by jet on flat stationary plate
held perpendicular to the jet. [6]

PT.O.



04) a)
b)

05) a)

b)

Q6) a)

b)

Q7) a)
b)

08) a)
b)

[6583]-14

OR
Explain impulse momentum principle. [6]

Derive an expression for force exerted by jet on symmetrical moving
curved vane at the centre. [6]

Derive an expression for force exerted by jet on flat moving plate held
normal to the jet. [6]

With neat sketch explain various components of hydroelectric power

plant. [6]

Compare pelton wheel and Francis turbine [6]

Describe various types of turbines. [6]
OR

Calculate diameter of jet and mean diameter of pelton wheel turbine

working under following conditions. [6]

1)  Power 10000 KW

i1) Net head available 800 m
1i1) Speed 600 rpm

iv) Cv for jet 0.98

v)  Speed ratio 0.46

vi) Overall efficiency 90%

State and explain various types of draft tubes. [6]
Explain the measures to reduce cavitation in turbine. [6]
Explain cavitation in centrifugal pump. [6]
Describe multistage pump with impeller in series and parallel. [6]
Explain advantage and disadvantages of centrifugal pump. [4]
OR
With neat sketch explain various components of centrifugal pump.[6]
Describe various characteristic curves of pump. [6]
Explain various types of centrifugal pumps. [4]
lCdodos
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[6583]-15
T.E. (Civil Engg.)
RESEARCH METHODOLOGY AND IPR
(2019 Pattern) (Semester - V) (301005B) (Elective - |)

Time: 2%2Hours] [Max. Marks: 70
Instructions to the candidates :

1) Attempt Q.1or Q.2, Q.30or Q4, Q.50r Q.6, Q. 7or Q.8.

2) Figuresto theright indicate full marks.

3) Neat diagrams must be drawn wherever necessary.

4) Assume suitable data, if necessary and clearly state.

Q1) @ What arethevarioustypesof interview? Explain the various advantages

and limitations of interview. [9]
b) What arethe statistical technique which are commonly used in educational
research? [8]

OR

Q2) & How will you differentiate between descriptive statistics and inferential
statistics? Describe the important statistical measures often used to

summarizethe survey/research data. [9]
b) Statethe characteristics of Quantitative data. [8]
Q3) @ Discussthelinear regression analysisin details. [9]
b) Explain the technique and importance of oral presentation of research
findings. Isonly oral presentation sufficient? If not, why? [9]

OR

Q4) @ What are the methods of constructing regression equation? Explain in
details. [9]

b) Writeshort noteson Bibliography and itsimportancein context of research
report. [9]

PT.O.



Q5) &)

b)

Q6) a)

b)

Q7) &
b)

Q3) a)

b)

Write few lines about IPR? Do you think this is useful rights for us?

Explain. [9]

Enumerate the salient features of the Design Act 2000. [8]
OR

State the criteria of copyright; also write short notes on copyright of

author. [9]

Enumerate the competition issuesinintellectual property licensing. [8]

What is a trade secret’ ? And How are trade secrets protected? [9]
What isthe criterion for commercialization of patent? [9]

OR

What isvaluation?Why isvaluation of intellectual property important?
[9]
Thereisno copyright in an |dea. Explain. [9]

F6d836
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[6583]-16
T.E. (Civil)
CONSTRUCTION MANAGEMENT
(2019 Pattern) (Semester - V) (301005C) (Elective - 1)

Time: 2%2Hours] [Max. Marks: 70
I nstructions to the candidates:

1) Answer Qlor Q2 Q30rQ4,Q50r Q.6 Q.70r Q8

2) Neat diagrams must be drawn wherever necessary.

3) Figures to the right indicate full marks.

4)  Assume suitable data, if necessary.

Q1) @ Explaintheimportance of labour lawsin construction sector. [6]
b)  Write note on Child Labour Act. [6]
c) Whatisliability?Explainwith suitableexample. [6]

OR
Q2) @ Explainindetail profit loss accounts statement. [6]
b) Explain Building and other construction work Act. [6]
c) Write ashort note on ‘Need of Working Capital’. [6]
Q3) @ What arethe stepsinvolved in mitigation of risk. [6]
b) Short note on sensitivity analysisand break-even analysis. [6]
c) Writeashort note on value management. [9]

OR
Q4) @ Writenote on break even analysis. [6]
b) Explain importance of value analysis and decision tree analysis in
construction sector. [6]
c) Writenoteonsimulationanaysis. [9]

PT.O.



Q3) 8
b)

Q6) a)
b)

Q7) 8

b)

Q8) g

b)

[6583]-16

What is performance appraisal State importance of it. [6]

What issupply chain management and state itsimportancein construction
sector. [6]

The Zen scientific Equipment Company estimates its carrying cost at
15% and its ordering cost at Rs. 9 per order. The estimated annual
requirement is 48,000 units at a price of Rs. 04 per unit. [6]

Find out:
1)  What isthe most economical number of unitsto order?
i)  How many orders should be placed in ayear?
OR
Explainindetaill role of ERPinmateria management. [6]
Write a short note on importance of HRM in construction industry. [6]

A Mauli Brick supply company placesan annual order of 48,000 unitsat
aprice of Rs. 20 per unit. Its carrying cost is 15% and the order cost is
Rs. 12 per order.

Find out:
1)  What isthe most economical order quantity?
i)  How many orders need to be placed in year? [6]

Explainindetaillsimportanceof Artificial Intelligencein Real Estate RERA

Projects. [6]
Explain list of various application using Python Programing and ANN, in
Civil Engineering [6]
What are the application of fuzzy logic in construction industry. [9]
OR
Discussindetail importance of Python Programing and genetic algorithm
tool use in construction industry. [6]
Explainindetallscharacteristic of Artificial Neural Network (ANN). [6]
What do you mean by fuzzy logic. [9]
o308 630 0%
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[6583]-17
T.E. (Civil)
ADVANCED CONCRETE TECHNOLOGY
(2019 Pattern) (Semester - V) (301005D) (Elective - 1)

Time: 2%2Hours] [Max. Marks: 70
I nstructions to the candidates:

1) Answer Qlor Q2 Q30rQ4,Q50r Q.6 Q.70r Q8

2) Neat diagrams should be drawn wherever necessary.

3) Figuresin bold to the right indicate full marks.

Q1) @ Explainhow water-reducing admixtureswork. [6]
b) What are some common challenges associated with the use of chemical
admixturesin concrete production? [6]
c) How do admixtures contribute to improving the workability of concrete
mixes? [6]

OR

Q2) & What considerations should be taken into account when selecting and
dosing admixtures to achieve desired concrete properties and
performance characteristics? [6]

b) What are the key factors influencing the compatibility of different
admixtureswhen used together in concrete mixes, and how can potential
Issues be mitigated? [6]

c) Inwhat waysdo speciaty admixtures, such asair-entraining agents and
pumping aids, address specific challenges encountered in concrete
construction projects? [6]

Q3) @ How do syntheticfiberscontributeto enhancing the durability and service

life of concrete structures? [6]
b) Discuss the limitations associated with the use of synthetic fibers in
concrete. [6]
c) What are the key applications of steel fiber-reinforced concretein civil
engineering? [9]

OR

PT.O.



Q4) &)
b)

Q5) 8

b)

Q6) a)

b)

Q7) 8
b)

Qg) &)

b)

[6583]-17

List the hardened properties of steel fiber reinforced concrete. [6]

What are synthetic fibers? Describe the properties of any one type of
syntheticfibers. [6]

Which type of fibers are recommended to mitigate shrinkage in concrete?
Explain the reasons. [9]

What arethe different types of sulfate attack, and how do they affect the

properties and integrity of concrete? [6]

What is carbonation in concrete? How is it measured? [6]

Explain how corrosion occurs in concrete. [6]
OR

What methods and materials can be used to reduce chloride penetration
and mitigate the risk of corrosion in reinforced concrete structures? [6]

How do the transport properties of concrete, such as permeability and
porosity, influenceitsdurability and resistanceto external aggressors? 6]

Explain the different types of shrinkagein concrete. [6]

What types of tests are performed on concrete coresin thelaboratory? 6]

How does the ultrasonic pulse velocity method differ from other non-

destructivetesting techniques. [6]
What are the advantages and limitations of in-situ load testing compared
to laboratory-based testing methods. [5]
OR
What are the different types of in-situ load tests commonly used for
assessing the strength of concrete structures? [6]
Explaintheelectric resistivity method. [6]
Discussthe significance of half-cell potentia mapping inidentifying areas
of potential corrosion. [9]
o308 630 0%
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[6583]-18
T.E. (Civil)

MATRIX METHODS OF STRUCTURAL ANALYSIS
(2019 Pattern) (Semester - V) (301005 E) (Elective - 1)

Time: 2%2Hours] [Max. Marks: 70
I nstructions to the candidates :

1
2)
3)
4)
5
6)

Answer Q.1or Q.2,Q.30r Q. 4,Q.50r Q. 6, Q.70r Q.8.

Neat diagrams must be drawn wherever necessary.

Figuresto the right indicate full marks.

Use of non-programmable electronic calculator is allowed.

Assume suitable data, if necessary.

Assessment will be based on complete solution and not on final answer.

Q1) Using stiffness member approach, determine overall stiffness matrix for the
giventrussin Figure 1. Areaof al membersisgivenincm?2inthebracketsand
E = 200 GPa. Determine the load vector for entire truss. What will bethe size
of reduced stiffness matrix? [18]

D C
100D (15 €

(20)

A

Figurel
OR

P.T.O.



Q2) &)

b)

Derive the member stiffness matrix from fundamentalsfor abar element
having cross sectional area A and modulus of elasticity e and length L
subjected to axial forces. [4]

For the given bar with diameter of 50 mm, subjected to axial forces as
shown, determine the displacements and find the corresponding strains
and stresses. Consider end A asfixed. AB= 800 mm, BC = 1000mm and
CD =1200mm. Pb = 80kN, Pc = 20kN and Pd = 10kN. [14]

M—B00 mm—+H—— 1000 mm——H——— 1200 mm——»

Figure?2

Q3) Analyze the continuous beam simply supported on all supports having two
equal spansof 6 m and subjected to udl of 5kN/m on entire beam. Use member
stiffness matrix method. Find the rotational displacements and also find the

reactions and draw the shear force and bending moment diagram. [17]

OR
Q4) @ Derivethetransformation matrix for plane frame member. [8]
b) Derivethestiffness matrix for plane frame member. [9]
Q5) @ Derivethestiffness matrix for grid member. [9]
b) State the necessity of transformation matrix. For a grid member, derive
thetransformation matrix. [8]

OR

Q6) A grid consisting of two members AB and BC of length 3.5 m which are
perpendicular to each other is fixed at A and subjected to uniformly
distributed load of 20 kN/m on AB member only. Considering El and GJ
as constant, using structure approach, analyse the grid and find the vertical
displacement at C. [17]

[6583]-18 2



Q7) @ Drawing neat sketches for the unit displacements, derive the stiffness

matrix for a space frame member. [9]
b) Write flowchart for solution of beam problem using stiffness member
approach. [9]

OR

Q8) @ Write flowchart for solution of plane frame problem using stiffness
member approach. [9]

b) Derivethestiffnessmatrix for spacetrusselement for local axis. Drawing
neat sketches for direction cosines, write the global stiffness matrix for
Space truss element. [9]

A A 4
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[6583]-19
T.E. (Civil)

ADVANCED MECHANICS OF STRUCTURES

(2019 Pattern) (Semester - V) (301005 F) (Elective - 1)

Time: 2%2Hours] [Max. Marks: 70
I nstructions to the candidates :

1)

b)

Q2) &)

b)

Answer Q.1or Q.2,Q.30r Q. 4,Q.50r Q. 6, Q.70r Q.8.
Neat sketches must be drawn wherever necessary.
Figuresto the right indicate full marks.

Assume suitable data, if necessary.

Use of electronic pocket calculator is allowed.

A samply supported beam of length 8 mis subjected to a moving uniformly
distributed load W dong theentire span. Draw theinfluencelinediagramfor :

[9]
I)  Shear a x = 2 from the left support
i)  Bending moment at x = 4m.

Draw the influence line diagram for the reaction at the left support of a

beam of span L =10 with an overhang of 2m on the right. [8]
OR
Draw theinfluence line diagram for the member UU,, L L, and UL, of
atruss as shown in fig below. [8]
o] UZ.. U3
2w
) \ I
T 2m  2m Lo, 2w Ly 2m TL‘t

Draw the influence line diagram for the member U, U, L L, and UL, of

3" =374
atruss as shownin fig below. [9]
U U, Us
2%
Lo
7\ 2 Ly 2w Ly 2w La 2w, L"

P.T.O.



Q3) 8

b)

Q4) 8

b)

Q5) a)

b)

A simply supported beam of 15 m span carries a rolling uniformly
distributed load (UDL) of intensity 35 kN/m, with theload |length greater
than the span. Determine the maximum reactions at the supports, the
maximum negative shear force, maximum positive shear force, and
maximum bending moment at asection located 6 m from the right support,
and finally compute the absol ute maximum bending moment devel oped
anywhere along the span. [12]

Two wheel loads of 60 kN and 250 kN, spaced 3 m apart, move across a
simply supported girder having a span of 20 m, with either load allowed
to lead. Determine the maximum positive shear force and the maximum
negative shear force at a section located 8 m from the left support. [6]

OR

Simply supported beam of 30 m span carriesarolling uniformly distributed
load (UDL) of 8 m length and intensity 20 kN/m, moving from the left
support toward theright. Determinethe maximum reactions at the supports,
the maximum negative and positive shear forces and the maximum bending
moment at asection located 6 m from theleft support, and finally compute
the absolute maximum bending moment occurring anywhere along the
span. [12]

A uniformly distributed liveload of 60 kN/m run of length 10 m moveson
agirder of span 19 m. Find the maximum positive and negative bending
moment and shear force. [6]

Explain the structural behavior of beams curved in plan and elevation,
highlighting the effects of curvature on bending moments, torsional
moments, and shear distribution. [9]

Explain the Winkler—Bach theory for curved beams and derive the
expression for flexural stressesin acurved beam subjected to bending.[§]

OR

Q6) Derive an expression for simply supported semi-circular beam supported
on three supported equally spaced. [17]

[6583]-19 2



Q7) @ A threehinged parabolic arch of 22 m span and 2.5 m central rise carries
aUDL of length 6 m of intensity 29 KN/m on the left half of the span.
Find reactions at support, Horizontal thrust, Bending Moment, Normal
Thrust, Radial Shear at 6m from left support. [13]

b) Define atwo-hinged parabolic arch. Explain how the bending-moment
distribution differs between a parabolic arch and a circular arch under a
uniformly distributed vertical load. [9]

OR

Q8) @ For atwo-hinged parabolic arch of gpan L and rise F carrying a uniformly
digtributed vertica load W per unit horizonta length, deriveexpressonsfor{ 13]
I)  thehorizontal thrust H, and

i) the maximum bending moment in the arch. State any assumptions.

b) A three hinged parabolic arch of 25 m span & 6 m central rise carriesa
pointload of 175 KN at 5m horizontally fromtheleft hand hinge. Calculate
the normal thrust & radial shear at a section under the point load.  [5]

R A 4
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[6583]-20
T.E. (Chemical)
CHEMICAL REACTION ENGINEERING - |
(2019 Pattern) (Semester - V1) (309348)

Time: 2%2Hours] [Max. Marks: 70
I nstructions to the candidates:

1) Answer Qlor Q2 Q3o0rQ4,Q50r Q.6 Q.70r Q.8

2) Neat diagram must be drawn wherever necessary.

3) Figures to the right indicate full marks.

4) Use of Calculator is allowed.

5) Assume suitable data if necessary.

QI) a) A homogeneous gas phase reaction A — 3R proceeds with
-, = 10"'C,, mol/litre.sec at 473 K. Find space time required to achieve
80% conversion of a 50% A and 50% inerts feed to a plug flow reactor
operating at 473 K and 5 atm pressure. The initial concentration of A
i1s 0.0625 mol/litre. [8]

b) Derive performance equation of [9]
1)  Batch Reactor
11) Mixed Flow Reactor
ii1)) Plug Flow Reactor
OR

Q2) a) For First order reaction A — R for changing density system taking
place in Plug Flow Reactor, Prove that [9]

kt=—-(1+¢)In(1-X)-¢X,

b) In an isothermal batch reactor, the conversion of a liquid reactant A
achieved in 13 minutes is 70%. Find the space velocity necessary to
effect this conversion in a plug flow reactor and in mixed flow reactor,
considering the reactor as first order. [8]

PT.O.



03) a)

b)

04) a)

b)

05) a)

b)

Q6) a)

b)

[6583]-20

Explain quantitative treatment for the irreversible unimolecular first

order reaction in series occurring in mixed flow reactor. [10]
The desired liquid phase reaction [8]
dC dCT 1.5/~0.3
A+B—-R+ T —R =—1 =kC,Cy
- dt a AP
Is accompanied by the unwanted reaction
C dCU 0.5~1.8
A+B—S+ U = C,Cy
dt dt =k

Order the contacting schemes given below for the product distribution
from the most favorable to the least favorable.

Contacting schemes.

1) A Plug Flow Reactor

i1) A Plug Flow Reactor with side streams of B

ii1)) A Plug Flow Reactor with side streams of A

iv) A Mixed Flow Reactor

OR
Give quantitative treatment of product distribution and of reactor size
for parallel reaction. [9]
Liquid reactant A produces R and S by the following reactions in
parallel : [9]
A—R r, = kCa k, = 0.4 m’ / (mol.min)
A—S rs =k.C, k, =2 min™'

A feed of aqueous A with C, =40 mol/m? enters a reactor, reacts to
produce R and S, and a mixture of A, R and S leaves the reactor. Find
C,» C and t for 90% conversion of A in Mixed Flow Reactor.

Explain in detail the optimum temperature progression for 9]

1) irreversible reactions ii) exothermic reversible reaction

Draw and explain energy balance equation line for adiabatic operation.
[9]

OR

For aqueous reaction A <> R between the temperature range 0°C to

100°C determine the equilibrium conversion as a function of

temperature in graphical form. What should be the maximum

temperature so that the conversion of A achieved is 75% or more? [9]

Ml Ao — 3375$I AHY, = —18000-52

mol
Explain the effect of temperature, pressure and inert on equilibrium

conversion XC for exothermic and endothermic reactions. [9]

2
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Q7) a)

Discuss Tank is series model and Dispersion Model. [9]

b) A reactor with a number of dividing baffles is used to run the reaction
A — B with —r, = 0.05 C, mol/litre.min. [8]
A pulse tracer test gives the following output curve :

t, min 0 10 | 20 | 30 | 40 | 50 | 60 | 70
C(g/m?) 35 | 38 | 40 | 40 | 39 | 37 | 36 | 35
Calculate the following :

1)  Required number of tanks to be connected in series to model this
reactor.
i1) Percent conversion, assuming tank in series model.
OR
08) a) Explain E, F, C Curves and find the relationship between them. [9]
b) The following data was obtained from a pulse input to a vessel : [8]

[6583]-20

t, min O|1 (2|34 |5|6|7|8 9|10/12|14

Cgm’) | O |1 |58 |10]8 |64 |3]22/1.5/0.6]/0

Determine of following :

1)  Fraction of material leaving the vessel that has spent time between
3 and 6 minutes in the vessel.

i1)  Variance for a vessel.
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[6583]-21
T.E. (Chemical)
MASS TRANSFER - I
(2019 Pattern) (Semester - V1) (309349)

Time: 2%2Hours] [Max. Marks: 70
I nstructions to the candidates:

1)
2)
3)
4)

Q1) &)

b)

Q2) &

b)

Answer Q.1 or Q.2, Q.30r Q.4, Q.50r Q.6, Q.7 or Q.8.
Neat diagrams must be drawn wherever necessary.
Figures to the right side indicate full marks.

Assume suitable data if necessary.

Definethefollowing termsin solvent Extraction with their significance;[5]
1)  Selectivity and Distribution coefficient
i) Plait pointand Tielines

Explain Binodal Solubility Curveand the effect of temperature on Binodal
Solubility Curvein solvent Extraction. [9]

Writeamateria balancefor single stage solvent Extraction withimmiscible
solventswith graphical representation of equilibrium characteristics. [8]

OR

Solution of Nicotine in water containing 1% nicotine is to be extracted
with kerosene as a solvent at 293K. Water and kerosene are practically
immiscible (Essentially insoluble).

Assumethe equilibriumrelationshiptobeY =0.9 X
WhereY = kg of nicotine/ kg of kerosene
X = kg of nicotine/ kg of water

Determine % extraction of nicotine if 100 kg of the feed solution is

extracted with 150 kg of solvent. [8]
Differentiate between the Sol vent Extraction and Distillation for separation
of liquid mixtures. [5]

Explain the principle, construction and mechanism of Mixer and Settler
for solvent Extraction with neat diagram. [9]

PT.O.



Q3) 8

b)

Q4) 8

b)

Q35) 8

b)

Q6) a)

b)

Enlist the Equipments used for leaching operation and explain any one
of them in detail. [7]

Explainthe constant and variable underflow inleaching operation.  [4]

Writethe materia balancefor the single stage leaching operation assuming

variable underflow and no insolublein the overflow. [6]
OR

Discuss on the graphical representation of equilibrium characteristics of

L eaching operation with diagram and proper notations. [7]

Crushed ail seeds containing 55 % oil by weight are to be extracted at a
rate of 4000 kg/h using 6000 kg/h of Hexane containing 5% by weight as
asolvent in a countercurrent two stage Extraction system. The oil seeds
retain 1 kg of solution per kg of oil- free cake. Calculate the percentage
of oil recovery based on the original feed obtained under the above
conditions. [10]

Explain the characteristics of adsorbents and mention different types of
adsorbents with their specific applications. [8]

Describethe Freundlich and Langmuir adsorption | sothermsin adsorption
operation. [10]

OR

Which parameters should affect the shape of Breakthrough curve in
adsorption? [8]

Halibut oil is to be extracted from granulated Halibut livers in a
countercurrent Extraction using Ether as solvent. The mass flow rate of
Halibut liversto the unitis 350 kg/hr. the fresh livers contain 20% oil and
are to be extracted to 1% oil (On solvent free basis). Ether containing
2% oil to be used as a solvent isfed to the unit at the rate of 250 kg/hr.

[10]
1)  Determinethe number of theoretical stagesrequired.
ii)  Determine % recovery of the oil.
The entrainment dataare asfollows;
Concentration, kg of oil/kg 0/01{02/03{04|/05]|06

solution

kg solution/kg exhausted livers | 0.28 0.34/0.400.47/0.55/0.66 | 0.80
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Q7) 8
b)

Q8) &)

b)

[6583]-21

Writethe material and energy balance of crystallizer. [10]

Giveclassification of membrane processes. What are different membrane

modules? [7]
OR

Classify the crystallizersand give the significance of vacuum Crystallizer.
[7]

Calculate the yield of MgSO,. 7H,O crystals when 1000 g saturated
solution of MgSO, at 353 K iscooled to 303K assuming 10% of water is
lost by evaporation during cooling in crystallization operation.

Data: Solubility of MgSO, at 353K = 64.2 kg/|00kg water
Solubility of MgSO, at 303K = 40.8 kg/|00kg water
Molecular weight of MgSO,. 7H,0 = 246 [10]

L R X B X 4

L)
L)
L)
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[6583]-22
T.E. (Chemical)
TRANSPORT PHENOMENA
(2019 Pattern) (Semester - V1) (309350)
Time: 2%2Hours] [Max. Marks: 70
I nstructions to the candidates:
1) Answer Qlor Q2 Q.30r Q4, Q50r Q.6and Q.7 or Q.8.
2) Figuresto the right indicate full marks.
3) Neat diagrams must be drawn wherever necessary.
4)  Assume sutiable data, if necessary.
Q1) a@ Derive expression of molar flux, concentration profile and average
concentration for diffusion with homogeneous chemical reaction. [12]
b) Discusstheshell massba ance equation aong with boundary conditions,[ 6]
OR
Q2) @ Derive expression of molar flux, concentration profile and average
concentration for diffusion through stagnant gasfilm. [12]
b) Diffusivity of gas-pair oxygen-carbon tetrachloride is determined by
observing steady sate evaporation of carbon tetrachloride. The distance
between CCl, liquid level and top of tubeis17.1 cm. Thetotal pressure
on the system is 100.63kN/m? and temperature is 0°C. Vapor pressure
of CCl, at this temperature is 4.39 kN/m?. The cross-sectional area of
tube is 0.82 cn. If isisfound that 0.0208 cm? of CCl, evaporatein 10
hours period, what is diffusivity of gas-pair CCI -O,? (Density of CCl,
= 1.59 g/cm?) [6]
Q3) a Use Navier Stoke's equation of motion to derive Hagen Poiseuille
equation. [12]
b) What do you mean by partial time derivative, total time derivative and
substantial timederivative? [9]
OR
Q4) & Derive Newton's second law of motion. [12]
b) Explain dimensionlessform of equation of change. [9]

PT.O.



Q5) 3

b)

Q6) a

Q7) &

Q3) a

b)

[6583]-22

Derive Blake K ozeny equation for laminar flow of fluid through packed
bed. [10]

Water is flowing through 0.05 I.D. tube. The pressure drop is 480kN/m?
per 0.3 m of tube. Find the point velocity at various positions between

the wall and the center of the tube. [8]
OR

Derive an expression for macroscopic mass, momentum balances for

sudden enlargement system? [12]

Explain macroscopic mass and energy balance equation. [6]

Explainindetall about Prandtl'sand Chilton-Colburn Jfactor Analogy.[9]
Explain transfer coefficient at high transfer rates by film theory. [8]

OR
Explain co-relation of binary mass transfer coefficient in one phase at
low mass transfer rates. [9]
Explain Martinnelli'sanalogy. [8]
o &b
2
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[6583]-23
T.E. ( Chemical)
ENERGY CONSERVATION IN CHEMICAL PROCESSINDUSTRIES
(2019 Pattern) (Semester - V1) (309351 A) (Elective-1)

Time: 2%2Hours] [Max. Marks: 70
I nstructions to the candidates::

1) AttemptQ.1or Q.2,and Q.3or Q.4and Q.50r Q.6and Q.7 or Q.8
2) Neat Diagrams must be wherever necessary.

3) Figurestotheright sideindicate full marks.

4) Assume suitable data, if necessary.

Q1) & Explainthedifferent energy availablefor Industrial use. [10]

b)  Writedown motivation program for implementing conservation measures.

[7]

OR

Q2) Which are different Best practices should be follow in chemical industry for
conversation of in chemical industries? Explain with any case study. [17]

Q3) Write down Management of Energy Conservation Programs with suitable
examples? [18]

OR

Q4) Enlist activatesfor promoting energy conservation in present status. [18]

P.T.O.



Q5) @ Distinguish between Batch & continuous process in contest of energy
saving. [10]

b) How will you save energy in conservation in boilers? [8]

OR

Q6) How and where the energy losses can be minimized inaMixing Vessel. [18]

Q7) @ Makedetailed report on food industry for saving energy? [10]

b) Explain the modd role of equipment manufacturer in the development
and future prospects for a process industry. [7]

OR

Q8) Explainwaste minimization and itsclassification, housekeeping, processchange,
recycling, product modification, waste minimization methodol ogy steps, benefits
of waste minimizationin Sugar industry. [17]

THIRY
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[6583]-24
T.E. ( Chemical)

PROCESSINSTRUMENTATIONAND CONTROL
(2019 Pattern) (Semester - V1) (309351 B) (Elective-11)

Time: 2%2Hours] [Max. Marks: 70
I nstructions to the candidates::

1)
2)
3)
4)

5)

Ql) g

b)

Q2) &
b)

Q3) 8

b)

Solve Q.10rQ.2, Q.30rQ.4, Q.50rQ.6, Q.70rQ.8.
Neat diagram must be drawn wherever necessary.
Figuresto theright indicate full marks.

Use of logarithmic tables, slide rule, Mollier charts, electronic pocket
calculator and steam table is allowed.

Assume suitable data, if necessary.

Distinguish between active and passive transducerswith suitable example.

(8]

Explain with diagram, construction and working of Bellows [8]
OR

Explain with diagram, construction and working of Diaphragms. [8]

Explain construction, working principle and application of McLeod gauge
[8]

Explainwith diagram, construction and working of Venturi meter withits
Industrial application. [10]

Explain classification of flow measuring instruments. [8]

OR

P.T.O.



Q4) Write Short Notes on [18]

a  Turbinetypeflow meter b) Electromagnetic flow meter
Q5) Describewith neat diagram the following techniques of composition analysis.
[18]
a) IR absorption Spectroscopy b)  Mass Spectroscopy
OR
Q6) @ Write short notes on: [10]
)  pH meter i)  Refractometry

b) Explain principlewith diagram, construction, working of HPLC. [8]

Q7) @ Describethe heat exchanger automatic control system with block diagram.
[9]

b) Explain modes of control action. [9]

OR

Q8) @ Derivethedynamicresponseequation of first order system for step change.
[9]

b) State difference between first order and second order system. [9]

THIRY
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[6583]-25

T.E. (Chemical)
CORROSION ENGINEERING
(2019 Pattern) (Semester - V1) (Elective - I1) (309351C)

Time: 2%2 Hoursg| [Max. Marks: 70
I nstructions to the candidates:

1) Answer five questions.

2) Neat diagrams must be drawn wherever necessary.

3) Figures to the right indicates full marks.

4) Use of logarithmic tables, electronic pocket calculator and steam tables is

allowed.
Q1) @ ExplainGavanicCorrosionindetail. [8]
b) ExplainPitting corrosion with example. [8]
OR
Q2) @ Writedown the Cavitation process with neat diagram. [8]

b) Write short note on intergranular and stress corrosion cracking. [8]

Q3) @ Writenoteon Pilling Bedworth ratio and explainin detail. [9]
b) What isthe mechanismsof Oxidation. Explain with suitable examplein
detall. [9]

OR
Q4) a ExplainHightemperature oxidation with example. [9]

b) Discussin detail Corrosion of iron and steel in aqueous media. [9]

Q5) a Explainthetesting procedures and evaluation of corrosion. [9]
b)  Write note on modification of the material by alloying. [9]
OR

PT.O.



Q6) a Write note on appropriate heat treatment to avoid corrosion. [9]

b) What are the Prevention techniques for Corrosion. [9]

Q7) ExplainCathodic protection and Anodic protection with proper diagram.[ 18]

OR
Q8) Chemical and Mechanical methods of surface treatment coatings,explainin
detail. [18]
o & b

[6583]-25 2



Total No. of Questions: 8] SEAT No. :

PE-2501 [Total No. of Pages: 2
[6583]-26
T.E. (Chemical)
ARTIFICIAL INTELLIGENCE AND DATA SCIENCE

(2019 Pattern) (Semester - V1) (Elective - I1) (309351D)

Time: 2%2Hours] [Max. Marks: 70
I nstructions to the candidates:

1) Answer Qlor Q.2 Q30r Q4,Q50r Q6and Q.7 or Q.8.

2) Neat diagrams must be drawn wherever necessary.

3) Figures to the right side indicates full marks.

4)  Assume Suitable data if necessary.

Q1) With help of neat diagram explain ANN architecture and discussthe error
back propagation strategy in details. [18]

OR

Q2) With help of aneat diagram explain Fuzzy logic based control strategy. What
aremembership functions? Explain applicationof Fuzzy Logicsinto Chemical
Engineering. [18]

Q3) @ What areexpert systems? What are the key designing aspectsfor Expert
Systems. [10]

b) Explain the advantages and disadvantages of expert system. [7]
OR

Q4) With help of relevant examples discuss applications of expert systemin
Chemical and alied processes. Highlight theimportance of processknowledge
and data requirement aspects while designing arobust expert system. [17]

Q5) a Differentiate Propositional logicwith First order logic. List the Inference
rules along with suitable examplesfor first order logic. [9]

b) Explaindeductiveand retrieval and backward chainingindetails.  [9]
OR

PT.O.



Q6)

Q7)

Qg)

Explainthefollowing pointsin detail (any three): [18]
a Second order Logic

b) Forward Chaining

c) BackwardChaining

d) DeductiveRetrieval

What are the properties of planning problem? Discussin details on STRIPS
planner and itsimplementation strategies. [17]

OR
a) Explanindetalsoperation and application of Rulebased Expert System.[8]

b) Explainthe concept of problem decomposition with help of goal trees.[9]

ofo ofo ofo
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[6583]-27
T.E. (Chemical)
MASS TRANSFER - |
(2019 Pattern) (Semester - V) (309341)

Time: 2%2Hours] [Max. Marks: 70
Instructions to the candidates :

1) Answer Q1 or Q2, Q3 or Q4, Q5 or Q6 and Q7or Q8.

2) Neat diagrams must be drawn wherever necessary.

3) Figuresto theright side indicate full marks.

4) Assume suitable data if necessary.

Ql) a
b)

Q2) g
b)

What is absorption & stripping factors? Explain. [8]

5,000 kg/hr of a SO, - air mixture containing 5% by volume SO, isto be
scrubbed with 1,00,000 kg/hr. of water in a packed tower. The exit
concentration of SO, is reduced to 0.15%. The tower operates at 1 atm.
Theequilibriumrelationshipisgivenby Y = 14X Where, Y = Mole SO,/
Moleair & X = Mole SO,/Mole water. If the packed height of the tower

1S420 cm, estimate the Height of Transfer Unit (HTU)? [9]
OR
Explain equilibriumin gasAbsorption? [8]

A packed tower is designed to recover 98% CO, from a gas mixture
containing 10% CO, & 90% air using water The equilibrium relation is
givenasyY = 14X,

WhereY = kg CO,/Kgdry air & X = KgCO,/Kg water The water to gas
rate is kept 30% more than the minimum value. Calculate the height of
tower if (HTU) OG = 1m. [9]

PT.O.



Q3) 8
b)

Q4) &)
b)

Q5) 8

b)

Q6) a)

b)

Explain Adiabatic Saturation temperaturein Humidification operation? 8]

Thearinaroomisat 26.7 ° C & apressure of 101.325KPa & contains
water vapor with apartial pressure 2.76 KPa. Calculate [9]

) Mola Humidity

i)  Saturation humidity

i) Percentage humidity

Iv) Percentage Relative humidity
v)  Reativehumidity

vi) Humid Heat

vii)  HumidVolume

Data: Vapour pressure of water at 26.7°Cis 3.5 KPa

OR
Explain design of cooling tower-HTU, NTU concept? [8]
A gas(B). - Benzene (A) mixtureissaturated at 1 std.atm 50°C. Calculate
the absolute humidity if Bis [9]
)  Heiumand

i)  Carbon dioxide. (Data: PA = 0.362 std.atm.)

What are the various equipment’s used for gas-liquid contact? Explain

Venturi Scrubber? [9]

What are the different types of Column? Explain different types of

packings? [9]
OR

Explain mechanically agitated vessel swith different types of impellers?
[9]

What is Tray efficiency? Explain Murphree Tray Efficiency? [9]
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Q7) &

Explain the Rate of drying curvein detail ? [8]

b) A porousdry solid was dried under constant drying conditionsin abatch
dryer. It took 5 hrs. to reduce the moisture from 40% to 10%. All the
moisture content on dry basis. How long will it take to dry a sample of
the above solid to dry from 50% to 10% under the same drying conditions?

[10]
OR
Q8) & Explain mechanism of moisture movement within solid? [8]

b) A batch of solid for which the following table of data appliesisto be
dried from 30% to 5% (wet basis) moisture under conditionsidentical to
thosefor which the dataweretabul ated. Theinitial weight of thewet solid
Is 300 kg & the drying surface is 1 m?/8 kg dry weight. Determine the
timefor drying? [10]

X

Kgmoisture/ | 0.35 | 0.25 | 0.2 | 0.18|0.16 | 0.14 |0.12| 0.10| 0.09 | 0.08|0.064

Kgdry solid

R

Kgmoisture/ | 0.3 | 0.3 | 0.3 | 0.266|0.239|0.208| 0.18 | 0.15/0.097| 0.07 | 0.025
hr.m?

e
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T.E. (Chemical)
CHEMICAL TECHNOLOGY - Il
(2019 Pattern) (Semester - V) (309342)

Time: 2%2Hours] [Max. Marks: 70
I nstructions to the candidates :

1)
2)
3)
4)

Q1) g

b)

Q2) 8
b)

Q3) a)
b)

Q4) &)

b)

Answer Q.1or Q.2,Q.30r Q. 4,Q.50r Q. 6, Q.70r Q.8.
Neat diagrams mast be drawn wherever necessary.
Assume suitable data if necessary.

Use of logarithmic tables, slide rule, Moallier charts, electronic pocket calculator
and steam tables is permitted.

Explain the process of manufacturing of Portland cement. Writethedifferent

types of Portland cement. [9]

Draw and explain coke oven construction with its applications. [9]
OR

What is carbonization of coal? Compare types of coal carbonization.[9]

Explain typesof steel in detail with their applications. . [9]

Explain mechanical and optical properties of surface coatings. [7]

Write ashort note on thefollowing with suitable diagram (any 2)  [10]
1)  Producer Gas
i)  Natura Gas
i) Water Gas

OR
Explain the manufacturing process, of dyeswith unit operations and unit
processes involved in it. [9]

Discuss production of producer gaswith its major engineering problems.

[8]

P.T.O.



Q5) @ Explain propertiesand applications of Varnishes. [9]
b) Write short note on agrochemicals. [8]
OR
Q6) @ Describe manufacturing of penicillin with major engineering problems.[8]
b) What aredifferent Antibioticsexplaintheir propertiesand applications.[9]
Q7) @ Explanmanufacturing of ethylenedichloride (EDC) with mgor engineering
problems. [9]
b) Explain production of methanol by catalytic hydrogenation of carbon
monoxide. [9]
OR
Q8) Draw aneat flow diagram and explainin brief (any 3). [18]
a Production of vinyl chloride
b) Production of Phenol
c) Production of acetone
d) Production of Ethylene

L A 4
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T.E. (Chemical)

CHEMICAL ENGINEERING MATHEMATICS

(2019 Pattern) (Semester - V) (309343)

Time: 2%2Hours] [Max. Marks: 70
I nstructions to the candidates :

1)
2)
3)
4)

Q1) a)

b)

Q2) a)

b)

Answer Q1 or Q2, Q3 or Q4, Q5 or Q6 and Q7or Q8.
Neat diagrams must be drawn wherever necessary.
Figuresto the right side indicate full marks.
Assume suitable data if necessary.

Fit the following data with the power model (y = ax®). Use the resulting
power equation predict y at X=19. [10]

x | 25135 5 6 |75 |10 [125] 15 |17.5| 20
y | 13 11 | 85|82 | 7 |62|52 |48 |46 |43

The velocity distribution of a fluid near a flat surface is given below: [7]
X 0.1 0.3 0.6 0.8
y 0.72 1.81 2.73 3.47

x 1s the distance from the surface (mm) and v is the velocity (mm/see).
Use Lagrange interpolation polynomial to obtain the velocity at x = 0.4.

OR
Use least square regression to fit a straight line to [10]
X | 6 | 7 11| 15]17] 2123|2929 37 |39
y 129121129 14|21 15 7| 7 [13] 0 |3

Evaluate the integral of the following data using Simpson’s 1/3™ rule. [7]
x [-2]1 0] 2 (4] 6| 8|10
fx)|35| 5|10 2| 5| 3|20

PT.O.



Q3) a) Use Euler’s method to solve [10]

ﬂ: —2y+4e”
dx

dz_ yz

dx 3

over the range x = 0 to 1 using a step size of 0.2 with y(0) =2 and z(0) = 4.
b) Derive formula for Euler’s method and also give its graphical interpretation.

[8]
OR

Q4) a) In Chemical engineering one relation is commonly used for the
concentration ratio C as dc/dt = K¢ for time t where K is a reaction rate
constant and n 1s an order of reaction. If K = 0.08 and n = 1.5, find the
concentration ratio at t = 2 for initial condition ¢(0)11.23 for an accuracy
of 0.1 using modified Euler’s method. [10]

b) Use Taylor’s series to solve the following IVP [8]
y=1+ty y(0)=1
Find approximate solution at t = 0.1 correct up to 4 decimal places.

Q5) Use the Liebmaun method to determine temperature distribution on a square
heated plate with 4 grids (2x2) and lower edge insulated. The temperature on
the left edge of the plate i1s 75°C, top edge 100°C, right edge 50 °C and

bottom edge 0 °C. Solve for three iterations. [17]
T 0O°T
2 + > 0
ox: oy
OR

Q6) Use explicit method to solve for temperature distribution of a thin rod with
length of 12 cm and the following values K' = 0.49 cal/(s cm °C), Ax =3 cm
and At = 0.1 see. At t = 0, the temperature of the rod is zero and boundary
conditions are fixed for all times at T(0) = 100 °C and T(10) = 50 °C. Note that
the rod is of aluminum with C = 0.2174 cal/g °C and density(p) = 2.7 g/cm’,
K =0.835 cm?/sec. Find the temperature distribution in the thin rod using explicit

method. Perform three iterations. The heat conduction equation is [17]
o7 _or
ox: ot
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Q7) a)

b)

Q8) a)
b)

What is optimization? Explain. Enlist the applications of optimization in

Chemical Engineering. [8]

Use Newton’s method to find the maximum of f(x) = 2 sin(x) — (x?/10)

with initial guess of x, = 0.5. Perform 4 iterations. [10]
OR

What are the six steps of optimization? [6]

Maximize Z = 5x1 + 3 x2 [12]

Subjectto xl+x2<=2
5x1+2x2<10
3x1 +8x2<=12
xI,x2>=0

Use simplex Method.

e

[6583]-29 3



Total No. of Questions : 8] SEAT No. :

PE-2505 [Total No. of Pages : 3

[6583]-30
T.E. (Chemical)

CHEMICAL ENGINEERING THERMODYNAMICS

(2019 Pattern) (Semester - V) (309344)

Time: 2%2Hours] [Max. Marks: 70
I nstructions to the candidates:

1)
2)
3)
4)
5)

Answer Q.1 or Q.2, Q.30r Q.4, Q.50r Q.6, Q.70r Q.8.
Neat diagrams must be drawn wherever necessary.
Figures to the right side indicate full marks.

Use of Calculator is allowed.

Assume Suitable data if necessary.

Q1) Assuming Raoults law to be valid, prepare a P-x-y diagram for a temp of
363.15 K and T-x-y diagram for a pressure of 90 kPa for benzene
(1) and ethyl benzene (2) system. [18]

The Antoine equation and parameters are given below :

In P*/KP, = A — B (TinK)
T+C

Q2) a)
b)

Component A B C
Benzene 13.8594 2773.78 -53.08
Ethyl benzene 14.0045 3279.47 -59.95
OR
Discuss various criteria for phase equilibrium. [6]

Assuming Raoults law to be valid prepare p-x-y diagram for a
temperature of 363.15 K (90°C) for 1- Chlorobutane (1)/Chlorobenzene
(2) system. Antoine equation and constants are [12]

In P /KPA = A - —>— (Tin°C)
T+C

Compound A B C
2-Chlorobutane 13.7965 2723.73 218.265
Chlorobenzene 13.8635 3174.78 211.700

PT.O.



03) Derive the following expression for solid - liquid equilibrium. [17]

T Hil —His fis

lPi = exp ——dt where lPi =

™ RT2 fil

H! and H* are the molar enthalpies for the species i in the liquid and solid
phases T _ is the melting temperature of pure species i.

04) a)

b)

05) a)

b)

06) a)

[6583]-30

OR

Develop a mathematical expression which will indicate that all
irreversible processes occurring at constant T & P proceed in such a
direction as to cause decrease in Gibbs free energy of the system. [8]

Show that at constant T and P. the condition for stability for a single

phase binary system is given as [9]
din
M _1
dx1 X1

A system initially containing 3 mol CO,, 5 mol H, & 1 mol H O
undergoes the following reactions. [9]

CO,(g) + 3H,(g) - CH,0H(g) + H,0(g)
CO,(g) + H,(g) » CO(g)+H,0(g)

Derive expression for the mole fractions f the reacting species as function
of reaction co-ordinates for the two reactions.

Calculate the equilibrium constants at 673K and I bar for the reaction
N,(g) + 3H,(g) — 2NH,(g)

Assuming that the heat of reaction remains constant in the temperature
range involved. Take the standard heat of formation and standard free
energy of formation of ammonia at 298 K to be —46,110 J/mol and
—16,450 J/mol respectively. [9]

OR

Estimate the equilibrium constant K at 1000 K and 0.1 MPa for the
reaction.

CO,(g) + H,(g) - CO(g) + H,0(g).

K_at 298 K is 8.685 x 10 and AH®,,, = 41.45 KJ, Aa = -15.463,
Ab, = 4.489 x 107, Ac = 0, Ad = 0, Ae = 9.677 x 10°. [9]



b)

Q7) a)

b)

08) a)

b)

[6583]-30

Develop expression for the reacting species as functions of the reaction
coordinates for [9]

i) A system initially containing 2 mol NH, and 5 mol O, and
undergoing the reaction.

4NH,(g) + 50,(g) — 4NO (g) + 6H,0(g)

i) A system initially containing 3 mol H,S and 5 mol O, and
undergoing the reaction.

2H S(g) + 30,(g) — 2H,0 (g) + 2S0,(g)

For gas phase reactions explain the relation of equilibrium constant
with Composition. (4]

A stiochiometric mixture of N, (g) and H,(g) at 100 bar and 800K
enter a catalytic reactor for the synthesis of ammonia. Assuming that
the gas phase is ideal, estimate the degree of conversion and the

equilibrium composition. At 800 K, K = 1.122 x 10~. [8]

Explain multireaction equilibria. [S]
OR

Write short note on phase rule and Duhems theorem for reacting

systems. [8]

The water gas shift reaction [9]

CO(g) + H,0 (g) — CO, (g) + H,(2)

1s carried out under different sets of conditions described below. The
equilibrium constant for the reaction, K = 1. Calculate the fraction of
steam reacted in each case. Assume the mixture behaves as an ideal
gas.

i)  The reactants consist of 1 mol H,O vapour and 1 mol CO. The
temperature is 1100 K and pressure is 1 bar.

i1) Same as a) except that the pressure is 10 bar.

iii) Same as a) except that 2 mol N, is included in the reactants.
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T.E. (Chemical)
CHEMICAL INDUSTRY MANAGEMENT

(2019 Pattern) (Semester - V) (309345-A) (Elective - 1)

Time: 2%2Hours] [Max. Marks: 70
I nstructions to the candidates :

1) Answer Qlor Q2 Q.30r Q4,Q50r Q.6 Q.70r Q.8.
2) Neat diagrams mast be drawn wherever necessary.
3) Figuresto theright side indicate full marks.
4) Use of Calculator is allowed.
5) Assume suitable data if necessary.
Q1) a) Explain the industrial purchasing process with quotation and comparative
statement. [10]
: : . . . 2PD
b) Explain Economic Ordering Quantity (EOQ). Derive Q = 'TeY where ,
Q = Economic Ordering Quantity, C = Unit cost of Production,
D = Annual production, P = Set up cost for quantity Q, H =Inventory
carrying cost/handling cost. [8]
OR
Q2) Explain the following (any three) [18]
a) LIFO
b) FIFO
c) Inventory Control
d) Principles of lending
Q3) a) Explain in detail Marketing Mix. [8]
b)  Write an explanatory note onadvertising. [9]
OR
Q4) a) Explain in any two pricing strategies in detail with suitable example. [9]
b) Explain in detail sales promotion. [8]

P.T.O.



Q5) a)
b)

Q6) a)

b)

Q7) a)
b)

Q8) a)

b)

Write a explanatory note on Patent and patent rights. [10]

Explain in detail business cycle with different phases of business cycle.

[8]

OR
Describe the Total Quality Management (TQM). [10]
Explain ISO along with it’s types. [8]
Explain FERA in detail. [9]
Define work measurement. Explain the objectives and procedures of work
measurement. [8]
OR
Write a brief note on concept of Monopolies and Restrictive Trade
Practices (MRTP) Act [9]
Write a note on Patent Act, 1970. [8]

L A 4
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T.E. (Chemical)
FOOD TECHNOLOGY
(2019 Pattern) (Semester - V) (309345B) (Elective - |)

Time: 2%2Hours] [Max. Marks: 70
I nstructions to the candidates:

1) SolveQ.lor Q.2,Q.30r Q4,Q50r Q.6, Q.70r Q.8.

2) Figuresto the right indicate full marks.

3) Neat diagram must be drawn wherever necessary.

4) Use of logarithmic tables, slide rule, Mollier charts, electronic pocket

calculator and steam table is allowed
5) Assume suitable data, neeessary.

Q1) @ Discuss about various types of storage of fruits and vegetables. [8]

b)  Write short notes on preservation of fruits and vegetables by. [8]
)  Chemicals.
i) Sat.
OR

Q2) @ Explainaseptic canning technology for canning of fruitsand vegetables.[ 8]
b)  Write Short note on preparation of syrups. [8]

Q3) @ Explaintheory of sizereduction equipment’sand effect of sizereduction

on foods. [10]
b) Explain applications and effect on food materials for drying and freeze
concentration. [8]
OR
Q4) Write Short Noteson : [18]

a Evaporation extrusion theory and equipment’s.
b) Hot air dehydration theory and equipment’s.
c) Bakingtheory and equipment’s.

PT.O.



Q5) Describe following techniques of foodstuff. [18]

a)
b)

Q6) a)

b)

Q7) 8

b)

Q8) g

b)

[6583]-32

Packaging methods for prevention of food stuff.
Shelf life of packaged foodstuff.
OR
Write short notes on: [10]
1)  PLywood and wire bound boxes.
i)  Corrugated and fibre board boxes.
Explain flexible packaging materialsand their properties. [8]

Describe Objectives, importance, & functionsof quality control of food.
[9]

Explain quality assessment of food materialsin fruitsand vegetables.[9]

OR
Explain concept of Codex Almentarious / HACCP in food quality
assurance. [9]
Explain food adulteration and food safety, basis, trends and composition
of India'sforeign trade. [9]
o308 630 0%
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[6583]-33
T.E. (Chemical)
POLYMER ENGINEERING
(2019 Pattern) (Semester - V) (309345C) (Elective - 1)

Time: 2%2Hours] [Max. Marks: 70
Instructions to the candidates :

1) Answer Q1 or Q2, Q3 or Q4, Q5 or Q6 and Q7or Q8.

2) Neat diagrams must be drawn wherever necessary.

3) Figuresto theright side indicate full marks.
4) Assume suitable data if necessary.

Q1) & Explainindetail the different molecular weights considered in Polymer

engineering. [9]
b) What isPolydispersity Index? Explain. [8]
OR
Q2) A sample of polystyrene is composed of a series of fractions of different-
sized molecules, [17]
Fraction Weight Fraction | Molecular Weight
A 0.1 12,000
0.19 21,000
C 0.24 35,000
D 0.18 49,000
E 0.11 73,000
F 0.08 102,000
G 0.06 122,000
H 0.04 146,000

Calculate the number-average and weight-average molecular weights of this
polymer sample.

PT.O.



Q3) Explain in detall the Kinetics of Step Growth Polymerization along with

examples. [18]

OR
Q4) Explain in detail the Kinetics of Coordination Polymerization along with
examples. [18]

Q5) @ Explaintheuseof thefireretardantsutilized inthe polymers. Giveexamples

for the same. [8]

b) With the different examples, explain the properties and use of the UV
stabilizers utilized during polymerization. [9]

OR

Q6) @ What do you mean by compounding in polymerization? Give examples
of the same. [8]

b) With suitable examples and properties, explain the need of thefillersin

the polymerization process. [9]

Q7) With aneat and labelled diagram and reactions involved, properties, explain

the method of production of Teflon Polyesters. [18]
OR
Q8) With aneat and labelled diagram and reactions involved, properties, explain
the method of production of Cynate Esters. [18]
363638
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[6583]-34
T.E. (Chemical)
DOWNSTREAM PROCESSING
(2019 Pattern) (Semester - V) (309345 D) (Elective- 1)

Time: 2%2Hours] [Max. Marks: 70
I nstructions to the candidates:

1) Answer all questions

2) Neat diagrams must be drawn wherever necessary.

3) Figurestotherightindicate full marks.

4) Use of logarithmic tables, electronic pocket calculator and steam tablesis
allowed.

5) Assume suitable data, if necessary.

Q1) @ ExplanCryogenicdistillationfor refinery in detail. [8]
b) Explain petrochemical off gaseswith example. [8]

OR
Q2) @ Write note on petrochemical off gases. [8]
b) Write short note on Natural gaseswith example. [8]
Q3) @ Explain Azeotropic distillation and draw residue curve maps. [9]
b) Explainextractivedistillation and draw residue curve maps. [9]

OR
Q4) @ Explainpressureswingdistillationin detail. [9]
b) Discussindetail distillation Column sequences. [9]

P.T.O.



Q5) @ Explain the adsorption process and write down the energy conservation

In adsorption. [9]
b) Write note on zeolites preparation process. [9]
OR
Q6) @ Write note on New trends for energy conservation. [9]
b) What arethe separation synthesisalgorithms. [9]

Q7) Explain the Separations process synthesis for nonazeotropic mixtures and

nonideal liquid mixtures. [18]
OR
Q8) Explainlonexchange processindetail with diagram [18]
THETHET
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T.E. (Computer Engineering)
DATA SCIENCE AND BIG DATA ANALYTICS
(2019 Pattern) (Semester - V1) (310251)

Time: 2%2Hours] [Max. Marks: 70
I nstructions to the candidates:

1) Answer Qlor Q2 Q3o0rQ4,Q50r Q.6 Q.70r Q.8

2) Neat diagrams must be drawn whenever necessary.

3) Figures to the right indicate full marks.

4) Assume suitable data if necessary.

5) Use of Scientific Calculator is permitted.

Q1) a) What is the data Preparation phase in Data Analytics Lifecycle. What is

the Analytics Sandbox and ETLT process in this phase? [8]
b) Compare the data acquisition phase with the data preprocessing phase
in terms of inputs, outputs, and objectives. [8]

OR

Q2) a) List out the activities to be carried out in model planning and model
building phase. What are different tools used for these phases? [8]

b) For a dataset of online retail transactions, which steps of the Big Data
Analytics Lifecycle would you follow to build a recommendation
system? [8]

03) a) Whatis logistic regression, and how does it differ from linear regression?
What is the sigmoid Function, and what role does it play in logistic
regression? [9]

b) Differentiate between predictive and descriptive analytics. What are
NumPy and Pandas used for in Python? List any three essential Python
libraries for data analysis 9]

OR

PT.O.



04) a)

b)

05) a)

b)

[6583]-35

Apply Naive Bayes classification to a simple weather dataset to predict

‘“‘Play/Tennis’’. [9]
Day Outlook Play Tennis
1 Sunny No
2 Sunny No
3 Overcast Yes
4 Rain Yes
5 Rain Yes
6 Rain No
7 Overcast Yes

Explain how a decision tree splits data at each node with suitable
example. Describe the role of entropy and information gain in
determining the best split. [9]

Suppose you have the following dataset containing the coordinates of

points in a 2-dimensional space : [9]
Point X Coordinate | Y Coordinate
A 2 3
B 4 7
C 3 5
D 6 9
E 8 6
F 7 8

Perform K-means clustering on this dataset With K = 2. Assume the
initial centroids to be (2,3) and (8,6). Compute the new centroids after
each iteration until convergence, and assign points to their nearest
centroids.

How do you handle noise and irrelevant information in text data during
preprocessing? Explain the terms bag of words and TF IDF in text
analytics. [9]
OR
2



Q06) a)

b)

Q7) a)

b)

08) a)

b)

[6583]-35

Explain the difference between agglomerative and divisive clustering.
Compare single complete, and average linkage methods. [9]

What is the purpose of each of ROC, AUC and an elbow plot? Describe
how each of these plots are constructed with suitable example. [9]

What is Bar chart, Pie chart and Line chart? Compare the use of bar
charts and pie charts for categorical data. Analyze how visualization
helps in identifying outliers. [9]

Compare HDFS and traditional file systems. Define NameNode and
DataNode. Analyze how NameNode failure affects the Hadoop cluster.

[9]
OR

What is a box plot? Explain the different components of a box plot?
How do you interpret the median, quartiles, and whiskers in a box
plot? What does the Interquartile Range (IQR) represent in a box plot?

[9]

Explain why Pig is called a data flow language. Describe the role of
the Pig execution engine. Explain why Hive is suitable for data
warehousing. [9]
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T.E. (Computer Engg.)
WEB TECHNOLOGY
(2019 Pattern) (Semester - VI) (310252)
Time: 2%2Hours] [Max. Marks: 70

I nstructions to the candidates::

1)
2)
3)
4)

Ql) 8
b)

Q2) &)

b)

Q3) 8

b)

Answer Q1 or Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8.
Neat diagrams must be drawn wherever necessary.
Figuresto theright indicate full marks.

Assume suitable data if necessary.

Explainthelifecycleof serviet. [6]

What are DTDs?Explaininternal DTD with example? [6]

What isAJAX. Explain with suitable example. [6]
OR

Differentiate between Generic Servlet and HTTP Servlet. Write code

snippet for Generic Servlet to display Hello World. [6]

Explain the differencesbetween HTML and XML. [6]

Write code snippet to design aform to search employee by name using
gax. [6]

Write advantages of JSP over Servlets? Also explain life cycle of a JSP.
[9]

Explain the architecture of struts. [8]

OR

P.T.O.



Q4) &)

b)

Q3) 8

b)

Q6) a)

b)

Q7) &

b)

Q3) 8

b)

Create a JSP page to search astudent details from database by studentid.
(Assume suitabl e table structure). [9]

Write anote on SOAP and UDDI. [8]

Write a program in PHP to calculate Square Root of a number? [6]

Explain all possible types of scope of variable in PHP. [6]

What is.NET Framework? Explain Architecture. [6]
OR

Write a note on WAP and WML. [6]

Write the PHP code for fetching the data from a database to a webpage?
[6]

What is Node.js? What are the features of Node.js? [6]
Explain classes and objects in Ruby with appropriate examples. [9]

How code blocks are used in Ruby? Explain with appropriate code

Snippet. [8]
OR
Explainarray in Ruby with example. [9]
What is EJB. Explain Types of Enterprise Java Bean. [8]
TRTHET
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T.E. (Computer Engineering)
ARTIFICIAL INTELLIGENCE
(2019 Pattern) (Semester - V1) (310253)

Time: 2%2Hours] [Max. Marks: 70
I nstructions to the candidates:

1)
2)
3)
4)

01) a)
b)

02) a)

b)

03) a)

b)

Attempt Q.1 or Q.2, Q.30or Q.4 Q.50r Q.6, Q. 7or Q.8.
Figures to the right indicate full marks.

Neat diagram must be drawn wherever necessary.
Assume suitable data if necessary.

What is adversarial Search and explain features of Al Games? [9]

Explain MINIMAX search technique/algorithm with an example. [9]

OR
Explain in detail the Constraint Satisfaction Problem with a suitable
example. Solve following crypto arithmetic problem. [9]
SEND
MORE
MONEY

Explain Alpha-Beta Tree Search and Cut-Off Procedure in detail with
Example. [9]

List the inference rules used in propositional logic. Explain it in detail
with suitable example. [9]

Explain syntax and semantic of First Order Logic in detail. [8]

OR

PT.O.



04) a)

b)

05) a)
b)

06) a)

b)

Q7) a)

b)

08) a)
b)
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Detail the algorithm for deciding entailment in prepositional logic.

Give Analysis. [9]

Describe WUMPUS WORD environment & specify PEAS properties

with types of environment for the same. [8]

Explain knowledge representation structure in detail. [9]

Explain the unification algorithm with an example. [9]
OR

Explain forward and backward chaining. What factors justify whether
reasoning is to be done in forward or backward chaining? [9]

What are the reasoning patterns in propositional logic? Explain them
in detail. [9]

List and explain AI components of planning. Discuss Al and its ethical
concerns. [9]

What are the algorithms for classical and automated planning? [8]

OR
Write a detail note on Al architecture. Explain Limits of Al [9]
Analyse various planning approaches in detail. Explain Hierarchical
Planning. [8]
ool
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[6583]-38
T.E. (Computer Engineering)
| nfor mation Security- (Elective-11)
(2019 Pattern) (Semester - VI) (310254 A)
Time: 2%2Hours] [Max. Marks: 70

I nstructions to the candidates::

1)
2)
3)
4)

Ql) g

b)

Q2) g
b)

Q3) 8

b)

Answer Q.1or Q.2,Q.30r Q.4,Q.50r Q.6,Q. 70r Q. 8.
Neat diagrams must be drawn wherever necessary.
Assume suitable data, jf necessary.

Figuresto theright indicates full marks.

Differentiate between Asymmetric key cryptography and symmetric key

cryptography? [8]
What are the different types of attacks possible on RSA? Explain in
brief? [8]
Discussélliptic curve cryptography in detail ? [6]
OR
Explain Diffie-Hellman key exchange algorithm? [8]
Perform encryption and decryption using RSA agorithm for thefollowing:
P=3q=13,d=9,M=7 [8]
Explain El-Gemmal Algorithmin detail? [6]
What isamessage authentication code? What isthe difference between a
message authentication code and a one-way hash function? [8]
Explainthe stepsto createthedigital certificate with diagram? [8]

P.T.O.



Q4) 8

b)

Q35) 8

b)

Q6) a)

b)
Q7) 8

b)

Qg) a)

b)

OR
What is Message Digest? Compare MD-5 with SHA-1? [8]

Explain the contents of X.509 fomat of certificate with diagram? [8]

Write a short note on [8]

1)  Honeypot 1)  Typesof DOS attack

What arethe capabilitiesand limitations of Firewall? [8]
OR

Explain following of Intrusion detection systemsin detail ? [8]

)  Network based IDS ii) Host based IDS
Explain access control and itstypesin detail ? [Hint: Role Based AC][ 8]
Write short note on [8]
)  Cyber Terrorism ii) Socia Engineering
Write short note on [8]
) Keyloggersand Spywares ii) Password Cracking

OR
Write short note on [8]
i)  Phisning attack. ii) Cyber Stalking.

Write short note on [8]

1) IndianIT act 2023 [Information Content Removal].
i)  Security Life Cycle.

THIRY

[6583]-38 2



Total No. of Questions: 8] SEAT No. :
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[6583]-39
TE (Computer Engg)
AUGMENTED & VIRTUAL REALITY (Elective-l1)
(2019 Pattern) (Semester - V1) (310254B)

Time: 2%2Hours] [Max. Marks: 70
I nstructions to the candidates::

1) AnswerQ.lorQ.2,Q.30rQ4,Q.50rQ.6,Q.70rQ.8.
2) Neat diagrams must be drawn wherever necessary.

3) Figurestotheright indicates full marks.

4) Assume suitable data, jf necessary.

Q1) @ Whatisrenderingsystem?List and explainthedifferent methodsof visual

rendering. [9]
b) Discussthe use of haptic representation in Virtual Reality. [8]

OR
Q2) @ Discusstheimportance of haptic representation. Explain features of haptic
representationin Virtual Reality. [9]
b) What is rendering system? Describe the geometrically based rendering
methods. [8]
Q3) @ Explainphysical and mental immersionindetail. [9]
b) Definethefollowingterms: [9]

OR

P.T.O.



Q4) &)

b)

Q3) 8

b)

Q6) a)

b)

Q7) &

b)

Q8) &)
b)

Enlist different properties of manipulation of theworld. Explainany 4in
detail. [9]

What is navigation? What are the two components of navigation? [9]

What are mgjor hardware components for augmented reality systems?

Explainindetail. [9]

What isaugmented reality? Enlist and explain different ingredients of an

augmented reality experience. [8]
OR

What are different categories of sensors that are used in AR systems?
Comment on the application of each category. [9]

What is Depth Cues? Explain M onoscopic and Stereoscopic image depth
indetail. [8]

What is Mobile Augmented Reality? Write down different advantages
and disadvantages of Mobile Augmented Redlity. [9]

What is marker based and marker-less tracking system in augmented

reality? Design and explain one application of each. [9]
OR

What is content? Explain in short how visual content is created. [9]

What isinteraction? Between who isinteraction established in augmented
redity. [9]

THIRY
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[6583]-40
T.E. (Computer Engineering) (Al & DY)
CLOUD COMPUTING

(2019 Pattern)(Elective - I1)(Semester - VI)(310254C)

Time: 2%2Hours] [Max. Marks: 70
| nstructions to the candidates:

1)
2)
3)
4)

Ql) 8
b)

Q2) &

b)

Q3) &

b)

Q4) &)
b)

Attempt Q.1 or Q.2, Q.3 0or Q.4, Q.50r Q.6 and Q.7 or Q.8.
Figures to the right side indicate full marks.

Neat diagram must be drawn wherever necessary.
Assume Suitable data, if necessary.

ExplainVirtualizationin Grid and Virtualizationincloud. [8]

Define Virtualization? Explain different typesof Virtualization. [9]
OR

Write short notes on the following (any two) [8]

i)  CPU Virtualization

i)  StorageVirtuaization

i)  OSLeve Virtuaization
Iv) Virtualization Application

Explain the Functionality of hypervisor? What is type 1 and type 2
hypervisor? [9]

Enlist the different services offered by Amazon Web Services? Explain

any three. [9]

Explain an applications of cloud computing in business and consumer

Application - CRM & ERP. [8]
OR

Explain Google cloud Applicationin details. (Any three) [9]

Explain Microsoft Azurewith itsarchitecture. [8]

PT.O.



Q5) a@ Whataredifferent risksincloud computing and how to managethem?9]

b) Describethe Cloud Security Servicesindetail, also explain content level
Ssecurity. [9]

OR
Q6) & Explainsecurecloud softwaretesting in detail. [9]

b) Explain DataSecurity Advantagesand disadvantagesin cloud computing.[9)]

Q7) & Drawandexplain Mobilecloud architecturein details. [9]
b) Differentiate between cloud computing Vs edge computing also write
short note on Jungle Computing. [9]

OR

Q8) a Explainconcept of containers, Dockers and Kubernetesin detail.  [9]

b) How doesthe cloud and |oT works together for Home automation? 9]

ofo ofo ofo
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[6583]-41
T.E. (Computer Engg./Al &DS)

SOFTWARE MODELINGANDARCHITECTURE

(2019 Pattern) (Semester - V1) (Elective - I1) (310254D)

Time: 2%2Hours] [Max. Marks: 70
| nstructions to the candidates:

1)
2)
3)
4)

Ql) &

b)

Q2) 3

b)

Q3) 9
b)

Answer Q.1 or Q.2, Q.30r Q.4, Q.50r Q.6, Q.7 or Q.8.
Neat diagrams must be drawn wherever necessary.
Figures to the right side indicate full marks.

Assume suitable data, if necessary.

Consider asoftware system for managing alibrary. Draw activity diagram
to illustrate the process of borrowing a book by alibrary member. Use
swimlanes and Explain Fork and Join concept inActivity diagram. [9]
You are to model a software system for CONTROLLING an Air
conditioner. The AC can be either ON or OFF. Inthe ON state there are
two possibilities, COOLING mode or HEATING modes. There are
buttons to change from one mode to other, or mode can change
automatically based on room temperature crossing cut offs (Cooling if
temperature greater than 30 degrees centigrade and if temperatureisless
than 5 degrees then changes automatically to heating mode).user can
manually override any mode through by pressing appropriate buttons.
All buttons of course work only if the power is ON. For the part of the

system described above draw A STATE machine/diagram. [8]
OR

Explain the significance of timing diagram and communication diagram

with suitable example. [8]

Explain the importance of sequence diagram. Draw sequence diagram

for online shopping system. [9]

Explain different Architectural Pattern [6]

What is SoftwareArchitecture? Stateimportance of softwarearchitecture.

[6]

What are Quality attributes and considerations. [6]
OR

PT.O.



Q4) 3

Q5) &)

Q6) &)
b)

c)
Q7) &

b)

Q3) a

b)

[6583]-41

Explain Client Server architectural pattern. [6]
Explain Service oriented Architectural pattern. [6]
Explain Multi tier Pattern. [6]
Explain architectureon Agile project. [6]
Write short note on Documenting behaviour. [6]
Explainin brief about combining views. [9]
OR
Write short note on Architecture and Requirements. [9]
Write short note on Notations for Architecture Documentation. [6]
What isview? ExplainAllocation views. [6]

What is Behavioral Pattern? In which situation you use the Behaviora

pattern? What is observer Behavioral pattern? Explain observer

Behavioral indetail with the applicability of singleton creational pattern

[9]

What are the different approaches of design patterns in software

architecture? [9]
OR

Define the Adapter design pattern and describe its purpose in software
design. Provide an example scenario where the Adapter pattern would
be beneficial. [9]
Explain the Observer design pattern. Describe a situation where the
Observer pattern can be applied effectively in software development,
along with its benefits. [9]

ofo ofo ofo
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[6583]-42
T.E. (Computer Eng./Al & DS/Computer Science)

DATABASE MANAGEMENT SYSTEM
(2019 Pattern) (Semester - V) (310241)

Time: 2%2Hours] [Max. Marks: 70
Instructions to the candidates :

1) AnswerQ.lorQ.2,Q.30rQ.4,Q.50r Q.6 Q.70r Q8.

2) Neat diagrams must be drawn wherever necessary.

3) Figuresto theright indicate full marks.

4) Assume suitable data, if necessary.

Ql) @& Whatisfunctiona dependency? Explainitsusein databasedesign. [8]
Consider thefollowing schema.

Student (RolINo, Branch_Code, Marks Obtained, Exam_Name,
Total_Marks)

| dentify thefunctional dependenciesand check whether the given schema
iIsin 3NF or not. If not justify and convert the schemainto 3NF.

b) Elaborate the significance of codd’s rule. Explain 12 rules proposed by
codd’s. [9]
OR

Q2) @& Whatisdecomposition? Explainthedesirable propertiesof decomposition?
Consider the relation F (FN, PN, C, D) with the following Functional
Dependencies: [8]
FD1: FN, PN ->C
FD2: C->D
FD3: D ->F
If Fis decomposed into FI(FN, PN ,C) and F2(C, D). Check
decomposition is lossless or lossy?

b) Explanwhy database normalizationisrequired for good relationa database
design. Explain with examplerequirementsof different normal formslike
INF, 2NF and 3NF. [9]

P.T.O.



Q3) 8

b)

Q4) 8

b)

What is conflict serializability? Check following schedule is conflict
serializable or not? Also, explain the concept of conflict equivalent

schedule. [9]
T1 T2 T3 T4
R(X)
R(Z)
W(X)
R(Y)
W(Y)
W(X)
W(Y)
W(2)

R(X) denotes read operation on dataitem X by transaction T..
W(X) denotes write operation on dataitem X by transaction T..
When do deadlocks happen, how to prevent them, and how to recover if

deadlock takes place? [9]
OR

How to ensure atomicity using Recovery Methods? Explain thelog based

recovery method in detail. [9]

Explain two phase locking protocol. Consider the following two

transactions: [9]

T31: read(A);

read(B);

if A=0then B:=B+1;

Write (B)

T32: read(B);

read(A);

if B=0thenA: =A+1;

write(A).

Add lock and unlock instructions to transactions T31 and T32, so that
they observe the two phase locking protocol. Can the execution of these
transactions result in adeadlock?

[6583]-42 2



Q5) a)

b)

Q6) a)

b)

Q7) 8

b)

Q8) a
b)

State and explain the concept of CAP theorem and BA SE propertieswith

example. [9]

Explain the NOSQL database types with examples and write down the

real timeapplications. [8]
OR

Explain Structured, Semi-structured and Unstructured data types with

examples. [9]

Describethefollowing operationswith MongoDB syntax : [8]

1)  Map- Reduce
i)  Aggregationpipeline

What isthe significance of XML databases? Explain with proper example

when to use XML database. [9]

What isobject relational database system. Explain Tableinheritance with

example. [9]
OR

Write short note on Geographic data and Geometric data. [9]

Explain how encoding and decoding of JSON object is done JAVA with

example. [9]

[6583]-42 3
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[6583]-43

T.E. (Computer/Computer Science & Engineering(Data Science)/

Computer Science)

THEORY OF COMPUTATION
(2019 Pattern) (Semester - V) (310242)

Time: 2%2Hours] [Max. Marks: 70
I nstructions to the candidates :

1)
2)
3)
4)

Ql) g

b)

Answer Q1 or Q2, Q3 or Q4, Q5 or Q6 and Q7or Q8.
Neat diagram must be drawn wherever necessary.
Figuresto the right side indicate full marks.
Assume suitable data if necessary.

Give Context Free Grammars for the following languages and show the
derivationfor given string [12]
) L={we{ab}*|wisstring of staring with‘a and endingwith‘b’}
show the derivation for “ababab”

i) L =ab* wheren>=1. Show the derivation for “aabbbb”
i) RE = (0+l)* Show the derivation for “0110”
Simplify thefollowing grammar as [9]
1)  Eliminate Useless production

S>aAalbBb| ¢

A->Cla

B->C|b

C->CDE| ¢

D->A|BJab
i) Eliminate Unit Production

S—>0A|1B|C

A —>0S|00

B->1|A

C->o01

OR

PT.O.



Q2) &)

b)

Q3) 8

b)

The regular grammar is aso called a right-linear grammar. But Every
language generated from aleft-linear grammar isregular. Why? Provethat
Every language generated from aleft-linear grammar is regular with the
following grammar exampl es. [8]

) G=({S A} {0 1},{S—>A0L A 10}, 9

i) G={S A} {0 1},{S—>ALA > AQg}, S

I)  Show the derivation tree for string ‘aabbbb” with the following
grammar. [3]
S—>AB|e¢
A—aB
B—>Sb

i)  Construct a derivation tree for the string aabbabba for the CFG
given by, [3]
S— aB|bA
A — a|aS|bAA
B —»>b|bS|aBB

i)  Check whether the given grammar G isambiguous or not. [3]
A —>AA
A—(A)
A—a

i)  Construct PDA for the given CFG and test whether 010* is
acceptable by this PDA.

S— 0BB

B—>0S|1S|0
i)  Construct PDA for the given CFG and test whether ‘aaabb’ is

acceptable by this PDA.

S »>a%

S—al|b] e

[10]
Draw a PDA for the CFG given below : [8]
S— aSh
S—al|b] e
Show the simulation of string acceptable by above CFG using PDA
trangtions
OR
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Q4) &)

b)

Q5) 8

b)

Q6) a)

b)

Q7) &

b)

GiveaPDA for thefollowing language [10]

L ={ theset of stringsover alphabet { a,b} with exactly twiceasmany a's
asb’s} give the demonstration for the string “ abaabbaaaaalb”

Design aPDA for detection of palindrome over { a, b} for even and odd
length both. [8]

ConstructaTM for thelanguage L ={0"1"2"} wheren> 1 Show simulation
for “001122" [10]

Write short notes on : [8]
1)  Halting Problem of Turing Machine

i)  Representation of Turing Machine

i) Multi-tape Turing Machine

IvV)  Instantaneous Description of a Turing Machine

OR
Construct TM for the addition function for the unary number system.
And show the simulation [9]
For example
2+3

e 11+111=11111

Draw FA and Corresponding TM With for language L of the following
description L={x € {a, b}*| x ends with aba} [9]

What Minimum spanning tree problem? Provethat finding MST by using
Kruskal’salgorithmisin class P [9]

What is post correspondence problem? Why is post correspondence
problem undecidable? Explain PCP with following instance of the set of

the stringsA and B [12]
A B
1. 1 111
2. 10111 || 10
3 10 0
OR
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Q8) @ Define the Class P and Class NP and Problem with their example in

detail. [8]
b) Findwhether thefollowing lists have a Post Correspondence, if yesgive
the sequence [9]

) M =(abb, aa, aad) and N = (bba, aaa, aa)
i) M=(B,A, CA ABC)andN = (CA,AB,A, C)

F6d836
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[6583]-44

T. E. (Computer / Scienceand Engineering (Data Science))

COMPUTER NETWORKSAND SECURITY
(2019 Pattern) (Semester - V) (310244)

Time: 2%2Hours] [Max. Marks: 70
| nstructions to the candidates:

Q1)

Q2)

Q3)

1)
2)
3)
4)

a)

b)

Answer Q.1or Q.2, Q.3 0r Q.4, Q.50r Q.6, Q.7 or Q.8.
Neat diagrams must be drawn wherever necessary.
Figures to the right side indicate full marks.

Assume Suitable data if necessary.

Give short note on [6]
) ARP
i) RARP
Explain Distance vector routing. [6]
Differentiate between Circuit Switching, Message Switching and Packet
Switching. [6]
OR
Draw and explain Header format of 1PV6. [6]
Give short note on BGP, [6]
List and explain functions of Networks L ayer. [6]
Draw and explain TCP header format. [6]
List and explain transport layer services. [6]
What is socket? What are different types of socket? Explain socket
functions used in connection less services with diagram. [6]
OR

PT.O.



Q4) 3
b)

Q5) &)
b)

Q6) a
b)

Q7) &

b)

Q3) 3

[6583]-44

Explain RTP protocol in detail. [6]
What isQuality of Service? Explain any two methodsto improve QoS? 6]
06 32 00 0D 001C E2 17 using this UDP hexadecimal dump find out[ 6]
1)  Source port no.

i)  Destination port no.

i)  Total length of user datagram.

What isDNS? Explain DNSworking. [9]
Write short notes on FTP and TELNET. [8]
OR

What isDHCP? Explain DHCPworking with client statediagram. [9]

Write short notes on POP3 and Webmail. [8]

Draw and explain ITU-T X.800 Security Architecturefor OSl. [6]

Give short note on HTTPS. [6]
Give short note on IDS. [9]
OR
Explain Types of Network Attacks. [6]
Explain IPSecin detail. [6]
Give short note on SMIME. [9]
o &b
2
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[6583]-45
T.E. (Computer Engg./Computer Science)
SYSTEM PROGRAMMING & OPERATING SYSTEM
(2019 Pattern) (Semester - V) (310243)

Time: 2%2Hours] [Max. Marks: 70
I nstructions to the candidates :

1) AnswersQlor Q2,Q3or Q4, Q50r Q6, Q7 or Q8.
2) Neat diagrams must be drawn wherever necessary.
3) Figurestotheright sideindicate full marks.

4) Assume suitable data if necessary

Q1) & Explaininbrief Compile and Go loading scheme. What are advantages

and disadvantages of it. [10]
b) Describethe concept of DLL?How dynamic linking can be done with or
without import. [8]
OR
Q2) @& Write short notes on [10]

)  SubroutineLinkage i) Overlays

b) Withthehelp of diagram explain General Loading Scheme. [8]
Q3) @ Explainthefollowing typesof Schedulers. [9]
1)  Short Term
i) Long Term
i)  MediumTerm

b) Explain seven state process model with diagram?Also explain difference
between Five state process model & Seven state process model?  [§]

OR
P.T.O.



Q4) &)

b)

Q3) 8

b)

Q6) a)

b)

Q7) 8

b)

Q8) g

b)

What istime quantum and its significance in Round robin scheduling.[9]

Explain multithreaded mode and Process Control block in detail [8]
write ashort note on following with example? [9]
1) Semaphore ii) Monitor iii) Mutex

Explain Deadlock prevention, deadlock avoidance, deadlock detection,
deadlock recovery with example? [9]

OR

Explain producer Consumer problem & Dining Philosopher problemwith
solution? [9]

What isdeadlock? State and explain the conditionsfor deadlock, Explain
themwith example? [9]

Given a memory partitions of 100K, 500K, 200K, 300K and 600K
(in order), how would each of the first fit, best fit and worst fit algo.
Place processes of size 212K, 417K, 112K, 426K (in order)? Which aso
makes the most efficient use of memory. [9]

What is interna fragmentation? Explain same with suitable diagram/

example. [8]
OR
Write and explain Deadl ock Avoidance BankersAlgorithm. [9]
Compare Paging and Segmentation with the help of example. [8]
TRTHET
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[6583]-46
T.E. (Computer Engg./ Computer Science)

Inter net of Things& Embedded Systems
(2019 Patter n) (Semester - V) (310245 A)(Elective - I)

Time: 2%2Hours] [Max. Marks: 70
I nstructions to the candidates :

1)
2)
3)
4)

Ql) g
b)

Q2) &)
b)

Q3) g

b)

Attempt question Q.1 or Q.2,Q.30r Q.4,Q.50r Q.6,Q. 7or Q. 8.
Draw neat & labelled diagrams if necessary.

Assume suitable data if necessary.

Figuresto theright side indicate full marks.

Compare REST and WebSocket communication methodsused in 10T[6]

Explain4 pillarsof 10T system with diagram [9]

Design the purpose and requirement specification for smart 1oT-based

Home monitoring system. [6]
OR

Discuss exclusive pair communication model in loT communication.[6]

Explain SCADA system & it's applications. [9]

Explain the domain model specification step with diagram. [6]

Discuss the standardization efforts taken by different systems for loT
Protocols. [6]

Outline IP-based protocols. Explain the working of 6LoWPAN [6]
Discussthe ZigBee architecture with diagram. [6]
OR

P.T.O.



Q4) &)
b)

Q) 8
b)

Q6) a)
b)

Q7) &

b)

Q8) a
b)

Explain theworking of RFID with any application [6]

Discuss the working of Modbus? Compare the efficiency of Modbus Vs

KNX protocoal. [6]

Write short note on M2M protocol and its applications. [6]

Explain with diagram WAMP (AutoBahn for 10T) [6]

Discuss the services provided by Cloud. [6]

Why IsMQTT the is the preferred protocol for 10T? [6]
OR

Determine therole of cloud storage modelsin oT. [6]

Show the use of Cloud Computing whileimplementing the parcel tracking
application. [6]

Explain in short Amazon S3, Amazon EC 2 [6]

[llustrate the key elements of the |0T security with suitable examples of

each. [6]

What is Skynet? How it is useful to user and developers [6]

DiscussvulnerabilitiesinloT. [9]
OR

What isthreat modelling? What are the benefits of threat modeling? [6]

Infer security challengesfor intrusion detection system for smart home.

[6]
Discusthe Light weight cryptography [9]

THIRY
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[6583]-47
T.E. (Computer/A.l.& D.S./ComputerScience/
Computer Science and Engineering (Data Science)
HUMAN COMPUTER INTERFACE
(2019 Pattern) (Semester - V) (310245 B) (310645 A)

Time: 2%2Hours] [Max. Marks: 70
I nstructionsto the candidates :

1) AnswerQlorQ.2,Q30rQ.4,Q.50rQ.6,Q.70rQ.8.
2) Figurestotheright indicate full marks.
3) Neat diagrams must be drawn whenever necessary.

Q1) @ Whatismean by interaction styles? Explain different typesof interaction
styles such as: [8]

)  Command-lineinterface
i)  Menus
i)  Form-Fills-In
Iv)  Direct Manipulation.
b)  Writedown about iterative design and prototyping using suitable example.

[S]

c) Elaborate characteristics of web using Merging of Graphical Business

Systems and Web Characteristics of Intranet Versus I nternet. [9]

OR
Q2) & What is mean by design? Which are the important things required to
consider for designing? Explain with example. [8]
b) Explain advantages, disadvantages and characteristics of Graphical User
Interface. [5]
c) Write short note on: Popularity of the Web [9]

P.T.O.



Q3) 8

b)

Q4) g
b)

Q5) 8

b)

Write short note on: [6]
I)  Usability Testing in Laboratory

i)  Controlled Experiments

i)  Heuristic Evaluation

Elaborate Evaluation Framework using following point: [6]
1)  Paradigms and Techniques

i) DECIDE: aFramework to Guide Evaluation

What is significance of multi-modal interaction in HCI System? Explain

withexample. [9]
OR

Elaborate universal design principlesin detail. [6]

Write short note on: [6]

1)  Empirical Methods: Experimental Evaluation
i) FieldStudies
Explainformative and summative evaluation. [9]

Discuss about interface design, pattern recognition phases, system
architecture using suitable example of HCI system. [6]

Explain vision-based Hand Gesture Recognition System using HCI

paradigms. [6]

What is mean by ubiquitous computing? Which are the applications of

it? Explain with suitable example. [6]
OR

[6583]-47 2



Q6) a)

b)

Q7) 8
b)

Qg) a)

b)

Explain the term “data entry and usability using appropriate case study.
[6]

Write short note on: [6]
)  Retrieval in Physical World

i) Retrieva inDigital world

i)  Constrained Natural Language output

Comparedataintegrity and dataimmunity. [6]

Elaborate designing for Mobile and other devices. [6]

Explain Mobile Navigation, Content, and Control |diomsusing appropriate
Example. [6]

What isthe significance of navigation and toolbars’ in HCI? Explain.
[5]

OR

What isuse of” multi-touch gestures’ . Explain various multi-touch gestures

used in mobile device [6]

Describe Tap-to-Reveal and Direct Manipulation. [6]

Explain Norman’s Principles of Designin software. [9]
TRTHEYT
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PE-2522 [Total No. of Pages : 3

[6583]-48
T.E. (Computer Engg./ Computer Science)
DISTRIBUTED SYSTEMS

(2019 Pattern) (Semester - V) (310245(C)) (Elective - 1)

Time: 2%2Hours] [Max. Marks: 70
I nstructions to the candidates:

1)
2)
3)
4)

01) a)

b)

c)

Q2) a)
b)

03) a)

b)

Answer Q.1 or Q.2, Q.30or Q.4Q.50r Q.6, Q. 7or Q.8.
Neat diagrams must be drawn wherever necessary.
Figures to the right indicate full marks.

Assume suitable data, if necessary.

Give the difference between Lamport's Logical Clocks and Vector clock?

[6]
What is Bully algorithm for leader election in distributed systems. Explain
with an example. [6]
Compare Centralized algorithm and distributed algorithm in mutual
exclusion? [6]

OR

What is physical Clock synchronization? How does it work? [6]
What is Ring algorithm for leader election in distributed systems.
Explain with Example. [6]
Write short note on : [6]

1) A Peer-Sampling Service

i1) Gossip-Based Overlay Construction.

What is the purpose of names, identifiers, and addresses in distributed
systems? [5]

What are the principles of attributed-based naming? Explain with an
example. [6]

Explain the following naming in DFS - 1) Flat naming and ii) Structured
naming. [6]

PT.O.



04) a)
b)

05) a)

b)

06) a)

b)

Q7) a)
b)

[6583]-48

OR

Why there is a requirement for a distributed file system? [S]

Explain the concept of file service architecture in detail with an example.
[6]

Explain the following network file systems - [6]

1)  Sun network file system and

11) Andrew file system.

Write a short note on : [8]

1)  Cache Coherence Protocols,

i1)  Sequential Consistency protocol.

Describe the data-centric consistency model with respect to [10]

1)  Objective of data-centric consistency models
i1) Fundamental concept behind consistent ordering of operations.
1i1) Example of data-centric consistency model
iv) Key principles of Continuous Consistency
v) Advantages of Continuous Consistency
OR
Explain the replica management [8]
1)  Finding the best server location,
i1) Content replication and placement.
Describe the client-centric consistency models, with respect to  [10]
1)  Eventual Consistency
i1) Monotonic Reads
111) Monotonic Writes
iv) Read Your Writes
v)  Writes Follow Reads

What is fault tolerance? Explain failure model with an example. [S]

How does the Paxos consensus algorithm work in the distributed system?

[6]
Describe the distributed commit in reliable group communication with
an example. [6]
OR
2



08) a)

b)

[6583]-48

What is atomic multicast in reliable group communication with an
example. [3]

How does the RPC work in a distributed system to handle failures and

ensure reliability? [6]
What is checkpointing, and how does it contribute to system recovery?
[6]
ol oo
3
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[6583]-49
T.E. (Computer Engg./ Computer Science)
SOFTWARE PROJECT MANAGEMENT
(2019 Pattern) (Semester - V) (310245 D) (Elective- 1)

Time: 2%2Hours] [Max. Marks: 70
I nstructions to the candidates :

1) AnswerQ.lorQ.2,Q.30rQ4,Q.50rQ.6,Q.70rQ.8.
2) Neat diagrams must be drawn wherever necessary

Q1) @ Explaincritical path concept and itsremedies. [6]

b) Whicharethedifferent toolsto visualize progressof project for monitoring
the project progress? [6]

c) How many activity relationshipsare used in software project management?

Explain any two relationshipsin detail. [6]
OR
Q2) @ Explaincritical and non-critical activities. [6]

b) What is meant by forward pass and backward pass? And Differentiate
between those. [6]

c) Explainformulating anetwork model indetail with theneat diagram. [6]

Q3) @ ExplainBasili and Weissdata collection methodology in detail. [6]
b) Apply Earned Value Analysis to suitable example and find out values of

PV, AC, EV, SV, CV, SPI, CPI. [6]

c) Write short note on: [9]

i)  Kanban Boards

i)  Project Calendars.

P.T.O.



Q4) &)
b)

Q3) 8
b)

Q6) &)

b)

Q7) 8
b)

Q8) 8
b)

OR

Explain any two steps of Project Cost management. [6]
How to track the project effectively? [6]
Explainin detail change control process with neat diagram. [9]
Differentiate between Predictive versus Empirical management. [6]
Explain three stages of Agile project with suitable example. [6]
Enlist and describe best practices of project scheduling in an Agile
environment. [6]
OR

Compare Non-Agile and Agile projects. And suggest how to choose the
correct Approach? [6]

Explain scrum model with suitable example and analyzeits effectswhen
compared with traditional approach. [6]

Writerolesand responsibilitiesin Agile project management. [6]

Explainthe Oldham, Hackman job characteristic model with example.[6]

Explaininfluencing elements of organizational behavior. [6]

Explain seven strategies for managing dispersed teams. [9]
OR

Write short note on Communication Plan. [6]

What is health and safety management in project management? [6]
What is Decision Making? Explainitstypes. [9]

THIRY
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[6583]-50
T.E. (Artificial Intelligence & Data Science)
DATA SCIENCE
(2019 Pattern) (Semester - V1) (317529)

Time: 2%2Hours] [Max. Marks: 70
I nstructions to the candidates:

1)
2)
3)
4)

Q1) &)
b)

c)

Q2) 8
b)

Q3) 8
b)

c)
Q4) g

b)
c)

Q5) 8
b)

Answer Q.1 or Q.2, Q.30r Q.4, Q.50r Q.6, Q.7 or Q.8.
Neat diagrams must be drawn whenever necessary.
Figures to the right indicate full marks.

Assume suitable data if necessary.

Explain Model Selectionin detail. [9]
Explainin Detail Data Preparation Phase of DataAnalyticslifecycle.[5]
Explain DataDiscovery phasein DataanalyticsLife cyclewith example.

[8]

OR
Write ashort noteon i) ETL ii) Common tools for model building. [5]
Why communication isimportant in DataanalyticsLifecycle. [9]
Explain DataAnalyticsLife Cyclewith diagram. [8]
Write a short note on Association rule. [5]
Describe Regression Analysiswith example. [9]
Explain how Apriori algorithm works, with asuitable example. [7]

OR

Explaintheterm Support, Confidence & Lift by taking asuitable example.
[5]

Write a short note on Decision Tree. [9]
Explainthe Naive Bayes Classifier with itsAdvantages & Disadvantages.

[7]
Write a short note on clustering with its properties & types. [5]
Write a short note on social network analysis. [9]

With asuitable example explain the stepsinvol ved in K-meansal gorithm.
[8]
OR

PT.O.



Q6) &)
b)

Q7) 8
b)

Q8) &)
b)

[6583]-50

Explain confusion Matrix with all itskey terms.

[5]

What isHyperparameter tuning. What arethe varioustuning techniques.[5]

Write ashort noteon:
1) TimeseriesAnaysis
i) TF-IDF

What is mean by DataVisualization and explain itstypes?
What arethe challengesin big datavisualization.
Explain datavisualization tool Tableau.

OR

Write a short note on Hadoop Distributed File System and Hive.

Explain analytical techniquesused in Big DataVisuaization.
Explain MapReduce paradigm with example.
/

LR/
0’0 0’0 0’0

[8]

[S]
[5]
[7]

[5]
[5]
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[6583]-51
T.E. (Al & DS)
CYBER SECURITY
(2019 Pattern) (Semester - V1)(317530)
Time: 2%2Hours] [Max. Marks: 70

| nstructions to the candidates:

1)
2)
3)

Ql) &
b)

c)

Q2) 3

Q3) &

Q4) 3

b)

Answer Q.1 or Q.2, Q.30r Q.4, Q.50r Q.6 and Q.7 or Q.8.
Neat diagrams must be drawn wherever necessary.
Figures to the right side indicate full marks.

Explain Diffie-Hellman Key Exchange al gorithm with example. [6]
Perform encryption and decryption using RSA agorithm for p=17, g=11,

e=7 and M=2. [6]
Explain the operations of Kerberos. [6]
OR
Explain operation of MD5 message digest algorithm. [6]
Explain RSA agorithm with example. [6]
Explain X.509 Authentication Service. [6]
List and explain components of 1PSec protocol. [6]
What is VPN? Explain components of VPN. [6]
Explain working of PGP in details. [6]
OR
List and explain various participants involved in Secure Electronic
Transaction (SET). [6]
Describe the SSL protocol in details. [6]
What is SMIME? What are the benefits of SMIME? [6]

PT.O.



Q5) 3

Q6) &)

Q7) a

Q3) a

[6583]-51

Explainthefirewall anditstypes
What istrusted system? Explainin brief.
Difference between IDS and IPS

OR

List and explain types of Intrusion Detection System.

What is access control security service?
Difference between DAC and RBAC.

What is cyber stalking?
Write short note on PII.
Explain Indian IT Act.

OR

Write a short note on Botnet.
Write short note on Cybercrime.
Write Advantages of cyber law.

ofo ofo ofo

[6]
[6]
[S]

[6]
[6]
[S]

[6]
[6]
[S]

[6]
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[6583]-52
T.E. (Al & DS)
ARTIFICIAL NEURAL NETWORK
(2019 Pattern) (Semester - VI1)(317531)

Time: 2%2Hours] [Max. Marks: 70
| nstructions to the candidates:

1)
2)
3)
4)

Ql) &

b)

Q2) 3

b)

Q3) 4

b)

Attempt Q.1 or Q.2, Q.3 0or Q.4, Q.50r Q.6 and Q.7 or Q.8.
Figures to the right side indicate full marks.

Neat diagrams must be drawn wherever necessary.
Assume sutiable data if necessary.

What isHopfield Neural Network?What isastate transition Diagram for
Hopfield Neural Network? Explain how to deriveitin Hopfield model .[ 9]
A hetero associative network isgiven. Find the weight matrix and test
the network with thetraining input vectors. S1=(1,1,0,0), S2=(0,1,0,0),
S3=(0,0,1,1) $4=(0,0,1,0) t1 =(1,0),t2=(1,0), t3=(0,1), t4 = (0,1)
[9]

OR
Describe Boltzmann Machine and Boltzmann learning Law. What are
thelimitations of Boltzmannlearning. [9]

For a given input vector (S1,52,S3,54) and output vector T=(T1,T2).
Find the weight matrix using hetero associative training algorithm.

S1=(1,1,0,0), S2 = (1,0,0,1), S3=(1,1,0,0) 4 = (0,1,0,2) t1 = (0,1),

t2=(1,1),t3=(1,0),t4 =(0,0) [9]
Explain ART under thefollowing headings: [8]
1)  Architecture

i)  Working

i) Training

Iv)  Implementation

Describe the self-organi zation map (SOM) algorithm and explain how it

can be used for feature mapping. [9]
OR

PT.O.



Q4) 3

b)

Q5) &)

b)
c)

Q6) 3

b)

Q7) &

b)

Q8) &)

b)

[6583]-52

Discussin detail thefollowing with diagram: [8]
I)  Learning vector quantization

i)  Adaptive pattern classification

Draw the architecture of Kohonen Network and explain thea gorithm for
training the weights of the Network. [9]

Consider aLeNet-5 aconvolutional neural network, wewant to perform
the classification of digits, Write down the complete procedure followed

Initsarchitecture. [9]
Draw and explain the architecture of Convolutional Neural Network.[5]
Distinguish between CNN and RNN [4]
OR
Exemplify convolution over volume with convolution on RGB images.
Alsoillustrate multiplefiltersused init. [9]
Explain the softmax regression with respect to hypothesisand cost function
and write down its properties. [9]
Distinguish between Pooling and Padding. [4]
Discussthefollowing applicationsof ANN in detail. [9]

I)  Recognition of consonant vowel (CV) segments.
i)  Recognition of Olympic games symbols.
i)  Recognition of handwritten characters

You have been asked to develop a model of recognizing hand written
digits. What arethe chosen stepsfor activity? Explain each with detail .[ 8]

OR
Write short note on the following. [9]
i)  NET Tak
i)  Textureclassification
i) Pattern classification
Describe the Neocognitron model and its significancein the recognition
of handwritten characters. [8]

ofo ofo ofo
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[6583]-53
T.E. (Artificial Intelligence & Data Science)
ROBOTICS & AUTOMATION

(2019 Pattern) (Semester - VI) (317532 A) (Elective - 11)

Time: 2%2Hours] [Max. Marks: 70
I nstructions to the candidates:

1)
2)
3)
4)
5)

01) 8

b)
c)

Q2) &

b)
Q3) g
b)
c)

Q4) 8

b)

Q5) 8
b)

Attempt Qu. 1 or Qu. 2, Qu. 3or Qu. 4, Qu. 50or Qu. 6 and Qu. 7 or Qu.8.
Figures to the right side indicates full marks.

Neat diagrams must be drawn wherever necessary.

Use of scientific calculator allowed.

Assume suitable data, if necessary.

Explain the different parameters considered during planning of joint

Interpolated trgjectories. [6]

Explain backward kinematicsin detail with suitable examples. [6]

Explain D-H matrix and its significancein robot kinematics. [6]
OR

A planer RR manupulator hasfirst link of 200mm length and second link
of 70 mm, state whether the manipulator can reach points P, Q and R
separately where Pis (15, 15), Qis (15, 70) and Risat (15, 170). [9]

Explain Denavit-Hertenberg parametersfor link transformation. [9]

What is the requirement of actuators used in robotics [6]

Explain hydraulic actuation used in robotics. [6]

Explain vacuum gripper. [9]
OR

A part weighing 15 kg isto be held by agripper using friction against two
opposing fingures. The coefficient of friction between the fingures and
the part surface is 0.3, Assume appropriate ‘g’ factor for the gripper.

Compute required gripper force. [10]
Differentiate between hydraulic and pneumatic actuators. [7]
What isthe significance of trajectory planning in robotics. [8]
Define ARTIFICIAL INTELLIGENCE in Robotics. Speculate role of
Al techniquesin Robotic Applications. [9]

PT.O.



Q6) a)

b)

Q7) 8

b)

Q8) g
b)

[6583]-53

OR
Write short note on Robot Controller with required featuresin controllers.

[6]
Write short note on ‘ Robotic Simulation’ [6]
Differentiate Open and Closed |oop control systems. [9]

Explainfollowing termsin Robotics: [10]

)  Resolution

ii) Repeatability

i)  Accuracy

Iv) Dexterity

v) Compliance

Explain, inbrief structure of various programming langaugesin robotics.
[8]

OR

Explainlead through programming in robotics. [6]

Explain featuresof VAL programming language. [6]

Write short note on Remote Center Compliance. [6]

/

LR/
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PE-2528 [Total No. of Pages : 3

[6583]-54
T.E. (Artificial Intelligence & Data Science)
NATURAL LANGUAGE PROCESSING

(2019 Pattern) (Semester - VI) (317532 B) (Elective - 11)

Time: 2%2Hours] [Max. Marks: 70
I nstructions to the candidates:

1)
2)
3)
4)
5)

01) 8

b)

Q2) g

b)

Q3) g

b)

Answer Q.1orQ.2,Q.30rQ.4,Q.50r Q.6and Q. 7 or Q.8.
Figures to the right side indicates full marks.

Neat diagrams must be drawn wherever necessary.

Use of calculator is allowed.

Assume suitable data if necessary.

Explain the concept of partial parsing in the context of constituency
parsing. How does partial parsing differ from full parsing, and what

applications benefit from partial parsing techniques? [9]

Explain Combinatory Categorical Grammar. List and explain grammar

rulesfor English. [9]
OR

Describe dependency parsing and the notion of dependency relations
between wordsin asentence. Compare and contrast dependency parsing
with constituency parsing, highlighting their respective strengths and
weaknesses. [9]
Write short noteon : [9]
)  Context Free Grammar

i)  Partial Parsing

i)  Describe Chomsky’s Normal Form (CNF)

Examine the challenges associated with thematic roles in semantic role
labeling. Discuss how issues such as selection restrictions and
decomposing predicatesinfluence the accuracy of semantic rolelabeling
systems. [8]
Define connotation framesand explain their significancein understanding
the nuanced meaning of words and phrases. Discuss how connotation
frames can be utilized in various natural |anguage processing tasks, such
as affect recognition and sentiment analysis. [9]
OR

PT.O.



Q4) &)

b)

Q3) 8

b)

Q6) a)

b)

Q7) 8

b)

[6583]-54

Define word senses and explain theimportance of disambiguating word
senses in natural language processing tasks. Discuss the challenges
associated with word sense disambiguation (WSD) and how it relatesto
the ambiguity of language. [8]

Explorethe use of lexiconsfor sentiment recognition in natural language
processing. Discuss how sentiment lexicons are utilized to classify the
sentiment of wordsand phrasesintext data, highlighting their effectiveness
and limitations, [9]

Describe the components and functionalities of a Question Answering
(QA) system. How do QA systems process natural language questions,
retrieve relevant information from textual sources, and generate concise
answers? Discuss the challenges associated with QA systems. [9]

Explain the concept of Direct Machine Trandation and its underlying
principles. Discuss the advantages and disadvantages of this approach
In comparison to other MT methods. [9]

OR

Explore Knowledge-Based Machine Trand ation systemsand their reliance
on domain-specific knowledge bases. How does knowledge-based M T
differ from rule-based and statistical approaches? Discuss the role of
semantic knowledge inimproving transl ation. [9]

Describe the architecture and operation of Rule-Based Machine
Trandation systems. How do RBMT systems utilize linguistic rulesand
dictionaries to generate transl ations? Discuss the challenges associated
with rule-based approaches. [9]

Explain the Vector Space Model (VSM) in Information Retrieval. How
does VSM represent documents and queries as vectors in a high-
dimensional space? Discussthe cosine similarity measureanditsrolein
ranking documentsfor agiven query. [8]

Discuss the ethical considerations and challenges associated with
deploying NLP- based systems, such as bias in training data, privacy
concerns, and the potential for misuse. How can developers mitigate
these issues and ensure responsible use of NLP technologies in real-
world applications? [9]



OR

Q8) @ Discuss the use of sequence labeling in Information Extraction tasks.
What are the key sequence labeling techniques used for tasks such as
Named Entity Recognition (NER) and Part-Of-Speech (POS) tagging?
Provide examplestoillustratetheir applications. [8]

b) Explain how NLTK (Natural Language Toolkit) facilitates text analysis
and processing tasks in Python. Discuss the key features and
functionalities provided by NLTK for tasks such as tokenization,
stemming, lemmatization, and syntactic parsing. [9]

L R X B X 4

L)
L)
L)
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[6583]-55
T.E. (Al & DY)
COMPUTER NETWORKS
(2019 Pattern) (Semester - V) (317521)

Time: 2%2Hours] [Max. Marks: 70
I nstructions to the candidates :

1)

b)

Q2) &)

b)

Q3) 8
b)

Q4) 8
b)

Attempt Q.1 or Q.2, Q.30r Q.4 Q.50r Q.6, Q. 7or Q.8.
Figuresto the right indicate full marks.

Neat diagram must be drawn wherever necessary.
Assume suitable data if necessary.

Write a short note on [8]
1)  Network Address Trandation

i)  Address Resolution Protocol.

Describe ICM P with header format using neat diagram. [9]
OR

Differentiate between circuit switching, Packet switching, message

Switching. [9]

Describe in short, the importance and working of ARP Protocol, What is

ARP cache. [8]

Draw and Explain TCP Segment Header. [9]

Explain SCTP protocol in detail ? [9]
OR

Write short note on sockets and sockets programming [9]

Discuss the Quality-of-Service Parameter in Computer Network.  [9]

P.T.O.



Q5) a)
b)

Q6) a)
b)

Q7) 8
b)

Q8) a
b)

Explain Simple Network Management Protocol (SNMP).
Write short note on DNS.

OR
Explain FTPin detail and any four commands of FTP.
Differentiated between Persistant and Nonpersistant HTTP?

Explain Binary Exponential Backoff Algorithm

Differentiate between Pure ALOHA and Slotted ALOHA..
OR

Explain the concept of Fast Ethernet and Gigabit Ethernet?

Explain the concept of CSMA/CD.

L A 4
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[6583]-56
T.E. (Al & DS)
WEB TECHNOLOGY
(2019 Pattern) (Semester - V)(310252)

Time: 2%2Hours] [Max. Marks: 70
| nstructions to the candidates:

1)
2)
3)
4)

Ql) &

b)

Q2) &)

Q3) a

b)

Q4) 3

b)

Answer Q.1 or Q.2, Q.30r Q.4, Q.50r Q.6 and Q.7 or Q.8.
Neat diagrams must be drawn wherever necessary.
Figures to the right side indicate full marks.

Assume suitable data, if necessary.

What is Servlets? Explain Servlet Life cycle. Explain HttpServlet class

with example. [9]
Write Short note on: [9]
) XML

i)  AJAX

OR

How can we differentiate between Generic Servlet and HTTP Servlet.
Explain with suitable example. [6]
Explainthedifferencesbetween HTML and XML. [6]
Write code snippet to design aform to search employee by name using
gax. [6]

Explainlifecycleof aJSP. What are advantages and disadvantages over

Servlet. [9]

Explain the architecture of struts. [8]
OR

Create a JSP page to search a employee details from database by

employeeid. (Assume suitabletable structure). [9]

Write anote on SOAP and UDDI. [8]

PT.O.



Q5) 3

Q6) a

Q7) a

Q8) &)
b)

[6583]-56

Write a program in PHP to calculate Square Root of anumber?  [6]

Explain al possible types of scope of variablein PHP, [6]

What isNET Framework? Explain Architecture. [6]
OR

Write a note on WAP and WML. [6]

Write the PHP codefor fetching the data from a database to awebpage? 6]

What is Node.Js? What are the features of Node.Js [6]

Explain classes and objects in Ruby with appropriate examples.  [9]

Introduce the concept of Rails application. Describe layouts &

stylesheetin Rall. [8]
OR
Explain array in Ruby with example. [9]
What is EJB. Explain Types of Enterprise Java Bean. [8]
o & b
2
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[6583]-57
T.E. (A.l.& D.S./ Computer Science & Engg.(Data Science))
ARTIFICIAL INTELLIGENCE

(2019 Pattern) (Semester - V) (310253)

Time: 2%2Hours] [Max. Marks: 70
I nstructions to the candidates:
1) Answer four questions[(Q.1 or Q.2), (Q.3or Q.4), (Q.50r Q.6), (Q.7 or Q.8)]
2) Neat diagrams must be drawn whenever necessary.
3) Assume suitable data, if necessary.

Q1) @ Explain the Min Max Algorithm with an example. Comment on the
efficiency of the Min-Max Algorithm improvement using Alpha Beta
Pruning. [9]

b) Solve the crypt-arithmetic problem and show the search space tree for
the problem, TWO + TWO = FOUR. Identify the variables, domain
and constraints. [9]

OR
Q2) a Explanand solvethegraph coloring problem, using constraint satisfaction.
[9]
b) Explainwith an examplethe Monte Carlo Tree Search. [9]
Q3) @ Explain Wumpusworld environment giving its PEAS description. [9]

b) What is a Knowledge Agent? What are the aspects to be taken into
consideration for designing a knowledge-based agent to assist with
medical diagnosis? [8]

OR

Q4) a Writeinpredicatelogicthefollowing statements. [10]
* Johnlikesall kinds of food.
*  Apples are food.
e Chicken are food.
*  Anything anyone eats and isn't killed by isfood.
* Bill eatspeanutsandisstill alive.

b) Differentiate between propositional logic and First-order logic. [7]

PT.O.



Q5) 3
b)

Q6) &)

b)

Q7) 9
b)

Q8) &
b)

[6583]-57

Explainforward chaining and backward chaining for asimpleexample.[9]
Explain the process of resolution with a proper example. [9]
OR

Explain the Unification Algorithm, wherever necessary take an example
to explain the steps. [9]

Explain the key aspects of ontol ogical engineering, which playsacrucial
rolein knowledgere presentation. [9]

Explain goal stack planning with an example of ablocksworld. [6]

Explain the components of aplanning system for asimple Blocks World

example. [6]
What arethe ethical considerationsand potential limitationsthat arisein
Al development? [9]
OR
Explainin brief Planning and itstypes. [6]
What emerging trends and challengesin the future of Al. [6]
Comment on Al Architecture. [9]
o & b
2
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[6583]-58
T.E. (Artificial Intelligenceand Data Science/l nfor mation Technology)
DESIGN THINKING
(2019 Pattern) (Semester - V) (314445 C) (Elective- 1)

Time: 2%2Hours] [Max. Marks: 70
I nstructions to the candidates::

1) AnswerQ.lorQ.2,Q.30rQ4,Q.50rQ.6,Q.70rQ.8.
2) Neat diagrams must be drawn wherever necessary

3) Make suitable assumptions if necessary

4) Figurestotheright indicate full marks.

Q1) @ What are the How Might We statements? How to frame a good HMW
statements. Explain with examples. [9]

b) What is brain storming? Mention the guidelines for an effective
brainstorming. [9]

OR

Q2) & Whatisdonein ldeate phase of design thinking? Explain techniques for
Ideageneration. [9]

b) What isuser experiencejourney? Explainits stepswith suitable example.

[9]

Q3) @ Why areprototype necessary in design thinking? Explain any two kind of

prototype. [9]
b) What isthe difference between critical experience prototype and critical
function prototype? Explain with example. [8]

OR

P.T.O.



Q4) &)

b)

Q5) 8

b)

Q6) a)

b)

Q7) 8

b)

Q3) 8

b)

What are paper prototype and digital prototype? Explain its merits and
demerits. [9]

What is story boarding? Why it is important? How to create a story
board? [8]

What is reflect in design thinking? How could it be used in process of
solving the problem? [9]

Explain variousfactorsinvolvedin choosing adesign testing methodol ogy.

[9]
OR

What isaroad map? How to create aroad map. Explain with example.
[9]

What islean canvas? Explain the stepsin lean canvas. [9]

Can design thinking lead to innovation. Explain how design thinking can
beintroduced in any organization. [9]

How can design thinking improve user’sexperience? Explain how Toyota
applied design thinking process for their customer care. [8]

OR

Explain how design thinking has helped uber eats to improve the user
experience. [9]

identity any social problem in health care industry. Explain how design
thinking can be used to solve the problem. [8]

THIRY
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[6583]-59
T.E. (AI&DS)
EMBEDDED SYSTEMSAND SECURITY
(2019 Pattern) (Semester - V) (317522 A) (Elective- 1)

Time: 2%2Hours] [Max. Marks: 70
Instructionsto the candidates :

1) AttemptQ.lor Q.2,Q.30r Q.4,Q.50r Q.6,Q. 70r Q. 8.

2) Neat diagram must be drawn wherever necessary.

3) Figurestotherightindicate full marks.

4) Assume suitable data jf necessary.

Q1) @ Discussthe function of IODIR, IOSET, IOCLR registers. [9]
b) Discuss Embedded firmware design approaches. [9]
OR

Q2) & What doyou mean by crosscomplier. List the files generated after cross
compilation. [9]

b) Write C program to switch on & off LED connected to LPC2148. [9]

Q3) @ Discussthe basic functions of Real Time kernel. [9]
b) What do you mean by term ‘Process' . Explain it’s structure. [9]
OR

Q4) & Whatismultiprocessing and multitasking? Explain Typesof Multitasking
[9]

b) Discuss the factors to be considered to select the RTOS. [9]

P.T.O.



Q35) 8

b)

Q6) &)

b)

Q7) &

b)

Q8) g

b)

ExplaintheLinux Kernel Architecture. [9]
Explain Embedded Linux hardware and software components. [8]
OR

What is an embedded Linux? What are the advantages of it? State the

examples of ES. [8]
Draw and explain Embedded Linux System architecture. [9]
What are the challengesin security of an Embedded System? [7]

Explain the counter measures to be used for prevention of attacks on

Embedded System. [10]
OR
What are the effects of an attack on Embedded System? [7]
Explain the different security threads of ES. [10]
THETHET
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[6583]-60
T.E. (Artificial Intelligence and Data Science)/

Computer Science and Engineering (Data Science)

PATTERN RECOGNITION

(2019 Pattern) (Semester - V) (317522 B) (310645D) (Elective -I)

Time: 2%2Hours] [Max. Marks: 70
I nstructions to the candidates :

1)
2)
3)
4)

Ql) g
b)

Q2) g
b)

Q3) 8
b)

Attempt Q.1 or Q.2,Q.30r Q.4,Q.50r Q.6,Q. 7or Q. 8.
Figuresto theright indicate full marks.

Neat diagram must be drawn wherever necessary.
Assume suitable data jf necessary.

Give an Abstract view of parsing problem? [6]
Explain e ementsof formal grammars? [6]

Describe any two examples of String Generation as Pattern Description?

[6]
OR

Describe the Grammar Based Approach and itsApplication in detail. [ 6]

Clarify the Chomsky Normal form with suitable example? [6]

Give examples of string generation as pattern description. [6]

Compare between Top down Parsing and Bottom up Parsing. [6]

Describe Cliquefinding a gorithm with suitable example [6]

Explainthe Design and Selection of Similarity Measures [9]
OR

P.T.O.



Q4) &)

b)

Q3) 8
b)

Q6) &)

b)

Q7) 8
b)

Q8) g

b)

Describe Canonical definitefinite state grammar (CDFSG) with suitable

example? [6]
Compare Homomorphism and Isomorphism? [6]
Draw and explain Problem formulationin Learning Grammars [9]
Neural Pattern Associates and Matrix Approaches. Explain? [6]

Describe Neural Networks as a Black Box Approach? Explain [6]

Explain Neural Network Structuresfor Pattern Recognition Applications
[6]
OR

What are the different reasons to adopt a Neural Computational
Architecture? [6]

Describe with neat diagram Artificial Neuron Activation and output
characteristics? [6]

Explain CAM & other Neural Memory Structure? [6]
Explain the structure of aMultiple Layer Feed forward Network?  [6]
Explain Unsupervised Learningin NeurPR. [6]

Describe how the character classification isdonewith pattern Associator?

[5]
OR

Draw & Explain Summary of the Back Propagation |earning Procedure?
[6]

Write a short note on: [6]

) TheDetaRule

i)  TheGeneralized DeltaRule

Draw & explain how to train the feed forward network using Generalized
deltaRule? [9]

THINY
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[6583]-61
T.E. (Electrical)
POWER SYSTEM - ||
(2019 Pattern) (Semester - V1) (303148)
Time: 2%2Hours] [Max. Marks: 70
Instructions to the candidates :
1) Solve Qlor Q2, Q3 or Q4, Q5 or Q6 and Q7or Q8.
2) Use of calculator is allowed.
3) Assume suitable data if necessary.
Q1) @ 1) Theloadimpedanceis(20+30) Ohm. If the base power is100MVA
and voltage base 11kV. What isthe per unit load impedance. [2]
i)  Theper unitimpedance of al00M VA, 220kV/132kV transformer is
(0.1 + 0.2) Pu referred to primary. What is the per unit impedance
referred to secondary? [2]
i)  The per unit reactance of a50MVA, 10kV alternator is10%. What is
the per unit reactance of the alternator on 100MVA, 20kV Base. [2]
Iv) A transmission has resistance and reactance of 0.1 Ohm/km and
0.5 Ohm/km respectively. The length of lineis 100km. What isthe
per unit impedance of the line to the base of 100MVA, 20kV. [2]
b) Givethedetailsclassification of buseswith known and unknown variables.
Also explain the significance of each type of bus. [8]
OR
Q2) @ Theparametersof four bussystemisgiveninfollowing table. Determine
the Y bus matrix of the system. [8]
Bus (From-To) | Reactance (Z) pu | Shunt admittance (B) (pu)
1-2 j0.5 j0.4
2-3 j0.1 j1
34 j0.2 jl.2
1-3 ]0.25 j0.8

PT.O.



b) What do you mean by per units system in power system? How the per
unit values are calculated in power system? What are the advantages and
disadvantages of per unit system? [8]

Q3) Let all phasesof an alternator isshort circuited at itsterminal :
a Draw thewaveform of fault current showing sub transient, transient and

steady state period. [3]
b) From above diagram comment on time period sub transient, transient
and steady state period. [3]
c) Drawthereactancediagramandwriteitsformulafor subtransient, transient
and steady state period. [6]

d) If thedamper winding reactanceisj0.1 pu, field winding reactanceisj0.2
pu, armature reactanceisj0.3pu and |eakage reactanceisj0.5pu. Calculate

sub- transient, transient and steady state reactance. [3]
e Judtify that thefault current under sub transient period ismorethat transient
and steady state period. [3]

OR

Q4) @ What isthe use of current limiting reactor? What are its types based on
location and based on construction? Explain any one type with diagram

meritsand de-merits. [8]
b) Infollowing system, thethree phasefaultisoccurred at point Finfollowing:
[10]
Generator Transformer
150MVA 10kV/100kV
10kV 200MVA
Xd" =10% X =5%

' Line Z=j0.5 Ohm/km F
i | Length=100km 7:[_

—

1)  Draw per unitimpedance diagram with generator rating asabase [3]

i) Find the per unit impedance upto fault point [2]
i) Fault MVA supplied by generator [1]
Iv) FaultcurrentinkA [2]
v)  Generator terminal voltage under fault. [2]

[6583]-61 2



Q5) @ Derivetheequation of fault current in case of LG fault. [9]
b) Inathreephase circuit the phase voltages and currents are given as
V_=100£0°V,V, =90£-120° V, V_= 110£120°V
| =10£-30° A, I, =92-150° A, V_ = 11290° A
Caculate:
1)  Symmetrical component voltage of phase a [3]
i)  Symmetrical component current of phase a [3]
i)  Complex power using symmetrical components [3]
OR
Q6) @ Draw the zero sequence impedance diagram for following connections
of transformer
) DdtaStar [3]
ii) Delta-Star with solid ground [3]
i)  Delta-star with neutral impedance [3]
b) A single line to ground fault is occurred at a star connected 100MVA,
11kV alternator terminal. The sequence impedance of the alternator are
X, =]0.2 pu, X, =j0.1 pu and x, = j0.05 pu. Caculate
)  FaultcurrentinkA if neutral issolidly grounded. [4]
i)  Fault currentinkA if neutral isgrounded with jO.2 reactance. [5]
Q7) @ Drawthesinglelinediagram of aHVDC system showing all components
with proper labels. Explain the working of following components.  [9]
1)  Smoothing reactor
i) ACsdeHPfilter
i)  Converter transformer
b) Explain the control characteristic of HVDC system with proper
characteristic diagram. [9]
OR
Q8) Write short note on any three of thefollowing in details: [18]
a Monopolar HYDC
b) Back to back HVDC
c) Multi termina HVDC
d) HVDClineinMaharashtra

F6d836
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[6583]-62
T.E. (Electrical)

COMPUTER AIDED DESIGN OF ELECTRICAL

MACHINES
(2019 Pattern) (Semester - V1) (303149)

Time: 2%2Hours] [Max. Marks: 70
I nstructions to the candidates:

1)
2)
3)
4)
5)

Q1) &)

b)

c)

Q2) &

b)

Q3) 8

b)

Solve Q.1 0or Q.2, Q.30r Q.4,Q.50r Q.6, Q.7 or Q.8.
Neat diagrams must be drawn wherever necessary.
Figures to the right side indicate full marks.
Assume suitable data if necessary.

Use of Calculator is allowed.

Explain mechanical axial force developed under short circuit condition

in atransformer and the measures to overcome them. [8]

Explain the procedure to estimate the no load current of three phase

transformer. [4]

Draw and Explain generalized flow chart of design of transformer.  [5]
OR

A 500kVA, 11000/440V, delta/star transformer hasthefollowing details:
HV turns = 1600, L ength of mean turn = 93 cm, Length of coil =52 cm,
short circuit current = 20 x rated current . Find radial force in tonnes on
the HV winding under short circuit conditions. [8]

Derivethe equation for magnetizing current in terms of magnetizing Volt-
Amps. [9]
Explain thefactorsonwhichtheradia force devel oped in thetransformer
depends. [4]

Discussthevariousfactorsto be considered for sel ection specific electric
loading (ac) for the design of three phase induction motors. [9]

Derive the output equation of three phase AC machines, from the same
equation, derive kVA input equation in terms of mechanical power output
of three phase induction motor. [9]

OR

PT.O.



Q4) &)

b)

Q5) 8

b)

Q6) &)

b)

Q7) &

b)

Q8) g

b)

[6583]-62

Explain themain dimensionsof three phaseinduction motors. Also explain
the factors on which the main dimensions or size of the ac machines

depends. [9]
List the advantages of squirrel cage motor as compared to dlip ring
induction motor. [9]

Estimate the main dimensionsfor 3 phase, 50 Hz, 10 kW, 400V, 4 pole,
squirrel cage induction motor. Assume full load efficiency of 0.85, full
load power factor of 0.86 and winding factor 0.955. The specific magnetic
loading is 0.4 wb/m? and the specific electric loading = 22000 A/m,
stacking factor = 0.9. Take rotor peripheral speed as 20 m/s at

synchronous speed. [9]

Explain the points to be considered while selecting the stator slots of

three phase induction motor. [9]
OR

A 11 kW, 3-phase, 6 pole, 50 Hz, 220V, star connected induction motor
has 54 stator slots, each containing 9 conductors. Calculate the values
of bar and end ring currents. The numbers of rotor bars is 64. The
machine has an efficiency of 0.86 and power factor of 0.85. The stator
mmf may be assumed 80 % of stator mmf. Also find bar and end-ring
sections if the current density is5 A/mm2, [9]

Explain the effect of length of air-gap on the overload capacity of three
phase induction motor. [9]

Explain the procedure to find out mmf required for air gap , stator teeth,
stator core, rotor teeth , rotor core of three phase induction motor. [8]

Draw and explain the effect of saturation in Induction Motor. [9]
OR

State and explain with neat sketches different types of leakage fluxesin
an induction motor and estimate slot |eakage reactance in an induction
motor. [8]

Draw and Explain generalized flow chart of design of Induction Motor.[9]

L X X B X 4

L)
L)
L)
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T.E. (Electrical)
CONTROL SYSTEM ENGINEERING
(2019 Pattern) (Semester - V1) (303150)
Time: 2%2Hoursg| [Max. Marks: 70

I nstructions to the candidates:

1)
2)
3)
4)

Q1) a)

b)

Q2) a)

b)

Q3) a)
b)

Q4) a)
b)

Answer Q.1 or Q.2,Q.30or Q.4,Q.50r Q.6, Q.7 or Q.8.
Use of non programmable calculator is allowed.
Figuresto the right indicate full marks.

Assume suitable data if necessary.

Define stability, conditions for stability. Explain Routh criterion for

stability. [8]
For a unity feedback system given sketch the root locus. Find breakaway
point, Kmarginal, frequency of sustained oscillations. [9]
K(s+6)
G(s) =
)= 1251 65713)
OR

Using Routh’s Hurwitz Criterion for stability determine range of values
of K for the system to be stable. Determine frequency of sustained

oscillations from that. [9]
K

G(s)= _

)= Serdsrsen - HO =1
Explain any 4 rules of root locus. [8]
Explain co relation between frequency domain and time domain.  [§]
Explain polar plot. Draw polar plot for system with open loop transfer
function as [9]

20

G)=—F"—

8= 5 26+3)

OR

State and explain Nyquist Stability Criterion. [8]
Draw the Nyquist plot of the given system G(S)H(S)=5/[S(S+2)(5+4)]
and comment on stability. [9]

PT.O.



Q5) a)

b)

Q6) a)

b)

Q7) a)

b)

Q8) a)

b)

Draw magnitude and angle plot for following factors [6]
) 1w
i) 1/(I+HwT)

12(s+5)
S(s+1)(s+3)

Find GM, PM, gain cross over frequency, phase cross over frequency.
Comment on stability of system.

OR

Sketch bode plot for system given by G(s)H(s) = [12]

Find the Stability the following system by sketching the Bode plot. [12]

40(s+2)
S(s+4)

State and explain GM, PM and how to determine stability fromit. [6]

G(s)=

Explain PID controller with its characteristics and its effect on system

performance. [9]

Explain lag and lead network with their transfer function. [9]
OR

Using Ziegler Nichols method design a PID controller for system with

unity feedback and G(s)= ﬁ . [9]

Derive transfer function of DC servo motor. [9]

Tr 1x 13
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[6583]-64
T.E (Electrical)
CyberneticsEngineering
(2019 Pattern) (Semester-V1) (303151C) (Elective-11)

Time: 2%2Hours] [Max. Marks: 70
I nstructions to the candidates::

1) AnswerQ.lorQ.2,Q.30rQ4,Q.50rQ.6,Q.70rQ.8.
2) Figurestotheright sideindicate full marks.
3) Assume suitable data wherever necessary.

Q1) @ Clearly explainthelinearization processwith examples. [8]

b) WriteanoteontheNonlinear Control System. What aretheir properties?

[9]
OR

Q2) @ Describethemulti-input multi-output control systemindetail with aproper
block diagram. [8]

b) Defineand explainthe performanceindex used in the self-adaptive control
system. [9]

Q3) @ Whatismathematical modelling? Derive mathematical model of second
order system. [8]

b) Obtainthe mathematical model of asimple pendulum system [9]

OR

P.T.O.



Q4) @ Obtainthe mathematical model of Electrical system passive elements.[9]

b) Describe the mathematical modeling of the fluid storage system with
example and block diagram [8]

Q5) @ Provide adetailed explanation of the design of an embedded computer
system. Also, write advantages and disadvantages. [9]

b) Describeindetall theworking of communicationinterfacedevices. [9]

OR
Q6) @ Explain the basic structure of an embedded computer system. [9]
b) Explainthe computer architecture with ablock diagram. [9]
Q7) @ Describevarioustypes of optimization techniques [9]
b) What isParticle Swarm Optimization? Explainin detail [9]

OR
Q8) @ Explainin Smulated Annealing method used for optimization [9]
b) ExplaintheAnt Colony Algorithmin detail [9]

THTEY
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[6583]-65

T.E. (Electrical)

|oT and ItsApplicationsin Electrical Engineering (Elective-11)

(2019 Pattern) (Semester - VI) (303151A)

Time: 2%2Hours] [Max. Marks: 70
Instructionsto the candidates :

Ql) g

b)

Q2) &)

b)

Q3) &)

b)

1) AnswerQ.lorQ.2,Q30rQ.4,Q.50rQ.6,Q.70rQ.8.
2) Figuresto theright indicates full marks.

A switch is connected to digital pin 5 and aLED is connected to digital
pin 13 of Arduino UNO board. Writeaprogramin Cto glow the LED 10
times when the switch is closed. [9]

Explainwith syntax and exampl e, following control statementsin Python.

[9]
1) if-else ii) whileloop iii) forloop 1iv) nestedif-else

OR

Explainwith syntax and example, following functionsfromArduino IDE.

[9]
1) pinMode() ii) digitalWrite() iii) analogWrite() iv) analogRead()

Write a program in Python to accept lower and upper limit of arange of
numbers from user and print all the even numbersin that range. [9]

Explainindetail LM 35 sensor. Also, with aneat diagram, show interfacing

of LM35 sensor with NodeM CU. [9]
Write a short note on Ultrasonic sensors. [8]
OR

P.T.O.



Q4) &)

b)

Q35) 8
b)

Q6) a)
b)
Q7) 8
b)

Q8) a)
b)

Write aprogram to read datafrom DHT 11 sensor and display it on serial
monitor using Arduino IDE. Sensor is connected to D4 pin of Node
MCU. [9]

Explain with aneat diagram, interfacing of stepper motor with NodeM CU
[8]

Write a short note on Wi-Fi communication technology. [9]

Write a short note on MQTT communication technol ogy. [9]
OR

Write a short note on Bluetooth communication technology. [9]

Write a short note on Zigbee communication technol ogy. [9]

Explain the steps in sending the sensor data to cloud platform. [9]

What ismeant by Data Visualization ? Explain in short, any 4 techniques

of datavisualization. [8]
OR

Write a short note on ThingSpeak cloud platform. [9]

What isAPI in l1oT Cloud ? Explain in short, its 4 types. [8]

THETHET
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[6583]-64
T.E (Electrical)
CyberneticsEngineering
(2019 Pattern) (Semester-V1) (303151C) (Elective-11)

Time: 2%2Hours] [Max. Marks: 70
I nstructions to the candidates::

1) AnswerQ.lorQ.2,Q.30rQ4,Q.50rQ.6,Q.70rQ.8.
2) Figurestotheright sideindicate full marks.
3) Assume suitable data wherever necessary.

Q1) @ Clearly explainthelinearization processwith examples. [8]

b) WriteanoteontheNonlinear Control System. What aretheir properties?

[9]
OR

Q2) @ Describethemulti-input multi-output control systemindetail with aproper
block diagram. [8]

b) Defineand explainthe performanceindex used in the self-adaptive control
system. [9]

Q3) @ Whatismathematical modelling? Derive mathematical model of second
order system. [8]

b) Obtainthe mathematical model of asimple pendulum system [9]

OR

P.T.O.



Q4) @ Obtainthe mathematical model of Electrical system passive elements.[9]

b) Describe the mathematical modeling of the fluid storage system with
example and block diagram [8]

Q5) @ Provide adetailed explanation of the design of an embedded computer
system. Also, write advantages and disadvantages. [9]

b) Describeindetall theworking of communicationinterfacedevices. [9]

OR
Q6) @ Explain the basic structure of an embedded computer system. [9]
b) Explainthe computer architecture with ablock diagram. [9]
Q7) @ Describevarioustypes of optimization techniques [9]
b) What isParticle Swarm Optimization? Explainin detail [9]

OR
Q8) @ Explainin Smulated Annealing method used for optimization [9]
b) ExplaintheAnt Colony Algorithmin detail [9]

THTEY
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[6583]-66
T.E. (Electrical)
ELECTRICMOBILITY

(2019 Pattern) (Semester - V1) (Elective - 11) (303151B)

Time: 2%2Hours] [Max. Marks: 70
| nstructions to the candidates:

1)
2)
3)
4)
5)

Ql) &
b)

Q2) 8
b)

Q3) a

b)

Q4) &)
b)

Solve Q1 or Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8.
Neat diagrams must be drawn wherever necessary.
Figures to the right indicates full marks.

Use of Calculator is allowed.

Assume Suitable data if necessary.

Explain Constant current charging a gorithm used in battery charging.[9]

Explainindetail the cell balancing methods. [8]
OR

Draw block diagram of Battery Management System and explainit. [9]

List the methods of SOC estimation and explain any two in detail. [8]

Draw schematic diagram of seriesHEV drivetrain and explainitsworking.

[9]
Explain with the help of block diagram the Control Strategies parallel

Hybrid Electric Drive. [9]
OR

Explainin detail the Brake System of EVsand HEV's. [9]

Write noteson : [9]

i)  Energy Consumptionin Braking.
i)  Regenerativebraking.

PT.O.



Q5) 3
b)

Q6) a
b)

Q7) a
b)

Q8) &)

b)

[6583]-66

Explain: Sizing of motors and Charging Levels- 01,02 and 03.

Write notes on following charging Standards:
) SAEJNT772,
ii) IEC60309,

OR
Explain PMSM drive with advantages and disadvantages.
Writenotes:
i)  ElectricVehicle Supply Equipment (EV SE).
i) Bharat DC 001, Bharat AC 001.

Explainin brief role of aggregator for V2G.
Explain the concept and structure of Vehicleto Vehicle.
OR

[9]
[8]

[9]
[8]

[9]
[9]

Explain the concept of V2H with demand response and case study of

V2H.
Explainindetall V2G infrastructureinthe smart grid.

ofo ofo ofo

[9]
[9]
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[6583]-67
T.E. (Electrical)
ENERGY MANAGEMENT

(2019 Pattern) (Semester - V1) (303151D) (Elective - I1)

Time: 2%2Hours] [Max. Marks: 70
I nstructions to the candidates:

1)
2)
3)
4)
5)

Q1) &)
b)

Q2) g

b)
Q3) 8

b)

Solve Q.1or Q.2,Q.30r Q.4,Q.50r Q.6,Q.70r Q.8

Neat diagrams must be drawn whenever necessary.

Figures to the right indicate full marks.

Assume suitable data if necessary.

Use of lagorithm tables slide rule, mollier charts, electronic pocket calculator
and steam tables is allowed.

What are the advantages and Disadvantages of Supply Side Management?
[9]

With suitable examples discuss tools under demand side management

avenues under supply side management. [9]
OR

What are the benefits of load curve manipulations? What are the benefits

of the same? Explain with examplesload curve manipulation. [9]

What arelimitations of demand side management? [9]

What isclustering techniquesin dataanaysis? How these can be achieved
givesuitable example? [8]

In a company data of energy consumption and production is collected.
Useleast square method to obtain alinear fit straight line satisfying data
set given. [9]
Month Production Energy use Toe/month
Tonnes/month (X) (Y)

1 380 340

2 440 340

3 460 380

4 520 380

5 320 300

6 520 400

7 320 280

8 620 424

9 600 420

PT.O.



OR

Q4) @ Discussthe stepsin detailed energy audit. [9]
b) Explain Sankey diagram with suitable examples. [8]
Q5) @ The energy manager of company wants to replace 200 HP induction
motor with energy efficient motor for energy saving. On the basis on
following data calculate payback period for replacement of old motor
with energy efficient motor. Take cost of electricity is Rs 7/kwh. The
demand charges Rs. 450/k VA per month. [9]
Description Old motor | Energy Efficiency Motors
Rating of machine 200HP 200HP
Operating hours per annum 6500 6500
Efficiency near full load 89% 94%
Power factor near full load 0.851ag 0.91ag
Capital cost -- Rs. 77,5000/-
Scrap value Rs. 10,0000/- -
b) Discuss energy audit case study for paper and pulp industry. [9]
OR
Q6) @ Calculate net present value for an investment of Rs.500000 for retrofit.
The energy savings realised for five years are Rs.100000, Rs.125000,
Rs.150000, Rs.200000 and Rs.250000/- With discounting factor is 10%
judge the economic feasibility of the project. [9]
b) Explain with suitable example break even analysis. How it is different
from others? [9]
Q7) @ Discuss Energy saving optionsin lighting systems. [9]
b) Energy saving opportunitiesin boiler and auxiliaries. [8]
OR
Q8) @ How fans, blowers and compressors are classified? Enlist energy
conservation measures in fans. [9]
b) Explain the method for adequacy assessment for illumination system.
What inferences can be drawn after assessment? [8]
o308 630 0%
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[6583]-68
T.E. (Electrical Engineering)

[Total No. of Pages : 2

INDUSTRIAL AND TECHNOLOGY MANAGEMENT

Time: 2%2Hours]

(2019 Pattern) (Semester - V) (303141)

I nstructions to the candidates:

1)
2)
3)
4)
5)

Solve Q.1or Q.2,Q.30r Q.4,Q.50r Q.6,Q.70r Q.8
Neat diagrams must be drawn wherever necessary.
Figures to the right indicate full marks.

Assume suitable additional data, if necessary.

Use of non-programmable calculator is allowed.

What is patents? What do you understand from the patent?
Write a short note on
)  Patent format
i) Patent structure
Write a short note on
)  Recruitment
i) Selection
OR
What isthe importance of Human Resource Management?
Explain copy rights and trademark.
Explain scope and performance management of HRM.

What is5S? Explain.

Explain 1SO9001 : 2000 Quality Management system standard.

Definequality. Explaintypesof quality.
OR
What isQuality circles? Explain.
Explain Quality of Designin detail.
Explain Basic Software used for inventory management
i) Oracd
i)  Netsuite

[Max. Marks: 70

[4]
[6]

[8]

[4]
[6]
[8]

[3]
[6]
[8]

[3]
[6]

[8]

PT.O.



Q3) 8
b)

Q6) g

b)

Q7) &

b)

Q8) &)
b)

[6583]-68

What ismarketing strategy?
Explain Different methods of calculation of depreciation.
Discuss type of taxesin detall.
OR
What is product life cycle?
Write a short note on
)  Market planning
i)  Market research.

Discuss different types of costs.

What are the stages of group dynamics?

Explain Importance and Limitations of rational decision making.

Expalin Taylor'smotivation theory.
OR
What are the qualities of good |eader?
Discuss Democratic and Laissez-faire Leadership.
Explain Adam's Equity theory.
%y o0 o,

0‘0 0‘0 0‘0

[4]
[6]
[8]

[4]
[6]

[8]

[3]
[6]
[8]

[3]
[6]
[8]
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[6583]-69
T.E. Electrical Engineering
Power Electronics
(2019 Pattern) (Semester - V) (303142)
Time: 2%2Hours] [Max. Marks: 70
I nstructions to the candidates:
1) SolveQ.lorQ.2,Q.30rQ.4,Q.50rQ.6,Q.70rQ.8.
2) Figurestotheright sideindicate full marks.
3) Neat diagrams must be drawn wherever necessary.
4) Assume suitable additional data, jf necessary.
5) Useof non-programmable calculator is allowed.
Q1) & Draw andexplain Singlephasesemi converter feeding R load with output
voltage and current wave forms. Also derive output average and rms
voltage equation. [9]
b) Explainworking of asingle phasehalf controlled bridge converter without
freewheeling diodefeeding RL |oad with neat circuit diagram and output
voltage and current waveform. [9]
OR
Q2) @ A fully controlled single phase bridge rectifier is supplied from a50 Hz,
230/100V transformer. Therectifier supplying ahighly inductive load of
15 Q) resistor. For afiring angle of 60°, determine the rectified voltage,
therectified current: [4]
b) Explain how single phase full converter can operate as rectification and
inversion mode with the help of output voltage waveforms with proper
firingangle. [6]
c) Describeworking of circulating current type single phase dual converter

with waveforms. [8]

P.T.O.



Q3) 8

b)

Q4) 8

b)

Q3) 8
b)

Q6) a)
b)

Compare Three phase Semi converter and Three phase fully controlled
convertersbased on Number of SCRs, Quadrant of Operation, and Modes
of Operation. [3]

Explain working of two stage AC Voltage regulator with RL Load. Draw
output voltage waveforms. [6]

Draw and explain working of Three phase semi controlled converter
connected to R Load with neat circuit diagram and waveformsfor firing
angle o= 30° and a=0° [8]

OR

Draw single phase AC Voltage regulator with R Load and output voltage
waveforms. [3]

Draw and explain 3¢ full converter with freewheeling diodefor RL load.
Draw output voltage and current waveforms for o.=30° and o= 0°.[§]

A Three phase full converter operating from three phase, star connected,
415V, 50 . Hz supply with resistiveload. Determine average output voltage
for continuous. modeat o =65.77° and discontinuousmode at o =126.12°.

[6]
Compare VS| & CSI (4 Points) [4]

Explain working of single-phase full bridge voltage source Inverter
connected to RL load with neat circuit diagram. Draw output voltage and
current waveforms. [6]

Explain sinusoidal pulse width modulation used in inverters. Show four

pulses per half cycle of O/P voltage. [8]
OR
What is mean by Load Commutated CSl. [4]

Explain working of single-phase current sourceinverter with neat circuit
diagram. Draw output voltage and current waveforms [6]

What isthe need of controlling o/p voltage of aninverter? Explain briefly
and compare various methods employed for the control of o/p voltagein
inverter. [8]

[6583]-69 2



Q7) &

b)

Q8) &)

b)

With the help of neat circuit diagram, six steps of output voltage
waveforms, explain the operation of 180° conduction mode 3¢ voltage
source inverter for resistive load. [10]

Draw circuit diagram of threelevel flying capacitor converter and explain
its principle and working of operation [7]

OR

What isnecessity of using Multilevel Inverters? Draw circuit diagram of
H bridge multilevel Inverter. . [9]

Compare multi-pulseand multilevel inverters. [6]

Draw aneat diagram and explain working of cascaded multilevel converter.

[6]

THINY
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[6583]-70
T.E. (Electrical Engineering)
ELECTRICAL MACHINES-11
(2019 Pattern) (Semester - V) (303143)

Time: 2%2Hours] [Max. Marks: 70
| nstructions to the candidates:

1)
2)
3)
4)
5)

Ql) &
b)

c)

Q2) 3

b)

Solve Q.1 or Q.2, Q.3 0or Q.4, Q.50r Q.6 and Q.7 or Q.8.
Neat diagrams must be drawn wherever necessary.
Figures to the right side indicate full marks.

Use of Calculator is allowed.

Assume suitable if necessary.

Draw the schematic diagram of 3-ph synchronous motor & label it. [4]
Why 3-ph, synchronous mator isnot sef-garting?explanwithdiagrams. [6]

A 3-phase, 3300 V, 50Hz, delta connected synchronous motor has
synchronous reactance Xs = 18 Q/phase and negligible resistance. It
draws 600 kW whileworking at pf = 0.8 leading. Calculate the excitation
emf & power angle. [8]

OR

State the methods of starting 3-ph synchronous motor. Which method
makes motor self-starting? [4]

Sketch & explain the "V" curves for the synchronous motor for  [6]
i)  Fullload

i) Halfload and

i) No load condition.

A 2300-V, 3-phase star connected synchronous motor has a resistance
of 0.3 ohm per phase and a synchronous reactance of 3.3 ohm per
phase. The motor is operating at 0.8 power factor lagging with aline
current of 180 amp. Determine the value of em.f. generated per phase
and the angle of retardation. [8]

PT.O.



Q3) 3
b)

Q4) &)

Q5) 3

b)

Q6) &)

b)

Q7) a
b)

c)

[6583]-70

What is energy efficient three phase induction motor? [3]

Sketch the schematic Construction diagram of Brushless D.C. motor &
explainitsworking. [6]

Explain the Construction, principle of working of superconducting
aternator. [8]

OR

State the various methods of speed control of 3-ph induction motor on
stator and rotor side. [3]

Compare 3-phase synchronous motor with 3-phase induction motor.[ 6]

Draw the neat construction diagram and explain theworking of variable
reluctance stepper motor. Show the truth table. How to reverse the
direction of rotation. [8]

What are the modifications necessary in construction of dc series
motor to operate it on ac supply? [4]

Draw the approximate phasor diagram of AC seriesmotor & explain.[6]

A universal seriesmotor when operating on 240 Volt D.C. supply, draws
10 amp and runs at 1400 r.p.m. Find the new speed and power factor,
when connected to 240V, 25 Hz a.c. supply the motor current & voltage
remaining the samefor both the conditions. Themotor hastotal resistance
of 3 Q and inductance of 0.1 H. [8]

OR

Draw the torque - armature current characteristics of AC and DC series
motor on common X & Y-axis & comment on armature current &
torque. [4]
Explaninductively compensated A C seriesmotor, with suitablediagram.[6]
What do you mean by universal motor? Draw its speed vs torque
characteristicson A C and D C operation. State applications of universal
motor. [8]

How to make 1-ph induction motor self-starting? [3]
Compare single phaseinduction motor with 3 phaseinduction motor.[ 6]

Sketch the torque-dlip characteristics of 1-ph Induction motor based on

double field revolving theory. Prove, how the 1-ph induction motor is

not self-starting by mathematically & graphically. [8]
OR

2



Q8) &)

b)

[6583]-70

How to reverse the direction of rotation of a single phase induction
motor? Show by circuit diagrams. [3]

500W, 240V, 50 Hz, single phase, capacitor start induction motor has
following constantsMainwinding: Zm=4.5+j2.7 Q & Auxiliary winding:
Za=7.5+)2.5Q. Determinevaueof starting Capacitor which will develop
maximum starting torque. . [6]

Draw the circuit diagram, observation table and write the procedure to
conduct open circuit & Blocked rotor test on capacitor start single
phaseinduction motor. Write the formul ae used to find equivalent circuit
parameters. [8]

ofo ofo ofo
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[6583]-71
T.E. (Electrical Engineering)

ELECTRICAL INSTALLATION DESIGN AND

CONDITION BASED MAINTENANCE
(2019 Pattern) (Semester - V) (303144)

Time: 2%2Hours] [Max. Marks: 70
I nstructions to the candidates :

D
2)
3)
4)
5

Ql) &
b)

Q2) g

b)

Q3) g
b)

Solve Q1 or Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8.
Figuresto the right indicate full mark.

Neat diagrams must be drawn wherever necessary.
Assume suitable additional data, if necessary.
Use of non-programmable calculator is allowed.

Explain theroleof thermography in electrical field. [4]

State different mai ntenance strategies and explain any one. [6]

Explain planned and preventati ve mai ntenance of transforme. [8]
OR

Explain the process of condition monitoring of Transformer bushings.
[4]

Write a short note on : [6]

I)  Polarization Index

i)  Dielectric Absorption Ratio.

How transformer oil gets contaminated? With suitable diagram explain

the reconditioning process of transformer oil. [8]

Write a short note on Price Catalogue. [3]

Explain the purpose of Estimating and Costing. [6]

Explain how to calculate labor ratesfor internal wiring. [8]
OR

PT.O.



Q4) &)
b)

Q5) 8

b)

Q6) a)
b)

Write a short note on Quotation. [3]
State and explain essential elementsof estimating and costing. [6]
What isTender? State & explain Guidelinesfor inviting tenders. [8]

Write a short note on Current carrying Capacity for conductor size
calculations. [4]

Writedown all rulesfor residential wiring work. [6]

Explain the procedure of installation of underground LT serviceline. [8]
OR

Write a short note on Voltage Drop for conductor size calculations. [4]

Explain variousresidentia wiring methodswith diagrams. [6]

A single room house receives supply voltage of 200 V. Length of wire
from switch fuse unit to the working point is 33 meters. The current
requirement isonly 5Ampere. Referring standard tablefind suitable size

of conductor so that voltage drop iswithin the limit. [8]
Size of conductor 2Cables D.C. or 3 or 4 cables of 4 cablesD.C
Single-phase A.C. balanced 3-phase
Norma | Number | Current |  Approx. Current Approx. | Current | Approx.
area and ratingin | lengthof run| ratingin | Lengthof | ratingIn | length of
sq. diameter | amperes| forvolt- | Ampere | runforl |Amperes| runforl
mm. | of wirein dropin voltdropin volt drop
mm. Metres meters in metres
15 1/1.40 10 2.3 9 29 9 25
25 1/1.80 15 25 12 3.6 n 34
4.0 12.24 20 2.9 17 39 15 4.1
6.0 1/2.80 27 34 24 4.3 21 43
10.0 1/3.55 A 4.3 31 5.4 27 5.4
16.0 7/11.70 43 54 338 7.0 35 6.8
25.0 712.24 59 6.8 54 85 48 85
35.0 7/2.50 69 7.2 62 9.3 55 9.0
50.0 7/13.0 91 7.9 82 10.1 69 10.0
19/1.80
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Q7) @ Listoutthemethodsfor administering artificial respiration. [3]
b) Explainwith neat diagram Insulation resistance test between installation

and earth. [6]
c) Write ashort note on CAT Ratings and CAT rated instruments, [8]
OR
Q8) @ List out contents of First Aid Box. [3]
b) Whatistheuseof Guard Terminal in IR test? Explainin detail. [6]

c) Classify Hazardous area and explain how they can be prevented.  [8]

e
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[6583]-72
T.E. (Electrical Engineering)
ADVANCED MICROCONTROLLER AND EMBEDDED SYSTEMS
(2019 Pattern) (Semester - V) (303145 A) (Elective -1)

Time: 2%2Hours] [Max. Marks: 70
I nstructions to the candidates::

1) SolveQ.lorQ.2,Q.30rQ.4,Q.50rQ.6,Q.70rQ.8.
2) Figuresto theright indicate full marks.

3) Neat diagrams must be drawn wherever necessary.
4) Assume suitable additional data, if necessary.

5) Useof non-programmable calculator is allowed.

Q1) @ Listthestep for compare mode programming of CCP module of PIC18.
[4]

b) Draw and explain bitwise CCP 1CON register. [6]
c) WriteaC program to create 2KHz PWM frequency with 75% duty cycle
on CCPL1 pin. Assume XTAL=10Mhz. [8]

OR

Q2) @ How timer isselected for compare and capture mode of CCP module of
PIC18 [4]

b) Explainhow time period and duty cycleisset for generation of awaveform
using PWM mode of CCP module. [6]

c) Assumeapulseisbeingfedtothe CCPL pin. Using Capture mode, write
a C language program to measure the period of the pulse and puts the

result on PORTB and PORTD. [8]
Q3) @ What are the sources of interrupts. [3]
b) Explaininterrupt structure of PIC 18 with neat diagram. [6]

c) WriteaC programtotogglean LED connected to pin RB7 on occurrence
of aninterrupt INTO. [8]

P.T.O.



Q4) 8
b)

Q35) 8
b)

Q6) 8
b)

Q7) 8
b)

Q8) &)

b)

OR

How enabling and disabling hardwareinterrupt INTO. [3]
What the steps in executing an interrupt. [6]
Write a C program to generate square wave on pin RBO using timerO
interrupt. [8]
Which bits are used to set the conversion time of ADC [4]
State the function of following [6]

i) ADFM ii) GO/DONE iii) ADIF
Writea C program to get datafrom Channel 0 (ANO) using ADC interrupt

and displays the result on PORTC and PORTD. [8]
OR
State the features of ADC of PIC18F458 [4]
State the Sensors used for temperature measurement. Draw flow chart
for temperature measurement using ADC of PIC 18. [6]
Draw interfacing diagram of LCD with PIC18. Write a C program to
initialisethe LCD. [8]
List stepsfor programming PIC18 to receive data serially [3]

Write a program for PIC18 to transfer the letter ‘' T" seridly at the baud
rate of 9600, continuously. Assume XTAL=10MHz. [6]

Draw and explain Serial communication USART transmit block diagram

[8]
OR

With Fosc=10 MHz and BRGH=0, find the SPBRG value for 4800 baud
rate. [3]

Write a program for PIC18 to receive data serially at the baud rate of
9600, continuously and put result on PORTB. Assume X TAL=10MHz.

[6]
What are the steps for SPI read and write protocol for single byte. [8]

THINY
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[6583]-73
T.E. (Electrical)
DIGITAL SIGNAL PROCESSING
(2019 Pattern) (Semester - V) (303145B) (Elective - 1)

Time: 2%2Hours] [Max. Marks: 70
I nstructions to the candidates:

1) SolveQI or Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8.

2) Neat diagrams must be drawn wherever necessary.

3) Figures to the right side indicate full marks.

4) Use of Calculator is allowed.

5) Assume Suitable data if necessary

Q1) a) Define DTFT. What is the criteria for existence of DTFT of a signal?
State whether DTFT is exists for the signa, a'u(n), if [8]

1) a<land@i)a>=1

b) For the sequence given below find the frequency response, plot

s
magnitude and phase response for ® = —n to © with step size of 3 [9]

h(n)y=1 forn=0,1,2,3,4

h(n) = 0 otherwise

OR
02) a) Explain frequency response of first order system. [8]
b) Find the discrete time fourier transform of [9]
1) u@n-4)
i) o6(n-4)
@11) 0.4"u(n)
03) a) Explain DIT FFT algorithm with N = 4. [8]
b) Find linear and circular convolution of following two sequences
x,(m) = {1, 2.2, 1} and x,(n) = {1, 0, 1, 0} [9]
OR

PT.O.



04) a)

b)

05) a)

b)

06) a)

b)

Q7) a)

b)

[6583]-73

State and prove following properties of DFT [8]
(1) Periodicity
(i) Time reversal

Find the DFT of the sequence using DITFFT for the signal
x(n) = {1,2,1,2} [9]

Obtain Z-transform and direct form - II realization for the system
described by difference equation. [6]

1 1 2
y(n) == y(—1)—2y(n=2) +x(n) + =x(n—1)
2

:sz+3s+2'

using impulse invariance method. Assume T = 0.5 sec. [6]

For the analog transfer function H(s) Determine H(z)

Explain realization of IIR digital filters using direct form - II structure.[6]

OR

Obtain Z-transform and direct form-1 realization for the system described
by difference equation. [6]
y(n) =0.4y(n — 1) — 0.75y(n — 2) + x(n) + 0.25x(n — 1)

Compare FIR and IIR Filters [6]
Explain bilinear transformation used in design of digital filters from
analog filters. [6]
Design ideal low pass filter with frequency response. [12]

: 1 for|w <
Hd(ejw): | |_4

0 otherwise
Find the value of h(n) for N = 7. Use rectangular window.

Explain any one method used for measurement of voltage using DSP.

[6]
OR

2



08) a) Obtain direct form realization of system function [6]
H(z) =1+ 0.2z + 0.8z2 + 0.3z
b) Differentiate between analog and Digital Filters [6]

c)  Write short note on "Application of DSP for protective relays"  [6]

Por P Pm
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[6583]-75
T.E. (Electronics)
FUNDAMENTALSOFHDL
(2019 Pattern) (Semester - VI) (304212)
Time: 2%2Hours] [Max. Marks: 70

I nstructions to the candidates::

1)
2)

Ql) g

b)

Q2) 8
b)
Q3) g

b)

Q4) &)

b)

Answer Q.1or Q.2,Q.30r Q.4,Q.50r Q.6,Q. 70r Q. 8.
Figuresto theright side indicate full marks.

Distinguish between interconnections among functiona blocksinaCPLD

and programmable logic blocks in an FPGA. [9]

With neat schematic explain the architecture of CPLD. [8]
OR

Differentiate between CPLD and FPGAS. [9]

Describe in brief types of FPGA technologies. [8]

Explain task syntax with example. [9]

WriteHDL codefor 4.1 Mux using 2:1 Mux. Use Procedure and Task.[9]
OR
Explain Procedure syntax with example. [9]

What do you understand by a subprogram? What is subprogram
overloading? Explainwith VHDL example. [9]

P.T.O.



Q35) 8

b)

Q6) &)

b)

Q7) 8

b)

Q8) g

b)

Explainin detail verilog logical operatorsand expressions. [8]
Explainthebrief history of Verilog HDL with structure and example. [9]
OR

Find the value of following expressions if the two unsigned variables
A=4'B1101andB=4'B1001 i) {A&&B} ii) (A|B) iii) {4{A},2{B}}
v) B>>2 [8]

Write down short notes on following: i) Arrays i) Variables &

Constant declaration. [9]
Write Verilog code for 8:1 multiplexer using case statement. [9]
Explain the syntax of when.. el se.. statement with example. [9]
OR
Write Verilog code for D flipflop. [9]
Explainindetail the modelling stylesin verilog. [9]
TRTHET
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[6583]-76
T.E. (Electronics Engineering)
EMBEDDED PROCESSORS AND APPLICATIONS
(2019 Pattern) (Semester - V1) (304213)

Time: 2%2Hours] [Max. Marks: 70
I nstructions to the candidates:

1) Answer Ql or Q2, Q3 or Q4, Q5 or Q6 and Q7 or Q8.

2) Figures to the right side indicate full marks.

3) Assume suitable data, if necessary.

Q1) @ Explain the function of Pin Connect block of LPC 2148? Also explain
the function of PINSEL O and PINSEL 1 registers. [6]

b) Draw block diagram of timer of L PC2148.Explain thefunctionsof Timer
Counter register and Timer Control register. [6]

c) InterfaceLCD toLPC2148 and write an Embedded C programto display
string “ SPPU PUNE”. [8]

OR

Q2) @ Explain with neat diagram the relation between CCLK and PCLK with
the help of VPB/APB divider to achieve CCLK= 60 MHz for Fosc=10
MHz. [6]

b) Draw interfacing diagram and write aprogram for motion sensor interfacing
to LPC2148. [6]

c) Draw architecture of LPC2148.Explain the function of each block in
brief. [8]

Q3) @ Drawthearchitectureof UARTI of LPC2148 and explain the function of

each block in detail . [8]
b) What is GSM module. Write algorithm and draw flowchart for sending
the message through GSM module. [8]

OR

PT.O.



Q4) &)

b)

Q5) 8

b)

Q6) a)
b)

Q7) 8
b)

Q8) 8

b)

[6583]-76

Explain DAC register with its features. Write an Embedded C Program
for generation of ramp waveform using on chip DAC of LPC2148 with
itsinterfacing diagram. [8]

Draw interfacing diagram and write an Embedded C program to transmit
character ‘A’ to PC using LPC2148.Also draw it flowchart. [8]

CompareArm Classical seriesand ARM Cortex series. State advantages

of ARM Cortex series for embedded system design. [8]

List the features of Cortex M3 Processor. Explain the operating modes

of ARM Cortex M3 processor. [8]
OR

Draw and explainin detail CM SIS structure of cortex series. [8]

State the features and applications of ARM Cortex A, Cortex R and
Cortex M series processors. Give difference between ARM Cortex R
and Cortex M series. [8]

Draw and explain the block diagram of Embedded System with 10T.[9]
Explain case study of Smart Home Automation using |oT with detailed

diagram. [9]
OR

Definethefollowing termsaong with example: [9]

)  Sensors

i)  Actuators

iii)  Embedded System

Explain case study of Transportation Management using |oT with detailed
diagram. [9]

L X X B X 4

L)
L)
L)
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[6583]-77
T.E. (Electronics)
INDUSTRIAL MANAGEMENT

(2019 Pattern) (Semester - V1)(304214)

Time: 2%2Hours] [Max. Marks: 70
I nstructions to the candidates:

1) Attempt Q.1or Q.2, Q.30r Q.4, Q.50r Q.6 and Q.7 or Q.8.

2) Figuresto the right indicate full marks.

Q1) @ ExplainSixsigmaQuality Management Standards. [8]
b) Writeashort noteon Quality Management Assstance Tools. Five S(59).[9]

OR
Q2) a Explainquality of design, conformance and performance. [8]
b) Explain ThelSO - Quality Management System Standard. [9]
Q3) a Explain Changing Concepts and Objectives of Business. [9]
b) Write ashort note on Business ethics. [9]

OR
Q4) a ExplainTechnological Development and Social Change. [9]

b) What isaSocial Responsibility of Business? Explain with suitable
examples. [9]

Q5) & Differentiate between SoleProprietorship and Partnershipfirmsindetails[ 8]

b) Ilustrate Joint stock companies- their features, relative merits, demerits
& suitability. [9]

PT.O.



Q6) &)
b)

Q7) a

b)

Q3) a
b)

[6583]-77

OR

Write a short note on Services sector. [8]
Differentiate between Private sector and Cooperative sector in detail s.[9]

Explain Concept of entrepreneurship, Identification of business
opportunitiesin details. [9]
Illustrate Preparation of business proposal with suitable example.  [9]

OR
Explain Businessplanin details. [9]
Compare and contrast the different sources of finance availableto small
businesses. [9]
ok o o
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T.E. (E& TC/Electronics)
ADVANCED JAVA PROGRAMMING
(2019 Pattern) (Semester - V1) (Elective - 11) (304195C)

Time: 2%2Hourg] [Max. Marks: 70
I nstructions to the candidates:

1) Solvequestion Q1 or Q2, Q3 or Q4, Q5 or Q6 and Q7 or Q8.

2) Figures to the rght side indicate full Marks.

3) Assume suitable data, if necessary.

Q1) a) Describe the collection framework in Java with the collection hierarchy.

[9]
b) Write a Java program for the following output using Java JTable. [9]

Nt ﬁxi
) ID NAWE SALARY
101 Amit 570000
102 Jai 780000 Il
‘|10t Sachin 700000 ¥
| Mﬁ
OR

02) a) Whatis a List interface? Differentiate between Array List & Vector.[9]
b) Write a Java program for the following output using the concept of
adding Menu to Window. [9]

PT.O.



03) a)

b)

04) a)

b)

05) a)

b)

06) a)

b)

Q7) a)
b)

08) a)

b)

[6583]-78

Explain the JDBC architecture. Explain in detail the steps to establish
a connection with a database using JDBC. [8]

Write a Java Program to Insert the details of Employee:

Employee ID Number, Name, Age, Salary in to a Table using JDBC

connection. [9]
OR

Explain the types of statement in JDBC. Compare between prepared

statement & Callable Statement? [8]

What is a JDBC? Explain Types of JDBC Driver. [9]

Write a short note on : [9]

1)  RMI Remote Object Activation
11) RMI Interfaces and Implementation.

Write a simple RMI application in which the client invokes the method
of the server. [9]

OR

Develop a RMI application which accepts a string and checks that
string is palindrome or not. [9]

What is RMI? Explain with neat diagram the RMI Architecture. [9]

What is Internet protocol ? Differentiate between TCP and UDP. [8]

What is URL? Write a Java program to obtain the name of the protocol,
port number, host name and file name of the URL. [9]

OR
Write a short note on : [8]
1)  Cookies
11) Datagram

What is servlet? Explain Life cycle of a Servlet with neat diagram. [9]

Por P Pm
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[6583]-79
T.E. (Electronics Engineering)
DIGITAL SIGNAL PROCESSING
(2019 Pattern) (Semester - VI) (304215B) (Elective-11)

Time: 2%2Hours] [Max. Marks: 70
I nstructions to the candidates:
1) AnswerstheQ.lor Q.2, Q.30r Q.4, Q50r Q.6, Q.7 or Q.8.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right indicate full marks.
4) Use of logarithmic tables dlide rule, Electronic pocket Calculator is allowed.
5) Assume Suitable data if necessary.

Q1) a) Explain the FIR filter design using windowing technique. [8]
b)  Obtain digital filter transfer function by applying impulse invariance transfer
S
i S)=—————if T=0. :
function H(S) 573)(572) if T=0.1 sec [9]
OR

Q2) a) Explain the Gibbs phenomenon. How the effect of Gibbs phenomenon
is reduced? [8]

b) Give the properties and characteristics of Butterworth filter. Give sailent

features of Low Pass Butterworth filter. [9]

Q3) a) The transfer function of the discrete causal system is given as follows,[§]

_ 1+Z"
1-02z2"'-0.157

H(Z)
Draw cascade and parallel realization.
b) Realize the following system function in cascade form, [9]

H(Z):1+Ez‘1 AT 3
47 78" T4

OR

PT.O.



Q4) a)

b)

Q5) a)

b)

Q6) a)

b)

Q7) a)

b)

Q8) a)

b)

[6583]-79

Draw the direct form-I and II structures for the following systems: [8]
) yMm=05[xmn)+xn-1)]
i) y(m)-5y((n-1)=7x(n)

Explain the frequency sampling structures. Also explain the lattice
realizations. [9]

Explain the interpolation by factor I. Write an expression for interpolated

signal at the output. [9]

With the help of block diagram and mathematical support explain sampling

rate conversion by rational factor I/D. [9]
OR

Design a three stage decimator that down samples an audio signal by a
factor of 96 with the following specifications: F_ = 96 kHz, Highest
frequency of interest in data=450 Hz, p, = 0.01, dp = 0.001. [9]

Explain decimation by factor D. Write an expression for decimated signal
at the output. [9]

Draw the architectural block diagram of DSP processor and explain

function of each block. [9]

Explain the need for special architecture of DSP processor. Enlist the

features of TMS320C54XX dsp processor. [9]
OR

Give the brief comparison between the DSP processors and General
purpose processors. [9]

Explain the application of DSP processor in biomedical signal processing.

[9]

&
4
4

L X X & X 4

L)
L)
L)



Total No. of Questions: 8] SEAT No. :

PES520 [Total No. of Pages: 2
[6583]-80
T.E. (Electronic Engineering)
EMOBILITY
(2019 Pattern) (Semester - V1) (304215E) (Elective- I1)
Time: 2%2Hoursg| [Max. Marks: 70

I nstructions to the candidates:
1) Answer Qlor Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8.
2) Neat diagrams must be drawn wherever necessary.
3) Figuresto theright indicate full marks.
4) Use of logarithmic tables slide rule, electronic pocket calculator is allowed.
5) Assume suitable data if necessary.

Q1) @ Explaintheconstruction and working principle of aNickel based battery.
What areits advantages, limitations & applications? [9]

b) Explaintheworking principleof aflywheel energy storage system. What
areitsadvantagesand limitationsin grid and transportation applications? 8]

OR
Q2) @ Explain the construction and working principle of sodium-sulfur (NaS)
battery. What are its advantages, limitations, and applications? [9]

b) Explain the working principle of ultra capacitors. How do they differ
from conventional batteries? Giveits advantages and applications.  [8]

Q3) @ Explaintheworking principleof amicroprocessor-based battery charger.
How doesit improvethe safety and efficiency of the charging process? 9]

b) Describethe standard power levelsfor conductive EV chargers? Compare

thelir voltage, current ratings, and typical applications. [8]

OR

Q4) @ Explainthechargeequalizationin EV battery packs. Discussthe need for
cell balancing, various equalization techniques, and their impact on battery

life and performance. [9]

b) Explain the arrangement and block diagram of an off-board conductive
charger. Explain the communication between charger and vehicle, isolation
requirements, and safety standards involved. [8]

PT.O.



Q5) 8

b)

Q6) a)

b)

Q7) 8

b)

Q3) a)

b)

Define a “move-and-charge zone.” How does it work, and what are its

potential benefits for urban EV users? [9]

Describe the different types of EV charging connectors. How are they

categorized based on charging type (AC/DC) and region? [9]
OR

Explain the CHAdeMO charging standard. What are its key
characteristics and how does it compare with CCS in terms of
performance and adoption? [9]

Explain the structure and operation of a public charging infrastructure.
Explain the site selection, power availability, communication networks
and challengesinvolved in large-scal e deployment. [9]

Explainthe 6LoWPAN protocol. How doesit enable | Pv6 communication
over low-power wireless networksin AMI systems? [9]

Explain operation of Power Line Carrier communication. What are its
advantages and challenges in implementing AMI over existing power
lines? [9]

OR

Discuss the use of IEEE 802.11 standards (Wi-Fi) in AMI systems. What
arethe advantages and limitations compared to other wireless protocol s79]

Explainthe | EC 61850 standard and itsrel evance to substation automation
and AMI. What makesit suitable for real-time communication? [9]

DR I
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T.E. (Electronics)
FIBER OPTIC COMMUNICATION
(2019 Pattern) (Semester - VI) (304215D) (Elective-Il)

Time: 2%2Hours] [Max. Marks: 70
I nstructions to the candidates:

1) Solvequestion Q1 or Q2. Q3 or Q4. Q5 or Q6 and Q7 or Q8.

2) Figuresto the right side indicate full Marks.

3) Neat diagrams must be drawn wherever necessary.

4) Use of logarithmic tables slide rule, mollier charts, electronic pocket

calculator and steam tables is allowed.
5) Assume the suitable data, if necessary.

Q1) @ Explain the scattering and bending losses that occur in an optical fiber

with relevant diagrams and expressions. [8]
b) Explaininbrief each of thefollowing fiber types: [10]

1)  Dispersion shifted (DSF)

i) NzZDSF

i)  Dispersion flattened
Iv) Polarization maintaining fibers

OR
Q2) @ Explain in detail the intermodal dispersion and intramodal dispersion
with relevant diagrams. [8]
b) Explainthefollowing with necessary diagram [10]

i)  Linear and Non linear scattering loss
i) Intrinsic and Extrinsic absorption Loss

Q3) @ Comparethe performanceof APD with PIN diodewith suitablediagram.

List the benefits and drawbacks of avalanche photo diodes. [9]
b) Describe the three modes of the cavity of LASER diode with suitable
diagram. [8]

OR

PT.O.



Q4) &)

b)

Q5) 8
b)

Q6) a)

b)

Q7) 8

b)

[6583]-81

Compare LED and LASER aslight sourcefor optical fiber transmission
system. Justify usagefor laser asalight source along single modefibers.

[9]
What types of materials are used for optical sources? What are the
advantages of double Heterostructure? Compare surface emitting and

edge emitting LED structures. [8]
Explain the architecture of SONET/SDH with neat diagram. [9]
With the help of neat sketch diagram describe: [9]

)  WDM architecture
i) 2 x 2 Fiber Coupler
i)  Polarization independent isolator

OR
Explain FBG and its usage as a multiplexer and de-mulitiplexer Draw
neat diagramsto illustrate the same. [9]

Explain the principle of operation of Erbium doped fiber amplifiers
(EDFA). Draw neatly labeled diagram of EDFA. [9]

Components are chosen for a digital optical link of overall 7km and
operating at a 20Mbps using an RZ code. It is decided that an LED
emitting at 0.85um with graded index fiber to a PIN photodiode is a
suitable choice for the system components, giving no dispersion-
equalization penalty. An LED which is capable of launching an average
of 100 microwaetts of optical power (including the connector loss) into a
50 micron core diameter graded index fiber is chosen. The proposed
fiber cable has an attenuation of 2.6dB/km and requires spicing every
km with aloss of 0.5dB Per splice. Thereis aso aconnector loss at the
receiver of 1.5dB. The receiver requires a mean incident optical power
of - 41 dBmin order to give the necessary Bit Error Rate (BER) of 107°.
and it is predicted that a safety margin of 6dB will be required. Analyze
the optical link and write down the optical power budget for the system

and hence determineitsviability. [9]
Explain rise time power budget analysis for optical fiber link. Write
expression for it. [8]
OR
2



Q8) 8

b)

[6583]-81

Describe various system design considerations of point to point link
designinoptical links. [9]

Given system:

Transmitter: 1.55 um DFB laser with O dBm output from the fibre
pigtail.

The spectral width is Af= FWHM~=I0.B, where B is the bit rate.
Risetime=0.1/B

Receiver: Sensitivity =-30 dBm for the required BER.
Rise time = 100 ps.

Fibre: Attenuation = 0.3 dB/km.

Splice loss = 0.1 dB.

Dispersion = 18 ps/(nm km) at 1. 55 um.
Availablefibrelength = 10km (full lengths have to be used)

System: Onefibre connector at thetransmitter and one at thereceiver
with connector loss = 1 dB each.

Minimum system margin = 10 dB.
Modulation: 1 Ghit/sRZ.

Analyzethe system configuration given above and answer thefollowing
guestions:

What is the maximum transmission distance in the fibre-optical
communication system specified below? Decide whether the system is
loss or dispersion limited? What isthereal system margin? [8]

¢, O 0
0’0 0’0 0’0
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T.E. (Electronics Engineering)
PLC AND AUTOMATION
(2019 Pattern) (Semester - VI) (304215A) (Elective-11)

Time: 2%2Hours] [Max. Marks: 70
I nstructions to the candidates:

1) Answer Q1 or Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8.

2) Neat diagrams must be drawn wherever necessary.

3) Figures to the right side indicate full marks.

4)  Assume suitable data, if necessary.

Q1) @ ExplaintheRetentivetimer indetail withtiming diagram. [6]
b) WriteaPLC Ladder program for 24-hour clock program. [6]
c) Enlistthetypesof analog PLC systems? Explainin detail about the PLC
Analog signal processing. [6]

OR

Q2) @ List various types of counters used in PLC. Explain any one in detalil
with timing diagram. [6]

DevelopaPLC Ladder program for thefollowing statement: Motor 1(M1)
starts as soon as start switch is ON; after 10 Seconds M| goes OFF and
Motor.

b) 2 (M2) starts. After 5 seconds, M2 goes OFF and M3 starts. After 10
Seconds M3 goes OFF, M1 starts and the cycle is repeated. When stop
switch is ON, all Motors are stop. [6]

c) Explain PLC matrix functionsin detail. [6]

Q3) @ Explainindetall about the Electric Noise and suitable example of noise
suppression. [9]

b) Explainthe procedure of PLC Maintenancein detail. [8]
OR

PT.O.



Q4) &)
b)

Q) 8

b)

Q6) a)
b)

Q7) 8

b)

Q38) 8

b)

[6583]-82

Explain the stepsto be followed when commissioning a PL C system.[9]

Explainin detail about the circuit protections & wiring. [8]

Explain any one type of process used in process control Industries.

Explain about the structure of control systems. [9]
Explainin detail about Remote Terminal Unit (RTU). [8]
OR

Draw and explain the block diagram of SCADA systemindetall. [9]

Explain in detail about Master terminal unit (MTU). Enlist any three
applications of HMI inindustry. [8]

State the advantages of standard industrial network? Explain the seria

communication interfacein detail. [9]
Describe the types of networking channels. Compare the different types
of control system buses. [9]
OR
Comparetheserial and parallel transmission. Explainin detail the concept
of Devicenet. [9]
Explainin detail about Profibus protocol and itstypes. [9]
o%0 o%0 %
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[6583]-83
T.E. (Electronics Engineering)

POWER AND INDUSTRIAL ELECTRONICS

(2019 Pattern) (Semester - V) (304201)

Time: 2%2Hours] [Max. Marks: 70
I nstructions to the candidates:

1)
2)
3)
4)

Ql) 8
b)

c)

Q2) g

b)

Q3) g

b)

Q4) 8
b)

Q35) 8

b)

Answer Q1 or Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8.
Neat diagrams must be drawn wherever necessary.
Figures to the right indicate full marks.

Assume suitable data, if necessary.

Compare 1¢ controlled rectifier & 3¢ controlled rectifier. [4]

Explain advantages & disadvantages of semiconverter. [6]

Explain 1¢ semiconverter with R load. [7]
OR

Explain power factor improvement techniques. [6]

Explain Application of Controlled Rectifiers. [4]

Explain 16 PWM rectifier using IGBT. [7]

Explain control strategies of chopper. [8]

Explain any one 2-quadrant chopper. [9]
OR

Explain four quadrant chopper with circuit diagram. [8]

Explain advanatages, disadvantages & application of chopper. [9]

Draw 3¢ inverter for balanced star R load? Explain its operation of 180°
mode with gate signals & Waveforms. [9]

Explain 1¢ Full bridgeinverter with R-L loads. [9]

PT.O.



Q6) a)

b)

Q7) 8

b)

Q8) &)

b)

[6583]-83

OR

What are application of inverter? State advantages & disadvantages of
inverter. [9]

Explain 3 phase variablefrequency drives. [9]

Explain various performance parameter of batteries used in battery

operated power system. [9]

Explain Battery Charging Application & Traction Application. [9]
OR

Write short noteon : [9]

1)  Electricd vehicle
i) Induction heating application.
What is UPS? Explain operation of On-line UPSwith block diagram.[9]

L X X & X 4

L)
L)
L)
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[6583]-84
T.E. (Electronics Engineering)

ELECTROMAGNETICWAVES& PROPAGATION THEORY

(2019 Pattern) (Semester - V) (304202)

Time: 2%2Hours] [Max. Marks: 70
I nstructions to the candidates::

1)
2)
3)

Ql) g

b)

Q2) &

b)

Q3) g

b)

Answer Q.1or Q.2,Q.30or Q.4,Q.50r Q.6,Q.7or Q.8.
Figuresto theright side indicate full marks.
Assume suitable data in necessary.

Write Maxwell’s equations for pure conductor. [8]

Write Maxwell’ sequationsfor timevarying field. [8]

Definetimevarying potential intimevarying field. [2]
OR

Write Maxwell’s equationsfor static field. [8]

Write Maxwell’s equationsfor lossless diel ectric medium. [8]

State & explain Faraday’s law of emf. [2]

Derive uniform plane wave equations for free space & define uniform
planewave. [9]

Describe ground, sky & space wave propagation. [8]
OR

P.T.O.



Q4) &)

b)

Q5) 8

b)

Q6) a)

b)

Q7) &

b)

Q8) g

b)

Derive uniform plane wave equationsfor lossless dielectric medium.[10]

Define depth of penetration. Write relation between & ,a & B [7]

Explain primary & secondary constants/parametersin transmission line.
[10]

Describe propagation constant, characteristic impedance and reflection
coefficientintransmission line. [7]

OR

Explain use of transmission lineswith reference to impedance matching.

[4]

Derive expression of characteristic impedance of transmissionline. [8]

Explain SWR & VSWR [5]
Definewave guides & itstypesin detail. [8]
Explain structural detailsof stripelines. [4]

Explain applications, advantages & disadvantages of waveguides. [6]

OR
Explain TE and TM modes of waveguides. [8]
Describe Cavity Resonator in detail [6]
Define Phase Velocity and Group Ve ocity [4]
TRTHET
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[6583]- 85
T.E.(E& TC)
DATABASE MANAGEMENT
(2019 Pattern) (Semester - V) (304183)

Time: 2%2Hours] [Max. Marks: 70
| nstructions to the candidates:

1)
2)

3)
4)

Ql) &

b)

Q2) &

Q3) &

Answer Q.1 or Q.2, Q.3 or Q.4, Q.5 0r Q.6 and Q.7 or Q.8. from following
guestions.

Neat diagrams must be drawn wherever necessary.
Figures to the right indicate full marks.
Assume suitable data, if necessary.

What are some common clauses used with SELECT query in SQL?

Explain any threewith example. [8]
What are different types of joinsin SQL ? Explain any onewith suitable
example. [6]
Definetheuse of TRUNCATE, DELETE and DROPstatementsin SQL?
Explain any onewith example. [4]
OR
Explain the use of constraints in SQL. List and explain any three
constraints example. [8]
What is Cursor? Explain Implicit and Explicit cursor in PL/SQL with
suitable example. [6]

Explain with example any two STRING functionsused in SQL.  [4]

When deadlock occurs? How to prevent them? How to recover if dead
lock occurs. [6]

Define transaction. State and explain in brief the ACID properties of a
transaction? [9]

Explain briefly different states of transaction with aneat state transition
diagram. [6]

OR
PT.O.



Q4) 3
b)

Q5) 3
b)

Q6) a

Q7) a

Q3) 3

b)
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Explain Commit and Rollback operations of Transactions. [6]

What is Concurrent execution of transaction? Explain any two concurrency
problems occurs during Concurrent execution of transaction with
examples? [9]

Explaintheterm [6]
i)  Conflict Seridizability
i)  View Seridizability

What are performance parametersfor parallel database? [6]

Explain virtualization on Multicore processors with neat schematic

diagram. [6]

What isParallelism? Explain Inter query parallelism. [9]
OR

List theparallel database architecturesand explain any onearchitecture.[6]
Explain Oracle Database Architecute. [6]

Explain client server architecture with suitable example. [9]

Explain Homogeneous and Heterogeneous Distributed Databases. [6]
Explain Fragmentation and Replication in Distributed datastorage. [6]
What is distributed transaction? Explain failure modes of distributed

transaction. [6]
OR
What is necessity of distributed database management system? What
are the Factors Encouraging DDBMS. [6]
Explain two phase commit protocol in distributed database. [6]
Draw and explain client-server architecturefor DDBMS. [6]
o & b
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T.E. (Electronics/E & TC)
DATABASE MANAGEMENT
(2019 Pattern) (Semester - V) (304183)

Time: 2%2Hours] [Max. Marks: 70
| nstructions to the candidates:

1)
2)

3)
4)

Ql) &

b)

Q2) a

Q3) a

Answer Q.1 or Q.2, Q.3 or Q.4, Q.5 0r Q.6 and Q.7 or Q.8. from following
guestions.

Neat diagrams must be drawn wherever necessary.
Figures to the right indicate full marks.
Assume suitable data, if necessary.

What are some common clauses used with SELECT query in SQL?

Explain any threewith example. [8]
What are different types of joinsin SQL ? Explain any onewith suitable
example. [6]
Definetheuse of TRUNCATE, DELETE and DROPstatementsin SQL?
Explain any onewith example. [4]
OR
Explain the use of constraints in SQL. List and explain any three
constraints example. [8]
What is Cursor? Explain Implicit and Explicit cursor in PL/SQL with
suitable example. [6]

Explain with example any two STRING functionsused in SQL.  [4]

When deadlock occurs? How to prevent them? How to recover if dead
lock occurs. [6]

Define transaction. State and explain in brief the ACID properties of a
transaction? [9]

Explain briefly different states of transaction with aneat state transition
diagram. [6]

OR
PT.O.



Q4) 3
b)

Q5) 3
b)

Q6) a

Q7) a

Q3) 3

b)

[6583]-85

Explain Commit and Rollback operations of Transactions. [6]

What is Concurrent execution of transaction? Explain any two concurrency
problems occurs during Concurrent execution of transaction with
examples? [9]

Explaintheterm [6]
i)  Conflict Seridizability
i)  View Seridizability

What are performance parametersfor parallel database? [6]

Explain virtualization on Multicore processors with neat schematic

diagram. [6]

What isParallelism? Explain Inter query parallelism. [9]
OR

List theparallel database architecturesand explain any onearchitecture.[6]
Explain Oracle Database Architecute. [6]

Explain client server architecture with suitable example. [9]

Explain Homogeneous and Heterogeneous Distributed Databases. [6]
Explain Fragmentation and Replication in Distributed datastorage. [6]
What is distributed transaction? Explain failure modes of distributed

transaction. [6]
OR
What is necessity of distributed database management system? What
are the Factors Encouraging DDBMS. [6]
Explain two phase commit protocol in distributed database. [6]
Draw and explain client-server architecturefor DDBMS. [6]
o & b
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[6583]- 86

T.E. (Electronics Engineering)
MICROCONTROLLER AND APPLICATIONS
(2019 Pattern) (Semester - V) (304204)

Time: 2%2Hours] [Max. Marks: 70
I nstructions to the candidates:

1) Answer Qlor Q2 Q.30r Q4, Q50r Q.6and Q.7 or Q.8.

2) Figuresto the right indicate full marks.

3) Assume suitable data, if necessary.

Q1) @ Drawinterfacing diagram of motion detector with 8051 microcontroller.
Write Embedded C program to switch onled when motionisdetected.[6]

b) Explain the term opto-isolators. What are advantages of opto-isolators.
Draw interfacing diagram of opto-isolatorswith 8051 microcontroller.[6]

c) Drawinterfacing diagram of DAC to 8051 microcontrollersand writean
embedded C program to generate ramp wave form. Also draw its
flowchart. [8]

OR

Q2) @ Writean Embedded C program to rotate stepper motor continuously in
anti-clockwise direction along with itsinterfacing diagram. [6]

b) Explain in detail data transmission and reception process in 8051
microcontroller. [6]

c) Draw interfacing diagram of Temperature sensor (LM35) with 8051
microcontroller using ADC 0808/0809. Write an Embedded C program

for the same. [8]
Q3) a ComparePIC 10, PIC12, PIC16, PIC18 series. [8]
b) Draw and explain the block diagram of Timer 1 of PIC18Fxx
microcontroller in 16- bit mode. [8]

OR

PT.O.



Q4) 3

b)
Q5) 8

b)

Q6) 3

b)

Q7) a

b)

Q8) &)

b)
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With neat diagram explain RAM memory organization of PIC18Fxx
microcontroller. [8]

Draw and explain PIC18FX XX microcontroller architecture. [8]

Draw the neat block diagram of port strucutre of PIC18Fxx and explain
itindetail. [8]

Draw interfacing diagram of LED to Port B of PIC18Fxx microcontroller.
Also write an Embedded C program to aternately blink led with same
delay. [8]

OR

Explain the caputre mode of CCP module with neat diagram for PIC 18Fxx
microcontoller. Also write the algorithm for the same. [8]

Draw interfacing diagram of 4x4 matrix keypad with PIC18FXXX. Draw
and explain the flow chart to detect and display key pressed. [8]

Draw the neat block diagram of DAS using 8051 microcontroller and

explainitindetail. [9]

Draw the home protection system using Pl C18Fxx microcontroller. Also

write an Embedded C program for same. [9]
OR

Design and explain water level monitoring and control system using
PIC18Fxx microcontroller and write the algorithm for thesame.  [9]

Design frequency counter using 8051 microcontroller and display the
result on LCD. [9]

ofo ofo ofo
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[6583]- 87
T.E.(E & TC Engineering)
FUNDAMENTAL SOF JAVA PROGRAMMING

(2019 Pattern) (Semester - V) (304185(C)) (Elective - 1)

Time: 2%2Hours] [Max. Marks: 70
| nstructions to the candidates:

1)
2)
3)
4)

Ql) &

b)

Q2) &

b)

Q3) 3
b)

Q4) 3

b)

Answer Q.1 or Q.2, Q.30r Q.4, Q.50r Q.6 and Q.7 or Q.8.
Neat diagrams must be drawn wherever necessary.
Figures to the right indicate full marks.

Assume suitable data, if necessary.

What is the difference between method overloading and method

overriding? Explain with suitable example. [9]

What arecommand linearguments? Write an example program for command

linearguments. [9]
OR

What isawrapper classin Java? Explain the meaning of autoboxing and
unboxing in wrapper class. [9]

What is inheritance in Java? Explain various types of inheritance with
diagrams and suitable programs. [9]

Explanthemeaning of interfacein Java. Writeasuitableexampleprogram.[ 9]

A Java program that contains two interfaces. The first interface A that
containsamethod show() and second interface B that containsamethod
display(). Write a class that suitable implements these two interfaces
and their methods. [8]

OR

Explain the meaning of packagein Java. With suitable example, explain
how to add classes and interfaces to a package. [9]

What are APl packagesin Java? Explain variousAPI packagesin Java.[8§]

PT.O.



Q5) 3
b)

Q6) &)
b)

Q7) &

b)

Q3) a

b)
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How to createasimple applet? Explain varioustypesof appletsin Java.[9]

Explain multi-threading in Java. Explain thetwo waysto create athread
inJava. [9]

OR
Explain the exception handling mechanismin Javawith suitable code.[9]

Write a Java program to display “Hello Java’ on Applet. [9]

Explain the concept of Stream in Java. Explain the various classes of

Byte Stream and Character Stream. [9]
What isan event inAWT components? How eventsare handled in Java?
Explain with suitable example. [8]
OR
Explainthehierarchy of the Swing packagein Java. What arethevarious
classesin Swing package? [9]
Write a Java program to read from atext file. [8]
o & b
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[6583]- 88
T.E. (Electronics Engineering)
COMPUTERNETWORKS

(2019 Pattern) (Semester - V) (304205) (Elective - 1)

Time: 2%2Hours] [Max. Marks: 70
| nstructions to the candidates:

1)
2)
3)
4)

Ql) &

b)

Q2) 3

b)

Q3) 4

b)

Answer Q.1 or Q.2, Q.30r Q.4, Q.50r Q.6 and Q.7 or Q.8.
Neat diagrams must be drawn wherever necessary.
Figures to the right indicate full marks.

Assume suitable data, if necessary.

Explain in detail flow control and error control function of Data Link

Layer. [8]
Explaininbrief following connecting devices. [9]
) Hub
ii)  Switch
i) Bridge
Iv) Router
v) Gateways
OR
What isthe significance of sliding window protocol ?With neat diagram
explain Go Back N & Selective Repeat Protocol. [7]
What is the function of MAC layer? List the various multiple access
techniques. Describein brief ALOHA protocol. [8]
What isuse of virtual LAN? [2]
What isclassful addressing technique? Explain classful 1PV 4 addressing
technique. [6]
Explain use of IGMP. [6]
Describein brief DHCP, [6]
OR

PT.O.



Q4) 3

Q5) 3

Q6) &)

b)

Q7) &

Q8) &
b)
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With neat diagram describe in brief Transport |ayer-Process to process

delivery using port address. [8]
Explaininbrief Link State Routing algorithm. [8]
List the functions of Transport layer. [2]
Why do we need SM TP and POP3 protocol for electronic mail? Explain
in detail. [8]
Describe in brief DNS protocol. [9]
OR
With an example explain how to write a web page using HTML
programming. [8]
Describe in brief NFS & RPC protocols. [9]

How UTP Cablingwiththear sandardisutilized for PC to PC communication.
[6]

What is use of Network tester? [6]

What arethevarioussmulationtoolsare used for network administration.[6]

OR
Internet access through L eased Line/Mobile handset. [9]
Explainindetail use of Protocol Analyzer. [9]
o & b
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[6583]-89
T.E. (Electronics)
DATA COMMUNICATION
(2019 Pattern) (Semester - V) (304205) (Elective - )

Time: 2%2Hours] [Max. Marks: 70
Instructions to the candidates :

1) Solvequestion Q.1or Q.2, Q.3. or Q.4, Q.50r Q.6, and Q.7 or Q.8.

2) Figuresto theright side indicate full marks.

3) Assumethe suitable data if necessary.

Q1) @ For (6,3) LBC, generator matrix isgiven by, [8]
111100
110010
011001

Find out all code vectors. Also calculate syndrome for any received code
vector with error and without error.

b) Explain Go back N selective repeat ARQ. [8]
OR
Q2) @ Definethefollowingwithexamples: [8]
i)  Code rate i)  Hamming Distance
i)  Hamming Weight Iv) Code Vector

b) :ﬂ [8]
=TT VX

/

\ 7 — Oulpul
( ? 03

For the above convolutional encoder Draw the State diagram, code tree
and find code word for 10111

PT.O.



Q3) 8

b)

Q4) a)

b)

Q5) 8
b)

Q6) a)
b)

Q7) &

b)

Q3) a)

b)

Apply Huffman coding to following message ensemble. Find efficiency.
X =[XI X2 X3 X4 X5 X6 X7] = probabilities = [0.45, 0.15, 0.1, 0.1,

0.08, 0.08, 0.04] [9]

State and Explain shannonstheorem on channel capacity with mathematical

expression. [9]
OR

Provethat, [9]

H (X,y) =H (X/y) + H (y)

H(X, y) = H(y/X) + H(X)

Writeanoteon : [9]
1)  Bandwidth SNR trade-off

i)  Useof orthogonal signal to achieve shannons limit

Derive an expression for error probability of ASK. [9]
Explain QAM transmitter and receiver block diagram with itswaveforms.

[9]

OR
Explain QPSK with its Transmitter and Receiver. [9]
Explain FSK in detail with the help of transmitter and receiver block
diagram. [9]

With the help of mathematical expressions and block diagram explain

DS-SS system. [9]

Derive an expression for error probability of ASK. [9]
OR

Writeanoteon : [9]

1)  Properties of PN-Sequence

ii) Compare FDMA, TDMA & CDMA

Define: [9]
)  Chip Rate

i)  Processing gain

Determine the processing gain and jamming margin for DSSS system
with Th = 1 msec and Tc = 1lusec and (Eb/No) = 10.

e
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[6583]- 90
T.E. (Electronics Engineering)
INSTRUMENTATION SYSTEMS

(2019 Pattern) (Semester - V) (304205) (Elective - 1)

Time: 2%2Hours] [Max. Marks: 70
| nstructions to the candidates:

1)
2)
3)
4)

Ql) &

b)

Q2) &

b)

Q3) 3

b)

Answer Q.1 or Q.2, Q.30r Q.4, Q.50r Q.6 and Q.7 or Q.8.
Neat diagrams must be drawn wherever necessary.

Use of non-programmable scientific calculator is allowed.
Assume suitable data, if necessary.

Explain with neat sketch working principle of the following flow
measurement techniques. [8]
I)  Pitot static tube

i)  Electromagnetic flow meter

Explainworking principle of capacitance probetype of level measurement

technique. [9]
OR

Explain with neat sketch working principle of the following flow

measurement techniques. [8]

I)  Ultrasonic flow meter
i)  Hotwireanemometer
Explainworking principleof ultrasoniclevel measurement technique.[9]

Explainworking principle of following proximity sensors [8]
1) Inductive proximity sensors
i)  Capacitive proximity sensors

Explain weight measurement technique using load cell and strain gauges.
Draw aneat signal conditioning circuit for the strain gauge elementsfor
weight measurement. [9]

OR
PT.O.



Q4) 3
b)

Q5) 8
b)

Q6) @)
b)

Q7) @

Q3) a

[6583]-90

Explaintheprocessof chargetransfer in charge coupled devices (CCD).[§]

Explainwith neat sketch working principle of incremental optical encoder.
State its applications. [9]

Explain working principle of PZT actuators. State its applications. [9]

Explain magneto-transistor and M agneto-Resistive Elements (MRE).[9]
OR

Write a short note on surface micromachining for MEM S devices. [9]

Explain with neat sketch bulk micro-machined absol ute pressure sensor.[ 9]

Explain pneumatic lift system using a poppet valves and pneumatic

cylinder. [6]

Explain any onetype of electrical actuator. [6]

Explain with neat graph control valve characteristics. [6]
OR

Explaintransistorized driver circuit for electromechanical relay. [6]

Explain control of doubleacting cylinder using an appropriate directional
control valve. [6]

Explain how actuatorsare classified. Explain any onetype of actuators.[6]

ofo ofo ofo
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[6583]- 91
T.E. (Electronics Engineering)
MACHINE LEARNING

(2019 Pattern) (Semester - V) (304205) (Elective - 1)

Time: 2%2Hours] [Max. Marks: 70
| nstructions to the candidates:

1)
2)
3)
4)

Ql) &

b)

Q2) 3
b)

Q3) a

b)

Q4) 3
b)

Answer Q.1 or Q.2, Q.30r Q.4, Q.50r Q.6 and Q.7 or Q.8.
Neat diagrams must be drawn wherever necessary.
Figures to the right indicate full marks.

Assume suitable data, if necessary.

What do you understand by first order logic in artificial intelligence?
Which are the types of quantifiers? Explain each quantifier by giving

suitable example. [9]

Enlist any four applications of naive bayes classifier. What isknowledge

representation using propositional logic? [9]
OR

Explaintheworking of Unification algorithm with suitable example. [8]

What are Bayes an networksexplainwith help of suitableexample. Explain
Why they are called probabilistic models? [10]

What do you understand by Syntactic analysis? What are the challenges
In syntactic analysis? Explain the concept of Augmented grammars.[10]

In Natural Language Processing, what are the ambiguity? How

disambiguation hel psto address the ambiguities? [8]
OR

What isNLP? Explain al the phases of NLP. [10]

Explain Semantic interpretation. How it can be used for probabilistic
language processing? [8]

PT.O.



Q5) 3

b)

Q6) &)

b)

Q7) &

b)

Q3) 3

b)

[6583]-91

What is Reinforcement learning? Give 2 examples of reinforcement
learning. Compare and contrast between reinforcement learning and

supervised learning. [8]

What are the different types of learning in machine learning? Explain

inductivelearning. [9]
OR

Explain common active and passive RL techniques and the scenariosin
which they are applicable? [8]

What do you understand by |earning decision tree? Explain the decision
treelearning with the help of an example. [9]

Draw a single neuron structure. Explain working principle of neuron.
List variousapplicationsof neura networks. Explainany oneapplication.[9)]

With the help of neat block diagram, explain how an induction motor
can be controlled using fuzzy logic controller. [8]

OR

List the major components of fuzzy logic control, the stepsin designing
the FLC. [9]

What do you understand by PWM controller? With the help of block
diagram explain how an PWM controller can be designed using neural
networks. [8]

ofo ofo ofo



Total No. of Questions : 8] SEAT No. :

PE-2563 [Total No. of Pages : 2

[6583]-92
TE.(E& TC)
CELLULAR NETWORKS
(2019 Pattern) (Semester - V1) (304192)

Time: 2%2Hours] [Max. Marks: 70
I nstructions to the candidates :

1)
2)
3)
4)
5

Ql) &

b)
c)

Q2) g

b)

Answer Q.1 or Q.2, Q.3. or Q.4, Q.50r Q.6, and Q.7 or Q.8.

Neat diagrams must be drawn wherever necessary.

Figuresto the right side indicate full marks.

Assume suitable data if necessary.

Use of calculatorsis allowed.

Define Interference and explain different types of interference in mobile

Cdlular System. [9]

Explain the concept of cell sectoring. [9]

Consider a cellular network with N=48 channels per cell and blocking

probability 2%. The traffic per user A0=0.04E, cell radius = 1km of 1

user, city area= 603km. Calculate number of users and number of cells.
[7]

OR

What are the reasons for choosing Hexagonal cells? List the methods to

Improve coverage and capacity in cellular systems. [9]

Briefly discuss the process of channel assignment in cellular networks.
[6]

If atotal of 33MHz of a bandwidth is alocated to a particular cellular

telephone system, which uses two 25KHz simplex channelsto provide a
full duplex voice and control channels. Compute number of channels per
cell if asystem uses: [6]
1)  Four cell reuse

i)  Sevencell reuse

i)  Twelvecdl reuse

PT.O.



Q3) 8

b)

Q4) &)

b)

Q5) 8
b)

Q6) a)
b)

Q7) &

b)

Q3) a)

b)

Explainthefollowingterms: [8]
1)  Trunking

i) Blocking probability

i)  Grade of service

How does SNR affect Link budget? Explain with example. [10]
OR

Explain in detail about the link budget design equation using path loss

models. [8]

Determine relationships between thefollowing threefactors: [10]

- quality of service

- traffic load

- system capacity

List out and explainin brief Disruptive technologiesfor 5G. [8]

What isthe main role of LTE? Explain the standards of LTE. [9]
OR

With anesat block diagram, explain the LTE network architecture.  [9]

List out various challenges and requirements for 5G service. [8]

Compute the hamming code for the given data, 1001101 for even parity.

11 10 9 8 7 6 5 4 3 2 1

1 o o J12 J1 1 Jo Jo [1 [0 1 |

P4 P3 P2 Pl
What isthe full form of MAC? What is the main purpose of MAC layer
In mobile communication?
OR

Exblainthelayer that,performs scheduling and mapping of logical channel
data onto the transport channels provided by the physical layer. [9]

Explain the significance of scheduling algorithm in improving the
communication quality of wireless network. [9]

e
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[6583]-93

TE (Electronics & Telecommunication Engineering)

PROJECT MANAGEMENT
(2019 Pattern) (Semester - VI) (304193)

Time: 2%2Hours] [Max. Marks: 70
I nstructions to the candidates::

1)
2)
3)
4)

Ql) 8

b)

Q2) g

b)

Q3) g

b)

Attempt all the Questionsout of Q1 or Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8.
Neat diagrams must be drawn wherever necessary.

Figuresto theright side indicate full marks.

Assume suitable data if necessary

What are different characteristics of an organization? What are different
types of organizational links on the basis of functions and projects? [9]

Enlist different types of organizational structure, explainin detail about
functional organization. [9]

OR

What is conflict? What are various reasons for conflict within projects?

[9]
Defineleadership? State and explain the major |eadership attributes. [9]
Differentiate between CPM and PERT. [6]
Enlist the project estimation techniques, explainany oneindetail.  [6]

What is cost estimating? Explain which types of estimates has to be
undertaken by project manager. [9]

OR
P.T.O.



Q4) &)

b)

Q5) 8
b)

Q6) a)

b)

Q7) 8
b)

Q3) &)

b)

Draw network diagram by using thefollowing data: [6]
) activitiesA, B, Carestarting activity

i) activity D followsactivitiesC

i) activity A precedesfollows activity F

Iv) activity Efollowsactivity B and C

v) activity Gfollowsactivity E

vi) activity Gisterminal activity

State the differences between direct cost and indirect cost. [6]
Definetheterm activity? What are varioustypes of activities? [9]
Definerisk, briefly explain process of risk management. [8]
Differentiate between sources of long term and short term sources of
finance for a business venture. [9]
OR
What isrisk? What are different categories of risk to identify risk? How
risk can beidentifying? [9]
Enlist the key features of JIRA, explain different advantages of Kanban
software devel opment methodol ogy for task planning. [8]
What istrademark? How trademark isregistered? [6]
Differentiate between Licensing and Franchising. [6]
State the criteria for securing patents? What are the guidelines of the
common IPR policy on patents? [6]
OR

What is franchising? Why are franchises so attractive? \What are various
benefitsof franchising? [6]

What isintellectual property rights (IPR) explain al typesof IPR.  [6]

Differentiate between Licensing and Franchising. [6]
THTET
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[6583]-94
T.E. (E& TC Engineering)
POWER DEVICES & CIRCUITS
(2019 Pattern) (Semester - V1) (304194)

Time: 2%2Hours] [Max. Marks: 70
I nstructions to the candidates:

1)
2)
3)
4)
5)

Q1) a)

b)

Q2) a)

b)

03) a)

b)

Answer Q1 or Q2, Q3 or Q4, Q5 or Q6 and Q7 or Q8

Neat diagrams and waveforms must be drawn wherever necessary.
Figures to the right side indicate full marks.

Use of nonprogrammable calculator is allowed.

Assume Suitable data if necessary

Single phase full bridge inverter is operated from 120V dc supply, it has
a resistive load of R = 20 Q. Find: [6]
i)  rms o/p voltages at third & fifth harmonic (V, & V )

ii) Distortion factor (DF) of 3™ harmonic component

ii1) Total harmonic distortion (THD)

Give classification of inverters? Explain role of feedback diodes in

inverters. [4]

Explain working of single phase full bridge inverter (using MOSFET

/ IGBT) for R load with input & output waveforms. [7]
OR

Draw a three phase inverter for balanced star R load? Explain its
operation of 180° mode with gate signals & output waveforms. [11]
What are advantages of PWM techniques in inverter? Explain Multiple
PWM technique with waveforms. [6]

A step down chopper is operated from dc supply voltage of 200V. It
has resistive load with R=20 Q. When chopper operates, voltage drop
across chopper is 2V. If duty cycle is 50%, calculate : [6]
1)  Average & rms o/p voltages

i1) Average & rms o/p currents

ii1)) Chopper efficiency

Explain with diagrams various control techniques in DC chopper
operation. [6]
Explain with block schematic working of SMPS. [6]

PT.O.



04) a)

b)

05) a)

b)

Q06) a)

b)

[6583]-94

OR

A step up chopper is operated from 230V dc supply and it provides
500V output. If chopping frequency is 2KHz, calculate ON & Off
times of chopper. [4]

Explain with circuit diagram operation of step up chopper and derive

Vs
an expression for its o/p voltage : Vo= (1—-D) where D is duty cycle.
[8]
Explain operation of step down chopper with R-L load for continuous
& discontinuous current mode. [6]

What is snubber circuit? Explain with circuit diagram working of
snubber circuit. [6]

Why isolation is required in power electronic circuits? Explain with
neat diagram working of isolation transformer. [7]

For a thyristor, Maximum junction temperature is 200°C. The thermal
resistances are &, = 0.16°C/W, O, = 0.08°C/W. For heat sink
temperature of 90°C, calculate total average power loss in thryistor -
sink combination.

If heat sink temperature is reduced to 70°C, find new total average
power loss in thryistor - sink combination [4]

OR

What is the need of resonant converter? Explain ZCS resonant converter
with circuit & waveforms. [7]

What are various cooling techniques used in power electronic circuits?
Explain in brief any one with thermal equivalent. [4]

What is EMI? What are various sources? Explain minimizing techniques
of EML [6]



Q7) a)

b)

08) a)

b)

[6583]-94

Explain with circuit diagram & various waveforms, how single phase

full wave AC voltage controller is used as a fan regulator. [6]

Explain various battery charging models for EVs [6]

Explain operation of On-line UPS with block schematic. [6]
OR

Explain single phase semi converter drive for single phase separately
excited dc motor. [6]

Why driver is required for LED lamp? Explain with suitable circuit

diagram working of a LED lamp driver. [S]

Explain with neat diagram variable voltage / frequency three phase

induction motor drive. [7]
lCdodos
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[6583]-95
T.E. (E & TC)
DIGITALIMAGE PROCESSING

(2019 Pattern) (Semester - VI) (Elective - IT) (304195 (A))

Time : 2% Hours]| [Max. Marks : 70
Instructions to the candidates:

D
2)
3)
4
)

6)

01) a)

b)

Q2) a)
b)

03) a)

b)

Answer QI or Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8.

Neat diagrams must be drawn wherever necessary.

Figures to the right indicate full marks.

Your answers will be valued as a whole.

Use of logarithic tables slide rule, mollier charts, electronic pocket, calculator and
steam tables is allowed.

Assume suitable data if necessary.

Explain Laplacian edge detector. Explain why LoG mask is preferred
over Laplacian edge detector? [6]

Define thresholding in image segmentation differentiate between global
thresholding and adaptive (local) thresholding with suitable example. [6]

What is region-based segmentation? Explain region growing and region

splitting discuss their advantages and disadvantages. [6]
OR
Explain how though transform is useful for edge linkage? [6]

Describe the thresholding technique in image segmentation. What is global
thresholding and adaptive thresholding, also explain otsu’s method. [6]

Define edge detection? Explain edge detection procedure using sobel
mask. [6]

What is data compression? Explain the different types of redundancies
used in image compression. Give suitable example for each. [6]

Explain the concept of motion estimation with the help of any one
algorithm in detail. [6]

Describe the Discrete Cosine Transform (DCT) and its applications in
image compression. [5]

OR
PTO.



04) 2)

b)

05) a)

b)

006) a)
b)

Q7) a)

b)

08) a)

b)

What is Y-Cb-Cr color space? Explain its transformation from RGB and
its relevance in compression. [6]

Draw and explain JPEG base line encode. Comment on block size used
in JPEG, [6]

Explain the concept of video compression describe intraframe and
interframe compression techniques used in modern codecs. [5]

Explain the image degradation/restoration model. Draw the basic block
diagram and describe each component involved. [6]

Explain how spatial filters like mean filter and median filter are used for
image restoration. [6]

Describe any two common noise models used in image restoration. [6]
OR
Compare in detail between image enhancement and image restoration.[6]

What are geometric transformations in image restoration? Explain
translation rotation, and scaling using appropriate mathematical models.

[6]
Explain the concept of wiener filtering derive the wiener filter expression
and describe how it restores images degraded by blur and noise. [6]

Define patterns and pattern classes in the context of object recognition.

Give suitable examples. [5]
Explain any one algorithm of content-based image retrieval. [6]
Explain structural methods of object recognition. Discuss the concept of
primitives, relationship and structural descriptions. [6]
OR
Describe decision theoretic methods for object recognition. Explain
minimum distance classification on Bayes classifies. [5]
Write a short note on the following structural methods : [6]

1)  Matching shape numbers

1)  String matching

Explain the process of feature extraction in object recognition. Why is
feature selection important? [6]

VOOVQ
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[6583]-96
T.E.(E & TC)
EMBEDDED PROCESSORS
(2019 Pattern) (Semester - VI) (304195D) (Elective-I1)

Time: 2%2Hours] [Max. Marks: 70
I nstructions to the candidates:

1) Solve Q1 OR Q2, Q3 OR Q4, Q5 OR Q6, Q7 OR Q8.

2) Neat diagrams must be drawn wherever necessary.

3) Figures to the right indicate full marks.

4)  Assume suitable data, if necessary.

Q1) & Draw and explain interfacing diagram of GPS using UART with LPC
2148. How latitude and longitude can be found with NEMA standard?[9]

b) State features of ADC in LPC2148, Explain the Onchip ADC using

Vectored Interrupt (VIC) [9]

OR
Q2) @ Draw an interfacing diagram of DHT11 with LPC2148 and write an
algorithm to display the temperatureon LCD. [9]
b) Draw and explaininterfacing of EEPROM with LPC2148 using |2C bus.
Which are the SFRs involved in 12C bus. [9]

Q3) @ What arethefeaturesand advantagesof ARM CORTEX M4 inembedded

system? Compare A, R & M series of Cortex processors. [9]
b) Draw and explain architecture of STM32F4xx. [8]
OR
Q4) @ Draw and explain CM SIS standard for firmware development in ARM
Cortex based system. [9]

b) Describe various interrupts and exceptions in STM32F4X X
microcontroller? [8]

PT.O.



Q3) 8

b)

Q6) a)

b)

Q7) 8

b)

Q8) g

b)

[6583]-96

Draw an interfacing diagram and write a C program to interface “7-
Segment” with STM32F4xx controller and display count digit “1” or

“7" onit. [9]

Write a program to generate 100 ms time delay using timer. Assume

external clock frequency of 16 MHz [9]
OR

Enlist various registers required to configure Serial Communication of
STM32F4xx Microcontroller. Explain any onewith suitable example.[9]

Enlist the features of on chip ADC & DAC of STM32F4xx controller.
Write program to generate ramp waveform using DAC. [9]

Write program to control the Speed of DC motor interfaced with

STM32F407XX. [9]

Explain with Concept of transmitting and receiving of data using CAN

bus. [8]
OR

Draw an interfacing diagram of STM32F4xx with accelerometer MPU
6050. Write algorithm to display the acceleration parameter inx, y, & z
directions. [9]

What are features of Ultrasonic sensor HCSR04? Explain interfacing
with STM32F407XX. Write agorithm to display distanceon LCD. [8]

L X X & X 4

L)
L)
L)
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[6583]-97

T.E. (Electronics & Telecommunication Engineering)
NETWORK SECURITY
(2019 Pattern) (Semester - V1) (Elective - I1) (304195)

Time: 2%2Hours] [Max. Marks: 70
I nstructions to the candidates:

1) Answer Qlor Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8.

2) Neat diagrams must be drawn wherever necessary.

3) Figures to the right indicates full marks.

4) Use of Calculator is allowed.

5) Assume Suitable data if necessary.

Q1) a Describetheadvantagesand disadvantages of symmetric and asymmetric

key cryptography. Compare them on any two parameters [9]
b) Discussthedifference between differential and linear cryptanalysis [7]

OR
Q2) @ Which basic steps are performed in one round of operation in DES?
Explainin detail. [9]
b) Discussthe background of RC4 and itsinitialization of S processes and
stream generation [7]

Q3) @ What are biometric authentication techniques? Explain itsimportancein
today’sdigital world [6]

b) What types of attacks are addressed by message authentication? [6]
c) What aretheimportant aspect that establish trust in digital signature[6]
OR

Q4) @ How the Authentication Applications such as Kerberos work? Explain
indetail. [6]

b) What changesin HMAC arerequired in order to replace one underlying
hash function with another? [6]

c) Writeshort note : Knapsack algorithm [6]

PT.O.



Q5) 3

Q6) a

Q7) @

Q3) a

[6583]-97

Explain in detail PGP Pretty Good Privacy concept and services

provided by PGP [6]
What is R64 conversion? Why is R64 conversion useful for an e-mail
application [6]
What is|P security overview, explain | P Security architecture [6]
OR
Write short note on Encapsulating Security payload [6]
Describe Key management usein email security [6]
Explainin brief SSMIME protocol [6]

Explain Firewall design principlesand discusstypesof firewalls  [6]
What isneed of SSL?Explain al Phases of SSL handshake protocol in

detail. [6]

Discuss web security consideration [6]
OR

Discuss secure inter-branch payment transactions [6]

What are the types of intruders and what are intrusion techniques  [6]

List and briefly explain three classes of intruders [6]

ofo ofo ofo
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[6583]-98
TE (E&TC)
SENSORSINAUTOMATION (Elective-11)
(2019 Pattern) (Semester - VI) (304195)
Time: 2%2Hours] [Max. Marks: 70

I nstructions to the candidates::

1)
2)
3)
4)

Ql) g

b)

Q2) g

b)

Q3) g

b)

Answer Q.1or Q.2,Q.30r Q.4,Q.50r Q.6& Q.70r Q. 8.
Figuresto theright side indicates full marks

Draw neat diagram wherever necessary.

Assume suitable data, jf necessary.

write ashort note (any three) [12]

I)  Pressure scales

i)  Bernoulli’stheorem

iii)  Orifice

Iv) Hall effect Sensors

What is ESFC-25D [5]
OR

What is basic Principle of capacitive elements. Explain with the help
diagram [6]

Why installation & calibration need to be understand by an engineer [5]
Compare Inductive & Capacitive proximity switch [6]

Explainworking principleof hall effect sensor with labeled diagram Write
application of hall effect sensor. [9]

What is Gyroscope, which are three basic types of Gyroscope, Explain
working of any onetypein detail ? [9]

P.T.O.



Q4) g

b)

Q5) 8
b)

Q6) &)

b)

Q7) 8

b)

d)

Q8) &)

b)

d)

OR
Explain working principle of potentiometric displacement sensors with

diagram .Writeitsapplications. [9]
What are Optical encoders? Explain its working principle with diagram
and writeits applications. [9]
List out advantages and disadvantages of RFID Sensor. [8]
Enlist properties and specification of Arduino Data Sheet ML X90614
non-contact temperature sensor. [9]
Enlist Gas sensorswith example. [4]
OR

Explain in detail about working principle of photo transistor and photo
diodewith example [8]

How the Ultrasonic proximity detector works for motion detection. [5]
What are the different sensors used for Environmental studies. [4]

What is a data acquisition system? What are different types of data
acquisition systems? Explain any one DAS system [7]

With the help of block diagram explain the IOT Functional blocks [5]

Explain SDI-12 Interface in detailsusing block diagram. [4]
Explain various application of IOT [2]
OR

Describethedifferent componentsof |OT with thehelp of Block diagram.
[6]
Explainthel OT based Engine Management system with the help of block

diagram. [6]

What are different types of sensorsin |OT? [4]

State application of DAC. [2]
THTHEY
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[6583]-99
T.E. (E&TC)
DIGITAL COMMUNICATION
(2019 Pattern) (Semester - V) (304181)

Time: 2%2Hours] [Max. Marks: 70
I nstructions to the candidates:

1)

2)
3)
4)

Q1) a)

b)

Q2) a)
b)

03) a)

b)

Answer any one Question out of Q. No. 1 or Q.2, Q. No. 3 or Q.4,
Q.No.50r Q.6 and Q. No.7 Or Q.8.

Neat diagrams must be drawn wherever necessary.

Figures to the right indicate full marks.

Assume suitable data, if necessary.

Explain M array QAM in following terms. [8]
1)  Draw signal space diagram of 16 - QAM
11) Comment on Euclidean distance for 16 QAM

Calculate bandwidth requirement and minimum separation (Euclidean
distance) of signal points in signal space for

i) 16-PSK

ii) 16-FSK

iii) 16-QAM.

Given that input bit rate is 8kbps and bit energy is 1 x 10~ J. [9]

OR

Compare M-ary PSK and M-ary FSK. [8]
What is OFDM? Draw and Explain block diagram of generation and
reception of the OFDM. [9]

Draw the block diagram of spread spectrum digital communication
and explain the various blocks. [9]

A spread spectrum communication system has the following parameters.
Information bit duration Tb = 4.095 ms, PN chip duration , Tc = 1
microsecond. Find the processing gain. What is the number of shift
registers required? Also find the jamming margin if Eb/NO = 10 for
BPSK Scheme. [9]

OR

PT.O.



04) a)

b)

05) a)

b)

06) a)

b)

Draw and explain FHSS spread spectrum system with transmitter and
reciever section. [9]

Design a three stage feedback shift register with proper taps to generate
N=7 PN sequence. Draw the generator block and if the initial state of
shift register is 100 (from left to right). Find the output sequence. [9]

Define all five Types of Entropies and Mutual Information in
communication system. [8]

Apply Shannon-Fano code for following message ensemble and find
coding efficiency [9]
X =[x, x, X, X, Xs X, X, X,]
P =1[1/4 1/8 1/16 1/16 1/16 Y 1/16 1/8 ]

OR

An analog signal is band-limited to 4 kHz. It is sampled at the Nyquist
rate and samples are quantized into 4 levels. The quantization levels
Q,, Q,, Q,, and Q, are independent messages and have the probabilities
P =P =1/8 and P,=P,=3/8, Find the information rate of the source.[8]

A discrete memory less source has an alphabet of five symbols with
their probabilites shown. Construct Huffman code and calculate code
efficiency redundancy of the code. [9]

Symbol M M M M M

1 2 3 4 5

Probability | 0.4 0.19 | 0.16 | 0.15 | 0.10

Q7) a)

[6583]-99

For a systematic linear block code, the three parity check digits, are

given by [9]
C,=d ®d ®d,
C.=d @d,
C.=d ®d,

1)  Construct Generator Matrix

i1) Construct All Code generated by this matrix
1i1) Determine error correcting capability

iv) Prepare suitable decoding table

v) Decode the received words 000110



b)

08) a)

b)

[6583]-99

Define and Explain following terms : [9]
1)  Hamming distance
i1) Hamming weight
ii1) Code rate
iv) Constraint length
v) Generator polynomial
OR

A (7,4) cyclic code is described by a generator polynomial
gxX)=1+x2+x [9]

1)  Find the codeword using polynomial division method for m = 1010

11) Design an encoder for systematic code generation and explain its
working

Explain Properties of Linear Block code and Cyclic Code with example

[9]
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[6583]-100
T.E. (Electronics & Telecommunication)
ELECTROMAGNETIC FIELD THEORY
(2019 Pattern) (Semester - V) (304182)
Time: 2%2Hours] [Max. Marks: 70
Instructions to the candidates :
1) Answer Q1 or Q2, Q3 or Q4, Q5 or Q6, and Q7 or Q8.
2) Figuresto theright indicate full marks.
3) Assumethe suitable data, if necessary.
Q1) a) Derive electrostatic boundary condition at an interface between conductor
and free space. [8]
b) A current element | AL, =107a,A. m located at (1, 0, 0) and
LAL, =107(0.6a, —23,+38,)Am located at (~1,0,0) in free space. Find the
vector force exerted on |,AL, by | AL,. [8]
OR
Q2) a) Derive an expression of parallel plate capacitor for more than one dielectric
interface. [8]
b) A boundary exits at z = 0 between two dielectrics ¢ | = 2.5 in z< 0 and

g, =41n z> 0. The field region of ¢  is E=-30a,+50a, +70a, V/m.
Find. [8]

) Normal and tangential component of E, and D,

i) Angle between E & normal to surface and Angle between
E, & normal to surface

P.T.O.



Q3) a)

b)

Q4) a)

b)

Q5) a)

b)

Q6) a)

b)

State Maxwell’s equation for static and time varying electric and magnetic
fields in both integral and differential form. [9]

Inaregion where ¢ = =1 and 6=0. Find electric and magnetic field intensity.If
A =107y cos 3x10%t cos Z@W—b and V =3x10’y sin 3x10°t sin zV
m

[9]
OR

State pointing vector. Derive the expression for pointing vector. What is
its significance? [9]

The electric field E =200 sin wt &, V/m exit at a certain point in the lossy
dielectric [9]

1) At what frequency will the conduction current and displacement
current densities have equal magnitude?

1)  Atthis frequency find the instantaneous displacement current density
i) What is the phase angle between these two.

Assume p=4n x 107 H/m ¢ =8.854 x 10" & 6 =2 x 10® Sm.

For electromagnetic wave, derive the expression for velocity and
wavelength in terms of conductivity of good conductor. [9]

A plane wave propagation through a medium e =8, u =2 has g =0.5

sin (10°t—Pz)a V/m. Determine [9]
)y P
i) m
) Velocity and Magnetic field intensity att =1 sec.
OR

Explain the concept of uniform plane wave. Also explain polarization of
uniform plane wave. [9]

Determine the amplitude of the reflected and transmitted E & H at the
interface of two media with medium-1 ¢ = 8.5, u =1 and 6 = 0
& medium-2 is free space. Assume normal incidence and the amplitude
of £ in medium-I at the interface is 1.5 V/m. [9]

[6583]-100 2



Q7) a) A transmission line has a characteristic impedance of 3002 and terminated
in load 150 +] 150Q. Find the following using smith chart. [10]

i)  VSWR

i)  reflection coefficient

i) i/p impedance at distance 0.1A from the load

1v) 1/p admittance at distance 0.1A from the load &

v)  position of first minima and maxima form the load.

b) What is mean by dissipationless line? Derive an expression for input
impedance of dissipationless line. [8]

OR

Q8) a) State primary and secondary constants and derive the relationship between
primary and secondary constant. [10]

b) If attenuation constant is 18 x 103 N/m, Velocity of propagation V is
1.8 x 108 m/sec and characteristic impedance is 60Q2. Find out the primary
line constant of such distortionless line at a frequency of 100Mhz. [8]

A A 4
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[6583]-101
T.E. (E&TC/E.C -A.C.T.)
MICROCONTROLLERS
(2019 Pattern) (Semester - V) (304184)

Time: 2%2Hours] [Max. Marks: 70
| nstructions to the candidates:

1)
2)
3)
4)
5)

Ql) &

b)
c)

Q2) 3
b)

Q3) 4

b)

Q4) 3

b)

Answer Q.1 or Q.2, Q.30r Q.4, Q.50r Q.6, Q.7 or Q.8.
Neat diagrams must be drawn wherever necessary.
Figures to the right side indicate full marks.

Use of calculator is allowed.

Assume suitable data, if necessary.

Satefeaturesof PIC. Comparethedifferent familiesof PICMicrocontroller.
[6]
Draw and explain program memory organization of PIC18F4550. [6]

Draw and explain flag register of PIC and also explain programming
model of PIC18FXXXX. [6]

OR
Draw and explain datamemory organization and stack of PIC18F4550.[6]
Draw and explain the RESET functional diagram. [6]
List the various oscillator options. How to select it using configuration
register? [6]

Write aprogram for 2.5kHz and 75% duty cycle PWM generation with

N=4. [9]

Write an embedded C program for reading single analog input range

from OV to 5V and display it on LCD. [8]
OR

Writea C program to toggle all bits of PORT B continuously with delay
of 5msusing timer O, 16 bit and no prescaer XTAL=10MHz. [9]

Explain the capture and PWM mode of PIC18F4550 in detail. [8]

PT.O.



Q5) 3

b)

Q6) &)

Q7) a

b)

Q3) a
b)

[6583]-101

Draw the interfacing of LCD with any port with PIC18F4550. Write C
code to display "Gudhi-Padhwa. [6]

Draw and explaininterfacing of 3x3 matrix keypad with PIC. Draw theflowchart
for it. [6]

Design step by step and explain aPI C test board. [6]
OR

Draw theinterfacing of LCD with PIC18F4550. Write C codeto display
"SPPU" on first line. [6]

Interface LEDs to PIC18F4550 and write C program to flash LEDs
after 1sec. [6]

Draw an interfacing diagram of motion detector with PIC18F4550 and
write code for it. [6]

State features of RTC and draw an interfacing diagram to interface it
with PIC. Writean initialization program. [9]

State features of SPI and 12C protocols. Compare RS232 and R$485.[8]
OR
Design atrafficlight controller system. [9]

Explain the 12C mode of MSSP structure and SPI mode of MSSP
structure used for serial communication. [8]

ofo ofo ofo
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[6583]-102R

T.E. (E& TC)
COMPUTERNETWORKS
(2019 Pattern) (Semester-V) (Elective-I) (304185)

Time : 2% Hours] [Max. Marks : 70
Instructions to the candidates:

1) Answer Q.1 or Q.2, Q.3 or 0.4, Q.5 or Q.6, Q.7 or Q.8.

2)  Neat diagrams must be drawn wherever necessary.

3)  Figures to the right indicates full marks.

4)  Assume suitable data if necessary.

Q1) a) What are the various performance parameters of network layer. Explain.

[7]

b) Explain in details classful and classless addressing. [7]
c) Give comparison between IPV4 and IPV6. [4]

OR
02) a) Discuss packet switching technique in detail. [7]
b) Explain ICMPV6 protocol (ICMPv6). [7]
c) Discuss the network layer services. (4]
03) a) Explain Dijkstra’s algorithm for shortest path routing. [6]
b) Discuss border gateway protocol (BGP). [5]
c) Whatis Routing? Explain unicast and multicast routing. [6]

OR
04) a) What is the use of OSPF? Discuss OSPF. [6]
b) Compare Intra and Interdomain routing. [5]
c) Explain IGMP protocol (IGMP protocol). [6]
05) a) Explain the difference between TCP and UDP. [9]
b) Explain the leaky bucket algorithm with suitable diagram. [9]

OR

PTO.



006) 2)
b)

Q7) a)
b)

08) a)
b)

Explain stream control transmission protocol. [9]
Discuss the scheduling Technique to Improve the Quality of Services
(QoS). 9]
List the functions of application layer. Explain the DNS in detail. [9]
Write short notes: [8]
i) DHCP

i) FTP

OR

Explain HTML programming and related TAGS in brief. [6]
Explain how DNS server work. [6]
Explain Dynamic host configuration protocol. [5]

otooleelesle
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TE.(E&TC)
DIGITAL SIGNAL PROCESSING
(2019 Pattern) (Semester - V) (304185 (A)) (Elective-l)

Time: 2%2Hourg| [Max. Marks: 70
I nstructions to the candidates:

1) SolveQ.lor Q.2,Q.30r Q4,Q50r Q.6 Q.70r Q.8.

2) Neat diagrams must be drawn wherever necessary.

3) Figuresto theright indicate full marks.

4) Assume suitable data, if necessary.

Q1) a) Compute the 5-point DFT for the given sequence x n[] ={1, 0, 1, 0, 1}.[§]
b) Compare DFT and FFT on the basis of computational complexity for

N =64, 256 and 1024. [6]
c) Compare linear and circular convolutions. [4]
OR
Q2) a) Find linear convolution using overlap add method of the following
sequence x(n) and h(n) [8]
x(n)={l,2,-1,2,3,-2,-3,-1,1, 1, 2, -1}
h(n) = {1, 2, 3}
b) State and prove any two important properties of DFT. [6]

c) Explain the linear filtering using overlap save and overlap add methods.[4]

Q3) a) Explain the concept of filter design. Explore the cascade and parallel

form in filter realization. [8]
b) Find out H(z) using impulse invariance method at 5 Hz sampling frequency
from H(s) as given [6]
2
H(S)———
( )(s+l)(s+ 2)
c) Explain the finite word length effect in filter design. [4]
OR

Q4) a) Explain DIT and DIF using Radix 2 FFT algorithm for 4-point sequences.[ 8]
b) Compare impulse invariance and bilinear transformation method.  [6]
c) Realize the following IIR filter using direct form I and direct form II [4]

H(2)

1+2Z2"'+377
1+4z7'+522+72°

PT.O.



Q5) a)

b)

Q6) a)
b)

Q7) a)

b)

Q8) a)

b)

Design FIR filter to meet following specifications using rectangular window.[ 7]

Hd(e")=e"", 0<|W<0.3*pi, 0.57<|W<x

=0, otherwise
Explain three linear phase conditions. [6]
Explain the Gibb’s phenomenon. [4]

OR
List out and elaborate advantages and disadvantages of FIR filter. [§]

List out all the windowing techniques? Describe any three with its
mathematical formulas characteristics and compare them. [9]

Write short notes on: [9]
)  Identification of voiced and unvoiced sound

1) LTI representation of speech signal

i) Power line interference

Describe the ECG signal with the help of neat sketch and elaborate types

of interference. [8]
OR

List out the R-peak detection methods and explain in detail any one of

the prominent technique. [9]

Write short notes on: [8]

1)  Spatial and temporal resolution

1) 2D convolution for feature extraction

Tr 1x 13
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[6583]_ 104 [Total No. of Pages: 2

T.E. (Electronics& Telecommunication)
ELECTRONIC MEASUREMENTS
(2019 Pattern) (Semester - V) (304185 (B)) (Elective-l)

Time: 2%2Hoursg| [Max. Marks: 70
I nstructions to the candidates:
1) Attempt Q.No. 1or Q.No. 2, Q.No. 3or Q.No. 4, Q.No.50r Q.No. 6, Q.No. 7 or Q.No. 8.
2) Neat diagrams must be drawn wherever necessary.
3) Figuresto theright indicate full marks.
4) Assume suitable data, if necessary.

Q1) @ ExplanwithBlock diagramAudio Signal generators. [6]
b) Explainworking of function generator. [6]

c) Withthehelp of block diagram, explain digital signal generator. [6]

OR
Q2) @ With the help of block diagram explain the operation of RF Signal
generator. [6]
b) Withthehelp of block diagram explain the function of microwave signal
generator. [6]
c) Explainroleof Noisegenerator. Explain how it works. [6]
Q3) @ Why to use DSO? What are the applications of DSO? [6]
b) Draw block diagram of Sampling Oscilloscope. [9]
c) lllustratethe z - modulation in oscilloscope. [6]

OR
Q4) @ Describe an overview of application of a CRO. [6]
b) Draw block diagram of Power Oscilloscope. [9]

c) Discussthe advantages and disadvantages of analog and digital type of
oscilloscope. [6]

PT.O.



Q5) 8

b)

Q6) 8
b)

Q7) 8
b)

Q3) 8
b)

With the help of block diagram explain LCD display. Explainal functional

pins. [6]
Explainworking | EEE 488 bus. [6]
Draw Block diagram of Strip Chart recorder. [9]
OR

Why the name Universal Counter/Timer? [4]
What is Period Mode, Time Interval mode and Ratio mode?

Explain above modes with suitable diagram. [8]
Why to use acquisition cards? Explain its use. [9]

What isAutomatic Test Equipment (ATE)? What are its benefits?  [6]

What is OTDR?Why to use it? Draw its Block Diagram? [6]

Explain Spectrum Analyzer with Neat Block Diagram. [6]
OR

Why to use Network Analyzer? What are their applications? [6]

Explainwith the help of block diagram field strength meter. [6]

Explain®Indugtrid revolutionsand their impact on Industrial Automation” [ 6]

Tr 1x 13
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[6583]-105
T.E. (Electronicsand Computer Engineering)

SOFTWARE ENGINEERINGAND PROJECT MANAGEMENT

(2019 Pattern) (Semester - VI) (310352)

Time: 2%2Hours] [Max. Marks: 70
| nstructions to the candidates:

1)
2)
3)
4)

Ql) &

b)

Q2) &)

b)
c)

Q3) 3

b)
c)

Q4) &)

b)

Answer Q.1 or Q.2, Q.30r Q.4, Q.50r Q.6, Q.7 or Q.8.
Neat diagrams must be drawn wherever necessary.
Figures to the right side indicate full marks.

Assume suitable data, if necessary.

Discussany of thefollowing with suitable example. [8]
1)  FPBased Estimation

i)  Process Based Estimation

What is project Scheduling? What are the basic principles of project

scheduling? [6]

Write a short note on: Object Point (OP) based estimation. [4]
OR

Compare Linesof code (L OC) and Function Point (FP) based estimation

of software. [8]

What isthe need of project estimation? [6]

Explain atimeline chart with suitable example. [4]

What arethe software design quality attributesand quality guidelines? 7]
Explain Component level design stepsin detail. [6]
What do you mean by the term cohesion and coupling in the context of
software design? How are these concepts useful in arriving at a good

design of a system? [4]
OR

What do you mean by software architecture? Why is architecture

Important? [7]

What do you understand by refactoring? Give the importance of

refactoring inimproving the quality of software. [6]

Differentiate between Abstraction and Refinement. [4]

PT.O.



Q5) @ What arethelayersof the SCM process? Explaineachindetail.  [8]
b) Prepare RMMM planfor thelate delivery of software product to customer.[6]
Cc) What arethe different categories of risk? [4]
OR
Q6) & Writeashort note on. [8]
i)  Version Control

i)  Change control process

b) How risk projectionis carried out using arisk table. [6]

c) What isasoftware SCM repository? [4]

Q7) & Explainthefollowing [7]
1)  Unittesting

i)  Integration testing
i)  Systemtesting
Iv) Acceptancetesting
b) What is software testing? Write down the differences between White

box and black box testing. [6]
c) Compareverification and validation. [4]
OR
Q8) a ExplainBuglifecycleor defect lifecycle. [7]

b) Whatisthetest plan?Write down atest plan for Mobile App testing.[6]

Cc) What arethe benefits of Automation testing? List out some automation
testing tool s/frameworks. [4]

ofo ofo ofo
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[6583]-106
TE (Electronics and Computer Engineering)

Computer Networ ksand Security
(2019 Pattern) (Semester - VI) (310353)

Time: 2%2Hours] [Max. Marks: 70
I nstructions to the candidates::

1)
2)
3)
4)

Ql) g
b)

Q2) g

b)

Q3) &)

b)

Answer Q.1or Q.2,Q.30r Q.4,Q.50r Q.6,Q. 70r Q. 8.
Neat Diagrams must be drawn wherever necessary.
Figuresto theright side indicate full marks.

Assume suitable data, if necessary.

Explain Services provided by the datalink layer [8]

Describein brief HDL C frame format. [6]

Write a note on Backbone networks [4]
OR

Explain frame format of PPP. Draw & explain flow diagram for PPP
connection. [9]

Draw and explain ARQ error correction technique. What is the error

probability on the return path? [9]

What is use of IP address? Explain in brief 1PV4 classful addressing

technique [6]

Explain shortest path agorithm [6]

Explain thefunctipn of ARP packet? Draw and explain ARP packet format

in details. [5]
OR

P.T.O.



Q4) &)
b)

Q5) 8
b)

Q6) a)

b)

Q7) 8
b)

Q8) a)

b)

Explain DHCP protocol with message format. State its advantages? [6]
Draw & explain TCP Header in details. [6]
Write short note on [9]
1) Shortest path routing 1i)  Flooding

Draw and explain TELNET protocol in details. [6]
Explain BOOTP with its message format. [6]
What isE-mail. List out the basic function of E-mail and explainit. [6]

OR

What arethedifferent Main components of Internet mail system? Explain
SMTP Protocol in short. [6]

What is the Socket? Explain socket address and socket structure.  [6]

Explain DNSworking. Write note on Name server in details. [6]
With neat diagram explain Hash function in details. [8]
Write note on [9]

1)  Network Monitoring ii) Network Simulator

OR
What is network monitoring, how to perform network monitoring
effectively [7]
Explain Basicsof security requirement [6]
Explain working of DSL [4]
THTEY
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[6583]-107
T.E. (Electronicsand Computer Engineering)
EMBEDDED PROCESSORSAND APPLICATIONS

(2019 Pattern) (Semester - VI) (310354)

Time: 2%2Hours] [Max. Marks: 70
I nstructions to the candidates:

1) Answer Qlor Q2 Q.30r Q4,Q50r Q.6, Q.7 or Q.8.

2) Figures to the right side indicate full marks.

3) Assume suitable data, if necessary.

Q1) @ Drawinterfacingdiagram and write an Embedded C program to transmit

character 'A' to PC using LPC2148. [6]
b) Draw GPSmoduleinterfacing to L PC2148. Write algorithm and draw
flowchart for the same. [6]

c) Draw andexplaininterfacing of | 2C EEPROM with LPC2148. Writean
algorithm and flowchart for reading and writing datafrom EEPROM .[ 8]

OR
Q2) @ ExplanADCR (A/D Control Register) and ADDR (A/D DataRegister)
of LPC2148. [6]
b) Draw the architecture of UART1 of LPC2148 and explain the function
of each block in detail. [6]

c) Enlist thefeaturesof on chip DAC of LPC2148. Write an Embedded C
Program for generation of triangular waveform using on chip DAC of

LPC2148 withitsinterfacing diagram. [8]

Q3) a Draw theblock diagram of Cortex M3 processor. List featuresof it and
explain its operating modes. [8]

b) CompareArm Classical seriesand ARM Cortex series. State advantages

of ARM Cortex series for embedded system design. [8]

OR

Q4) @ Draw andexplain CMSIS standard for ARM Cortex. [8]
b) Explain Cortex A seriesin detail. Compare Cortex A series, Cortex R
series and Cortex M series. [8]

PT.O.



Q5) 3

b)

Q6) a

b)

Q7) &
b)

Q8) a)

b)
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Draw and explain thefollowing [8]
1)  Interfacing Light Dependent Resistor with STM 32F4xx
i) Interfacing MQ3 sensor with STM 32F4xx

List out the features of timer/counter in STM 32F4xx series. Using TIM2 of
STM32F4xx, write the steps to generate a delay of 20 milli second. Assume

SYSCLK = 16 MHz (Assume Prescaler M=64) [8]
OR

Draw block diagram of clock system of STM32F4xx seriesand explain

different sources of clock. [8]

With the help of diagram explain ARM CORTEX M4 Thread and Handler
Operating modes. Compare Thread and Handler Operating modes. [8]

Draw and explain the block diagram of Embedded System with 10T.[9]
Explain case study of Smart Home Automation using loT with detailed

diagram. [9]
OR

Explainthefollowing termsalong with example: [9]

I)  Sensors

i)  Actuators

iii) Embedded System

Explain case study of Transportation Management using loT with detailed
diagram. [9]

ofo ofo ofo
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[6583]-108
T.E. (Electronics & Computer Engineering)
SOFTWARE MODELING AND DESIGN

(2019 Pattern) (Semester - V1) (310355A) (Elective - 11)

Time: 2%2Hours] [Max. Marks: 70
I nstructions to the candidates :

iy
2)
3)
Q1) g
b)

c)

Q2) g

b)

Q3) 8
b)

Q4) 8
b)

Answer Q1 or Q2, Q3 or Q4, Q5 or Q6, and Q7 or Q8.
Figuresto the right indicate full marks.
Assume suitable data, if necessary.

Explain the basic components of a sequence diagram. What are the

Differences between an Activity diagram and a Flowchart? [8]
What are some limitations or challenges associated with using activity
diagrams. [6]

What isactivity diagram? Explain the basic e ements of an activity diagram.
[6]

OR
Explain the key difference between state diagrams, sequence diagrams
and activity diagramsin software modeling. [8]
What is a state diagram and what isits purpose in software engineering?
Explain Triggers and Ports related to state diagram. [6]
Describe the difference between association roles and link names in a
collaboration diagram. [6]
Explain Method Design Using UML, Activity Diagram. [8]
What is object - oriented constraints language? Explain object oriented
constraints Language. [8]

OR
Describe Macro-Level Design Process. [8]
Describe object Relation Mapping and Table Class Mapping. [8]

P.T.O.



Q5) a)
b)

Q6) a)

b)

Q7) &)
b)

Q8) a)
b)

Explain Types of design patternsin brief. [8]
Explain General Responsibility Assignment Software Patterns. [8]
OR

Explain the difference between structural design patterns and other
categories of design patterns, such as creational and behavioral patterns.

[8]

Describethe Facade pattern and itsusein providing asimplified interface

to a complex system. [8]
Explain designing Client/Server SoftwareArchitecture. [9]
Describetheroleof softwarearchitecturein shaping the structure, behavior
and performance of a software system. [9]
OR
Explain designing Concurrent and Real Time Software Architectures.[9]
Explain designing Component-Based Software Architectures. [9]
L R X 4
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[6583]-109
T.E. (Electronics and Computer Engineering)

Advanced Database M anagement Systems (Elective-I1)
(2019 Pattern) (Semester - V1) (310355B)

Time: 2%2Hours] [Max. Marks: 70
I nstructions to the candidates::

1) AnswerQ.lorQ.2,Q.30rQ4,Q.50rQ.6,Q.70rQ.8.
2) Figurestotheright sideindicate full marks.
3) Assume suitable data, if necessary.

Q1) @ List Various types of NoSQL databases. Explain four types of NoSQL
databases. [9]

b) WhatisNoSQL database? Comparerelational and NoSQL databases.[ 8]
OR
Q2) @ Explainfeatures and advantages and disadvantages of MongoDB. [9]

b) What is JISON? Explain different data types and list out the features of

JSON. [8]
Q3) @ What is Data Warehouse? Explain characteristics and limitations of a
Data Warehouse. [9]
b) WhatisOnline Analytical Processing (OLAP)? Explain different typesof
OLAPiIndetail. [8]

OR

Q4) @ Explain star schemaand snowflake schemain detail with examples. .[9]

b) Explainin detail the various components of Data Warehouse. List out
the features of Data Warehouse. [8]

P.T.O.



Q35) 8

b)

Q6) a)

b)

Q7) 8

b)

Qg) a)

b)

What isknowledge discovery in adatabase (KDD)? Explain KDD seven

step process in detail. [9]

Define Data Mining. Explain application of Data Mining in

Telecommunication Industry. [9]
OR

Draw and explainthearchitectureof DataMining. List thevariousfeatures
of DataMining. [9]

Why dataMining isNecessary? Explain the applications briefly different
applicationsof DataMining. [9]

Explain Multimedia databases and Mobile databases in detail with
examples. [9]

Explain Spatial and Temporal databases. Compare Spatial and Temporal
databases. [9]
OR

Explain Geographical Information Systemsand Genome datamanagement.
[9]

Explain Deductive database in detail with example. [9]

THIRY
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[6583]-110
T.E. (Electronics and Computer Engineering)
POWER ELECTRONICS

(2019 Pattern) (Semester - V1) (310355C) (Elective - I1)

Time: 2%2Hours] [Max. Marks: 70
I nstructions to the candidates:

1)
2)
3)
4)
5)

Q1) a)

b)

02) a)

b)

03) a)

b)

Answer Q.1 or Q.2, Q.30r Q.4, Q.50r Q.6, Q.70r Q8.
Neat diagrams must be drawn wherever necessary.
Figures to the right side indicate full marks.

Use of Calculator is allowed.

Assume Suitable data if necessary

Draw the circuit diagram voltage and current wave forms for o = 60°,
R-L load of semiconverter. [8]

Draw the circuit diagrams for three phase fully controlled converter
with R load. Draw load current and load voltage wave forms with

o = 60° and 90° [9]
OR

Derive the equation for average and RMS output voltage of single

phase semi controlledconverter connected to RL load. [8]

What is power factor? Explain power factor improvement techniques.[9]

Explain with circuit diagram, single phase full wave AC voltage
controller of R load. Also draw following waveforms. [9]

1)  Input voltage

i1)  Gate signals for power devices

ii1)) Output voltage

iv) Output current

Explain with circuit diagram, operation of set up shopper and derive

Vs
an expression for its output voltage Vo= ﬁ where D is duty cycle.

[9]

PT.O.



04) a)

b)

05) a)

b)

Q06) a)

b)

Q7) a)

b)

08) a)

b)

OR

Explain in details the operation of step-down chopper. Derive the
expression for average output voltage. [9]

Explain with block schematic working of SMPS. State its advantage
and disadvantages. [9]

What is mean by harmonics in inverters? Explain effects of harmonics.
[7]

Draw a three phase inverter for balanced star R load? Explain its
operation operation of 180°mode with get signals and output

waveforms. [10]
OR

What are PWM techniques in inverter? Explain anyone PWM technique

with waveforms. [7]

Give classification of inverters? Explain role of feedback in inverters.
Explain, working of single phase full bridged inverter for R load with
input and output waveforms. [10]

Explain various performance parameters of batteries used in batteries

operated power systems. [6]
Explain working of electronic ballast with blocks schematic. [6]
Explain application of power electronics in induction heating. [6]
OR
Explain the principle of induction heating and state its application.
Also give advantages and disadvantages. [9]
Draw and explain online and offline UPS with neat diagram. Write
their specification. [9]
lClodos
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[6583]-111
T.E. (Electronicsand Computer Engineering)
PLCANDAUTOMATION

(2019 Pattern) (Semester - VI) (Elective - 11)(310355D)

Time: 2%2Hours] [Max. Marks: 70
| nstructions to the candidates:

1)
2)
3)
4)

Ql) 8
b)

c)

Q2) 3

b)

Q3) &)

b)

Answer Q.1 or Q.2, Q.30r Q.4, Q.50r Q.6, Q.7 or Q.8.
Neat diagrams must be drawn wherever necessary.
Figures to the right side indicate full marks.

Assume suitable data, if necessary.

Explainthe Retentivetimer in detail withtiming diagram. [6]

Write a PLC Ladder program for 24-hour clock program. [6]

Enlist thetypesof analog PL C systems? Explainin detail about the PLC

Analog signal processing. [6]
OR

List various types of counters used in PLC. Explain any one in detall
with timing diagram. [6]

Develop a PLC Ladder program for the following statement: Motor
1(M1) starts as soon as start switch is ON; after 10 Seconds MI goes
OFF and Motor

2 (M2) starts. After 5 seconds, M2 goes OFF and M3 starts. After 10
Seconds M3 goes OFF, M| starts and the cycle is repeated. When stop
switch is ON, al Motors are stop. [6]

Explain PLC matrix functionsin detail. [6]

Explainin detail about the Electric Noise and suitable example of noise

suppression. [9]
Explain the procedure of PLC Maintenancein detail. [8]
OR

PT.O.



Q4) 3
b)

Q5) 3

b)

Q6) &)
b)

Q7) &

b)

Q3) 3

b)
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Explain the stepsto befollowed when commissioning aPL C system.[9]

Explainin detail about the circuit protections & wiring. [8]

Explain any one type of process used in process control Industries.

Explain about the structure of control systems. [9]
Explainin detail about Remoteterminal unit (RTU). [8]
OR

Draw and explain the block diagram of SCADA systemindetail. [9]

Explain in detail about Master termina unit (MTU). Enlist any three
applications of HMI inindustry. [8]

State the advantages of standard industrial network? Explain the serial

communicationinterfacein detail. [9]

Describe the types of networking channels. Comparethe different types

of control system bases. [9]
OR

Comparetheseria and parallel transmission. Explainin detail the concept

of data communication in PLC based industrial networking. [9]

Explain in detail about Profibus protocol and its types. [9]
& b R
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[6583]-112
T.E. (Electronics and Computer Engineering)
DATABASE MANAGEMENT SYSTEM
(2019 Pattern) (Semester - V) (310341)

Time: 2%2Hours] [Max. Marks: 70
Instructions to the candidates :

1) Answer Qlor Q.2 Q3o0r Q.4 Q50r Q.6 Q.70r Q.8.

2) Figuresto theright side indicate full marks.

3) Assume suitable data, if necessary.

Q1) @ What are the advantages of SQL? [6]
b) Explainthevarious Set Operationswith example. [6]
c) Explainfollowingtermsin SQL: [8]

1)  Order by clause
i) Havingclause
i)  Group by clause
V)  In Operator
OR
Q2) @ ExplainPrimary Key, Foreign Key and Unique Key related to DBM S[ 6]
b) Explainthefollowingterms: [6]
)  Commit
ii)  Rollback
i) Save-point
c) Explainstring handling functionsin SQL. [8]

Q3) @ Whatisatransactionin SQL?Explain different transaction states 8]

b) Define schedule in SQL. Explain recoverable and non-recoverable
schedules. [8]

OR
P.T.O.



Q4) 8

b)

Q5) a)
b)

Q6) a)
b)

Q7) a
b)

Q8) a
b)

Explain the need of concurrency control. Discuss two phase locking

protocol and strict two phase locking protocols? [8]
Explain about different typesof locks? Describe Timestamp based locking
protocols? [8]
Explain 2 tier and 3tier architecture with example [8]
What are the design considerations for distributed databases? [8]
OR
Describe concurrency control in distributed databases. [8]
Define a distributed database. Explain advantages and disadvantages of
distributed database. [8]
Explain the difference betweep SQL and No SQL. [6]
List NoSQL databases and explain key value database [6]
Enlist CRUD operationsin MongoDB database with syntax [6]
OR
Explain concept of indexing in MongoDB [6]

Explain the need of NoSQL and state its advantages over RDBMS. [6]
Consider following structure for MongoDB collections and write aquery
for following requirementsin MongoDB [6]
Book( Book Title, Author ISBN, Version, Year, Subject)

)  WriteaMongoDB query to create the above collections.

i)  Find the information about all books of Author “Korth”

i) Find al Authors who wrote database subject books

L A 4
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[6583]-113
T.E. (Electronics and Computer Engineering)
Advanced Java Programming
(2019 Pattern) (Semester - V) (310342)

Time: 2%2Hours] [Max. Marks: 70
| nstructions to the candidates::

1)
2)
3)

Ql) 8
b)

Q2) &

b)

Q3) 8

b)

Answer Q.1or Q.2,Q.30r Q.4,Q.50r Q.6,Q. 70r Q. 8.
Figuresto theright side indicate full marks.
Assume suitable data, if necessary.

DefineApplet. Explainthetypesof Applet with suitablediagramindetail .[ 6]
Describe the various sections of Web page in the context of Applet. [6]

Compose an Applet program to change the Foreground and Background

Color. [9]
OR

Explain with suitable example to pass parameters to an Applet using

<PARAM> tag. [6]

Explain thefollowing Swing componentsin detail : [6]

)  JButton ii) Comboboxes

Compose a JavaApplet program to implement a JCheckBox class. [5]

Describethefollowing: [6]

1)  Foreground Events and Background Events

ii) Event Classes

Sketch and explain the hierarchy of classesin the java.awt package. [6]

Compose a program to implement the JavaAWT Button. [9]
OR

P.T.O.



Q4) &)
b)

Q3) 8

b)

Q6)a)

b)

Q7) 8

b)

Q8) g
b)

Explainin detall about the event handling mechanismin Java. [6]

Explain the concept of Inner Classes and Anonymous I nner Classes with

suitableexample. [6]
Write a Java program to handle mouse events implementing the Mouse
Listener interface. [9]
Explain Flow and Border layout management classes with examples of
each. [6]
Describethefollowing: [6]
)  JMenu

i)  IMenuitem.

Describe the Arraylist Class in Java Collection framework with suitable

example. [6]
OR

Explain the Java AWT container and components in detail. Define the

containers window and Panel. [6]

Describethe Collection Framework. Explain Map Interfacein detail. [6]

Compose a Java Swing program to implement a simple Notepad
application consisting of JFrame, IMenubar, Jnenu (file, edit, help) and

JMenultem (copy, paste). [6]
Sketch the JIDBC architecture. Using JDBC, explain in detail about the
steps to connect to the database in java. [6]
Explain in detail about the overview of the JDBC process. [6]

Develop a program to insert a table having the fields such as Roll No.,
Name, Mobile No. and also retrieve the same data from the database

using JDBC. [6]
OR
Compare between prepared statement & Callable Statement? [6]
Develop aprogramtoinsert and retrieve the datafrom the database using
JDBC. [6]
Explain how SQL Exception help to determine the cause of the error
encounters during execution of JDBC process. [6]
THTEY
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[6583]-114
T.E. (Electronics& Computer Engineering)
DATA COMMUNICATION
(2019 Pattern) (Semester - V)(310343)

Time: 2%2Hours] [Max. Marks: 70
| nstructions to the candidates:

1)
2)
3)
4)

Ql) &
b)

c)

Q2) &
b)

c)

Q3) 4
b)

c)

Q4) &)
b)

Answer Q.1 or Q.2, Q.30r Q.4, Q.50r Q.6 and Q.7 or Q.8.
Figures to the right side indicate full marks.

Assume suitable data, if necessary.

Neat diagrams must be drawn wherever necessary.

Explain ASK Transmitter and Receiver with waveform. [9]

Explain QPSK Transmitter in detail with the help of block diagram.[6]

Draw and explain BPSK modulator and demodulator with itswaveforms,[6]
OR

Explain QPSK Receiver in detail with the help of block diagram.  [5]

ExplanM-ary PSK indetail with the help of Transmitter and Recelver.[6]

Compare between FSK and PSK. [6]

Compare between CDMA and FDMA. [9]

Explain CDMA technology in details. [6]

Explan FDMA indetails. Also State itsAdvantages & Disadvantages.[6]
OR

What is PN Sequencein CDMA? Explain [9]

Explain TDMA technology in details. Also state its advantages and
disadvantages. [6]

What are the Advantages & Disadvantages of Code Division Mutliple
Access? [6]

PT.O.



Q5) 3

b)

Q6) a

Q7) a

b)

Q3) 3

[6583]-114

Prove the following statement, If receiver know the message being
transmitted, the amount of information carried is"Zero" [9]

Explainthefollowing terms, [6]
1)  Measureof Information

i) Unitof Information

i) Information Rate

In binary sequence '0" occur with probability of %2 and '1' occur with
probability of 2/3 then calculate amount of information conveyed by

each binit. [7]
OR

Explain Huffman coding algorithm. Also stateits advantages. [9]

L et us consider a binary source with source aphabet s= {S, S,} with

probabilities P = { 1/256, 255/256} find entropy. [6]

Define entropy. Drive the expression for entropy. [7]

Defineand explainsinglebit error and burst error. Also state disadvantages

of error control coding. [9]
Definethefollowing related to error control coding. [6]
I) code word

i)  code rate

i) code efficiency
Iv) hamming distance
v)  Minimumdistance

What is meant by error detection? Explain check sum error detection
method. [7]

OR
Define error control coding. Explain need of error control coding. [5]
What ismeant by error detection? Explain parity checking error detection

method. [6]

Find the checksum of following message 10001001, 11100010, 001001001,

10000100. [7]
o & b
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[6583]-114
T.E. (Electronics& Computer Engineering)
DATA COMMUNICATION
(2019 Pattern) (Semester - V)(310343)

Time: 2%2Hours] [Max. Marks: 70
| nstructions to the candidates:

1)
2)
3)
4)

Ql) &
b)

c)

Q2) &
b)

c)

Q3) 4
b)

c)

Q4) &)
b)

Answer Q.1 or Q.2, Q.30r Q.4, Q.50r Q.6 and Q.7 or Q.8.
Figures to the right side indicate full marks.

Assume suitable data, if necessary.

Neat diagrams must be drawn wherever necessary.

Explain ASK Transmitter and Receiver with waveform. [9]

Explain QPSK Transmitter in detail with the help of block diagram.[6]

Draw and explain BPSK modulator and demodulator with itswaveforms,[6]
OR

Explain QPSK Receiver in detail with the help of block diagram.  [5]

ExplanM-ary PSK indetail with the help of Transmitter and Recelver.[6]

Compare between FSK and PSK. [6]

Compare between CDMA and FDMA. [9]

Explain CDMA technology in details. [6]

Explan FDMA indetails. Also State itsAdvantages & Disadvantages.[6]
OR

What is PN Sequencein CDMA? Explain [9]

Explain TDMA technology in details. Also state its advantages and
disadvantages. [6]

What are the Advantages & Disadvantages of Code Division Mutliple
Access? [6]

PT.O.



Q5) 3

b)

Q6) a

Q7) a

b)

Q3) 3

[6583]-114

Prove the following statement, If receiver know the message being
transmitted, the amount of information carried is"Zero" [9]

Explainthefollowing terms, [6]
1)  Measureof Information

i) Unitof Information

i) Information Rate

In binary sequence '0" occur with probability of %2 and '1' occur with
probability of 2/3 then calculate amount of information conveyed by

each binit. [7]
OR

Explain Huffman coding algorithm. Also stateits advantages. [9]

L et us consider a binary source with source aphabet s= {S, S,} with

probabilities P = { 1/256, 255/256} find entropy. [6]

Define entropy. Drive the expression for entropy. [7]

Defineand explainsinglebit error and burst error. Also state disadvantages

of error control coding. [9]
Definethefollowing related to error control coding. [6]
I) code word

i)  code rate

i) code efficiency
Iv) hamming distance
v)  Minimumdistance

What is meant by error detection? Explain check sum error detection
method. [7]

OR
Define error control coding. Explain need of error control coding. [5]
What ismeant by error detection? Explain parity checking error detection

method. [6]

Find the checksum of following message 10001001, 11100010, 001001001,

10000100. [7]
o & b
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[6583]-115

T.E. (Electronics& Computer Engineering)
MICROCONTROLLER & APPLICATIONS
(2019 Pattern) (Semester - V) (310344)

Time: 2%2Hours] [Max. Marks: 70
I nstructions to the candidates:

1) Answer Qlor Q2 Q.30r Q4, Q50r Q.6and Q.7 or Q.8.

2) Figuresto the right side indicate full marks.

3) Assume suitable data, if necessary.

Q1) @ Draw interfacing diagram and write a C program for the 8051
microcontroller to transfer the letter “A” serially at 4800 baud

continuously. Use 8 bit data and 1 stop bit. [6]
b) Draw interfacing diagram of DAC to 8051 microcontroller and write an
Embedded C program to generate sine wave form. [6]

c) Explaintheworking principle of motion detector (PIR) sensor. Draw
interfacing diagram of motion detector sensor and buzzer with 8051
microcontroller and write a Embedded C program to turn on buzzer

when motion is detected. [8]
OR
Q2) @ Interface buzzer with 8051 microcontroller. Write an Embedded C
program for the same. [6]
b) Draw interfacing diagram of opto - isolator with 8051 microcontoller.
Also write an Embedded C program for same. [6]

c) Draw interfacing diagram of stepper motor with 8051 microcontoller.
Write an Embedded C program to rotate stepper motor continuously in
clockwisedirection. [8]

Q3) a Listfeaturesandapplicationsof variantsof M SP430 family M SP430x2x,
M SP430x4x,M SPA30x5x. [8]

b) Explainindetail: [8]
1)  Low power modesin MSP430 microcontroller.
i) Compare FRAM and Flash memory.
OR

PT.O.



Q4) 3

b)

Q5) &)

b)

Q6) 3

b)

Q7) a
b)

Q8) &)

b)

[6583]-115

State the function of following registers of M SP430 microcontroller.[ 8]
) StatusRegister

i)  Program Counter

i) Stack pointer

Explainindetail any four addressngmodesof M SP430 microcontroller.[8]

Write an Embedded C program for blinking of LED with and without

switch using MSP430. Also draw itsinterfacing diagram. [8]

Interface relay with MSP430 microcontroller. Write an Embedded C

program for the same and draw its flowchart. [8]
OR

Draw interfacing diagram of IR sensor with MSP430 microcontroller.
Alsowrite Embedded C program for the samealong withitsflowchart.[§]

Draw and explaininterrupt structure of M SP430. [8]

Explain with neat block diagram DASusing 8051 microcontoller.  [9]

Design environment Monitoring System using M SP430 microcontroller.

Also draw the flowchart for same. [9]
OR

Design Home A utomation System using M SP430 microcontroller. Also

draw the flowchart for same. [9]

Design frequency counter using 8051 microcontroller which will display
theresult of variousfrequency rangeson LCD. Also writethe algorithm
for same. [9]
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T.E. (Electronicsand Computer Engineering)
DISTRIBUTED SYSTEMS
(2019 Pattern) (Semester - V) (Elective- 1) (310345 A)

Time: 2%2Hoursg| [Max. Marks: 70
I nstructions to the candidates:

1) Answer Qlor Q.2 Q30r Q4 Q50 Q6 Q.70r Q8.

2) Figuresto theright indicate full marks.

3) Assume suitable data, if necessary.

Q1) & ExplaintheAndrew filesystem and file sharing semantics. [6]

b) Explainthe Domain Name System service and BIND implementation of
DNS. [6]

c) WhatisPeerto Peer system? Explain theworking of Peer to Peer System.
What are the features of Peer to Peer system? State the advantages of

Peer to Peer system. [8]
OR
Q2) @& What is distributed file systems? Write the Key design issues for
distributed file systems? [6]
b) Withthehelp of neat sketch explain Routing Overlaysin detail. [6]
c) Explainthefollowingindetail [8]

1)  Napster and itslegacy
ii)  Peer to Peer middleware

Q3) @ What isreplication? Write about motivations for replication. What are

replicamanagers? Explain the passivereplication? [8]
b) What is a transaction? Explain flat transaction and nested transaction
with suitable example. [8]

OR
Q4) & Explain the terms: Clocks, Clock Skew, Clock Drift, Co-ordinated
Universal Time. [8]

b) What is distributed deadlock? Explain with example. Explain phantom
deadlocks. Explain edge chasing deadlock detection techniquein distributed
systems. [9]

PT.O.



Q5) 8

b)

Q6) a)

b)

Q7) 8

b)

Q8) &)

b)

What is process management in distributed systems? What is the main
goal of process management in distributed systems? Explain the main
functions of distributed process management. [8]

Explainthe stepsinvolved in process migration. Write the advantages of
Processmigration. State the desirable features of agood processmigration
mechanism. [8]

OR

What is Process migration? Givethe classification of Process migration.
Explain non-preemptiveand preemptive migration during itsexecution.[ 8]

Explain about various thread modelsin detail. Explain the design issues
in threads Package. How to implement athread package? [8]

What do you mean by Coda file system? Explain the disconnected

operation in the Coda File System. [6]
What is distributed file system? Explain challenges associated with
distributed file system. [6]
Explainin detail Googlefile system design requirements. [6]
OR
State the features of Google file system. State the advantages and
disadvantages of Googlefile system? [6]
With the help of neat diagram explain Network File System (NFS) of
distributed file system. [6]

With the help of neat diagram explain structure of distributed file system.[ 6]
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T.E. (Electronics& Computer Engineering)
BLOCK CHAIN TECHNOLOGY
(2019 Pattern) (Semester - V) (310345 B) (Elective- )

Time: 2%2Hoursg| [Max. Marks: 70
I nstructions to the candidates:

1) Answer Qlor Q.2 Q.30r Q4, Q50r Q.6 Q.70r Q8.

2) Neat diagrams must be drawn wherever necessary.

3) Figuresto theright indicate full marks.

4) Assume suitable data, if necessary.

Q1) & Explainthesignificanceof public key encryption. [6]
b) Describe hashing with data structure through an example. [6]
c) Explainworking of message authentication code. [6]

OR
Q2) @ Explaincryptography primitives. [6]
b) Whatishashing? Explainin detail. [6]
c) Explainthesignificanceof cryptography premitives. [6]
Q3) @ Writefeaturesof ethereum. [5]
b) Explainethereum accounts. [6]
c) Whatisethereumwallet? Explain. [6]

OR
Q4) & Explain Ethereum languages & consensusalgorithm. [9]
b) Explaintheworking of Ethereum Virtual Machine. [6]

c) Compare proof of work & proof of stake consensus algorithms.  [6]

Q5) @ Draw and explain structure of Merkel Treewith example. [6]
b) ExplainBitcoin Network in detail. [9]
c) ExplainBitcoinclientindetail. [6]

OR

PT.O.



Q6) 8
b)

Q7) 8
b)

Q8) &)

b)

Explaintypesof Bitcoin Wallet. [6]

Draw & explain block structure of Bitcoin. [9]
What is Bitcoin? Write history of Bitcoin. [6]
Explain characteristics of cloud technology. [6]
Explain concept of 10T with Blockchain Technology. [6]
Explain : Enhancement of Blockchainwith machinelearning. [6]
OR
Explain, how artificial intelligencein blockchain technol ogy can upgrade
the technol ogy. [6]
Write benefits of blockchain technology with Robotics Process
automation. [6]
Describe Blockchain with 10T for data security of 10T enabled
systems. [6]
T 13 13
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T.E. (Electronicsand Computer Engineering)
DIGITAL SIGNAL PROCESSING
(2019 Pattern) (Semester - V) (310345 C) (Elective- 1)

Time: 2%2Hoursg| [Max. Marks: 70
I nstructions to the candidates:

1) Answer Qlor Q.2 Q.30r Q4, Q50r Q.6 Q.70r Q8.

2) Neat diagrams must be drawn wherever necessary.

3) Figuresto theright indicate full marks.

4) Useof calculator is allowed.

5) Assume suitable data if necessary.

Q1) a) Explain Properties of FIR filters. [9]
b) Explain design of IR filter using Impulse Invariance method. What are
the disadvantages of Impulse Invariance Method. [9]

OR
Q2) a) What is Bilinear transformation? Explain the properties of Bilinear
Transformation. [9]

b) Convert an analog filter with system function H(s) into digital IIR filter
using impulse-invariance method. H(s) = 10/S? + 7S +10 Draw the direct
form-I and II structures for the following systems. [9]

Q3) a) 1) 3y(n)-2y(n—-1)+y(n=2)=4x(n)—-3x(n—-1)+2X(n—-2) [8]

1) y(n)=0.5[x(n)+Xx(n-1)]
b) Compare IIR and FIR filters on Memory requirement, Stability, Phase

response, Processing time, Mathematical equation. [9]

OR
Q4) a) Explain Finite Word length effect in IR filters. [8]
b) Obtain the system function H(z) for h (n) = {4, 2, -2, -3} and draw a
direct form FIR filter structure. [9]

Q5) a) What s the role of anti-aliasing filter and anti-imaging filter in decimator

and interpolator? [9]
b) What do you mean by decimation? Give the input-output relationship
for the decimation process. [9]

OR

PT.O.



Q6) a)
b)

Q7) a)
b)

Q8) a)
b)

Explain the sampling theorem and prove with mathematical equation.[9]

What is principle of interpolation? Derive the expression for interpolated

signal at the output. [9]

Explain any one application of Speech signal processing. [8]

With the help of block diagram explain the basic elements of DSP

system. [9]
OR

Explain the features of a digital signal processing. [8]

Explain the architecture of TMS320C54 XX digital signal processing.[9]
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T.E. (Electronicsand Computer Engineering)
SENSORSAND APPLICATIONS
(2019 Pattern) (Semester - V) (310345 D) (Elective-l)

Time: 2%2Hourg| [Max. Marks: 70
I nstructions to the candidates:

1)
2)
3)

QL) g
b)

c)

Q2) &

b)

Q3) &)

b)

Answer Q.1or Q.2, Q.3 0or Q.4, Q.50r Q.6, Q.7 or Q.8.
Figuresto the right indicate full marks.
Assume suitable data, if necessary.

Defineflow and flow rate. Explain different typesof flows. Explainbasic

principle of flow meter. [6]
Draw neat diagram of float type liquid level sensor and explain it in
detail. [6]

Definedifferential flow meter/obstruction typeflow meter. Explain Orifice,
venture and flow nozzle type differential transducer for flow

measurement. [8]
OR
With the help of neat diagram explain working of Electromagnetic flow
meter. [6]
Draw neat diagram Ultrasonic type liquid level sensor and explainitin
detail. [6]
With the help of neat diagram explain Capacitance Level Sensor for the
following [8]

I)  Conductiveliquid
i) Non-conductiveliquid

Explain operating principle of PIR sensor. With the help of neat diagram
explain working of optoel ectronics Motion Sensor. [8]

Explain thefollowing type accel erometer [8]
1)  Capacitive accelerometer

i)  Thermal accelerometer

i)  Piezoelectric accelerometer

IV) Piezoresistive accelerometer

OR
PT.O.



Q4) g

b)

Q35) 8

b)

Q6) a)

b)

Q7) 8
b)

Q3) 8

b)

With the help of neat diagram explain Rotary/Angular incremental optical
Encoder. [8]

Draw neat construction diagram of LVDT. Explain working and
characteristics of LVDT. State its advantages and disadvantages of
LVDT. [8]

With the help of neat construction diagram explain Hall Effect Magnetic

field sensors. Explain working of PZT sensors and actuators. [8]

Explain Bulk Micromachining process and Surface Micromachining

process and compare them. [8]
OR

Draw neat block diagram Smart sensor and explain functioning of each
block. State the advantages and disadvantages of Smart Sensor.  [8]

With the help of neat diagram explain thefollowing [8]
1)  Micro Resonator

i)  Hot wireanemometer micro miniature temperature sensor

With the help of neat diagram explain solenoid operated spool valve.[6]

Explain poppet bidirectional Control Valve. Comparefinite positionvalve
and infinite position valve. [6]

Draw construction of aDC motorsand explain its operating principle.[ 6]
OR

Explainthefollowing w.r.t. valve characteristics. [6]

1)  Linear flow characteristic

i)  Equal percentage

i) Quick opening

Explain single acting cylinder and double acting cylinder with suitable

diagram and compare them. [6]

Draw relay driver circuit using transistor and explain design of relay
driver circuit using transistor. [6]

Tr 1x 13
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[6583]-120
T.E. (Information Technology)
COMPUTER NETWORK AND SECURITY
(2019 Pattern) (Semester - V1) (314451)

Time: 2%2Hours] [Max. Marks: 70
I nstructions to the candidates:

1)
2)
3)
4)

Q1) &)
b)

Q2) g

b)

Q3) 8

b)

Q4) 8
b)

Q3) 8
b)

Attempt Q.1 or Q.2, Q.3 or Q.4, Q.50r Q.6, Q.7 or Q.8
Neat diagrams must be drawn wherever necessary.
Figures to the right indicate full markec.

Assume suitable data necessary.

Explain MACAW protocol in detail with the help of diagram. [8]
Explain the connection establishment and data transfer phase in the
following routing protocolswith suitable diagram. [9]
) AODV

i) DSR

OR

Differentiate between infrastructure network and infrastructure less
network. What are issues in Adhoc wirel ess network? [8]
List types of Wireless Sensor Network architecture. Explain the phases
of LEACH routing protocol in detail. [9]

What is Cipher Block Chaining (CBC)? Explain the process and

Characteristics of CBC with suitable diagram. [10]

What is substitution cipher? Explain the types of mono al phabetic cipher

with suitable example. [8]
OR

Explaindifferent typesof attacks on messageintegrity and availability.[10]
What isnetwork attack? Differentiate between active and passive attack.

[8]

Explain theworking of DES with suitable example. [10]

Describe how digital signature standard scheme generate and verify the

digital signature. [8]
OR

PT.O.



Q6) @ ExplainDiffieHellman agorithm with suitable example. [9]
b) Explain RSA agorithm with suitable example. [9]

Q7) @ What is the difference between hardware attack and software attack?

Write anote on MIM attack. [9]
b) DefineVulnerability. Explaintypesof vulnerabilitiesin detail. [8]
OR
Q8) @ Definecyber security and explain the different layersof security.  [9]
b) Writeashort noteon : [8]

)  Cyber Stalking
i)  Internet Governancein cyber security

L X X B X 4

L)
L)
L)
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[6583]-121

T.E. (Information Technology)
DATA SCIENCEAND BIGDATA ANALYTICS
(2019 Pattern) (Semseter - V1) (314452)

Time: 2%2Hours] [Max. Marks: 70
I nstructions to the candidates:

1) Answer Qlor Q2 Q.30r Q4,Q50r Q.6, Q.7 or Q.8.

2) Neat diagrams must be drawn wherever necessary.

2) Figures to the right indicate full marks.

3) Assume suitable data, if necessary.

Q1) @ 1) Drawarchitectureof GoogleFilesystemand explainitsadvantages|[5]
i)  Describe with example the types of classesto handle big data. [5]
b) Draw architecture of Hadoop distributed file system and explain.  [§]

OR
Q2) a i) Write5 Hadoop Shell commands [9]
i)  Explain Role Job tracker and Task Tracker in Hadoop Architecture.[5]
b) Explain Read operationsin HDFS with suitable diagram. [8]

Q3) a Explandifferenttypesof BigDaaAndyss Howitwill peformanayss|8]

b) i) Explain Different Data Transformation techniqueswith its

applications. [3]
i)  What isdataset? Explain with python syntax of 2 different types of
dataset used in Big data. [6]
OR
Q4) @ 1) ExplanMean, Modeand variancewith suitable example. [6]
i)  Explain Data Standardization and its necessity. [4]
b) Draw and explain Architectureof HIVE. [7]

PT.O.



Q5) 3

b)

Q6) @)
b)

Q7) a
b)

Q8) &
b)

[6583]-121

I)  How datavisualization help Big dataAnalytics. Explain

[4]

i) Listtheconventiona Datavisuaizationtools. Explainany Two [6]

Explain datavisualization with the help of example? What are the advantages of

datavisualization?

OR
Explain any 4 Types of datavisualization with example.
I)  Listchalangesindatavisualization with example.

i)  Explain DataVisualizationwith Tableau

Explain Text mining with example.
Explain Big DataAnalytics Challengesin brief.
OR

Explain four Big Datause cases with example.

Explain typesof Maobile Analyticswith real time example.

ofo ofo ofo
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[6583]-122
T.E. (Information Technology)
WEBAPPLICATION DEVELOPMENT
(2019 Pattern) (Semester - V1) (314453)

Time: 2%2Hours] [Max. Marks: 70
| nstructions to the candidates:

1)
2)
3)
4)

Ql) &
b)

c)

Q2) 3

Q3) &)

Q4) 3

Answer Q.1 or Q.2, Q.30r Q.4, Q.50r Q.6, Q.7 or Q.8.
Neat diagrams must be drawn wherever necessary.
Figures to the right side indicate full marks.

Assume suitable data, if necessary.

What isMV C?Explain MV C architecturein detail. [6]

How would you use the term typescript? Give the advantages and
disadvantages of using it? [6]

List and explain different types of structural directivesinAngular. [5]
OR

Explain variables and constant in TypeScript and how they differ from
traditional JavaScript. [6]

Explain the basic hooks in ReactJS with simple demo applications. [6]
What is Pipe? Explain with example. [9]

List and explain the features of any three popular web frameworks. [6]

What is socket? Write a client server communication in node JS using

socket programming. [6]

What isAPI? Explain REST HTTPAPI'sin detail. [9]
OR

Write a code using ExpressJS to illustrate the concept of routes.  [6]

What is CRUD? Explain CRUD operationsin node.JS [6]

What isNoSQL ? Explain different features of MongoDB. [9]

PT.O.



Q5) 3
b)

Q6) a

b)

Q7) a

Q3) a

[6583]-122

List and Explain any 3 widgetsin JQuery Mobile. [6]
Explain concept of 'role’ injQuery mobile?List and explainany 4role.  [6]

What is navigation?Write code to navigate from one pageto another in jQuery
Mobile. [6]

OR
List any fivewidgetsinjQuery mobile. [6]
What is page? Write a code to create a page in jQuery mobile. [6]

What way would you design acodeto makedideup transitioninjQuery
mobile? [6]

What is cloud computing, benefits of cloud computing & types of cloud

computing. [6]

List stepsto deploy the application on elastic beanstalk. [6]

What are the different components of VPC? [6]
OR

List steps to deploy websitein EC2. [6]

How to convert EC2 Instance with PUTTY. [6]

What is S3 bucket and how to create a bucket? [6]
o &P R
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[6583]-123
T.E. (Information Technology)
ARTIFICIAL INTELLIGENCE

(2019 Pattern) (Semester - V1) (Elective - |1) (314454(A)

Time: 2%2Hours] [Max. Marks: 70
| nstructions to the candidates:

1)
2)
3)
4)

Ql) &

b)

c)

Q2) 3

Q3) &

b)

Answer Q.1 or Q.2, Q.30r Q.4, Q.50r Q.6, Q.7 or Q.8.
Neat diagrams must be drawn wherever necessary.
Figures to the right side indicate full marks.

Assume suitable data, if necessary.

Describein brief therole of KnowledgeAgentsin representing and utilizing
knowledgein Al systems. [6]

Explain the main components of Rule-Based Systems and how it is
used in representing the knowledge? [6]

What isNon-Monotonic Reasoning? Discussitsimportancein handling
incompl ete and uncertain knowledge. [6]

OR

|dentify sources of uncertainty in Al systems. How does uncertainty
Impact decision-making and knowledge representation? [8]

Explain the concepts of slots and inheritance in Semantic Nets. [6]

Discuss any fuzzy logic based application where it handles uncertain
and impreciseinformation. [4]

What isNatural Language Processing (NLP) and explainitssignificance
inthefield of artificial intelligence. [6]

What arethe principlesof Unification Grammars? How arethey applied
in syntactic analysis? [6]

Definesemantic analysisin thecontext of NLPand itsrolein understanding
the meaning of sentences. [9]

OR
PT.O.



Q4) 3
b)

Q5) 8

Q6) &)

Q7) a

Q8) a)

b)

[6583]-123

Discuss the role of grammars and parsers in syntactic analysis. [6]

Explain the processof text classificationin NLPand list itsapplications.

[5]
Explain the importance of discourse and pragmatic processing in NLP
for understanding context and speaker intentions. [6]

What isthe MiniMax algorithm?How it isapplied in game playing? [6]
DefinetheAlpha-Betacut-off in the context of game playing. Discusssuitable

applications. [6]
List and explain the key components of aplanning system. [6]
OR
What are reactive systemsin the context of artificial intelligence? How
does it differ from other types of systems? [6]
What is Goal Stack Planning? Give an example of a problem solved
using Goal Stack Planning [8]
What is meant by heuristic functions? How are they incorporated in
gameplaying? [4]
Draw and explain the architecture of deep neural networks. [6]

Describethekey features and components of the Tensor Flow framework.

[6]

How does Deep L earning differ from Machine Learning? [9]
OR
Write short note on (Any Two) [12]
I) Case Study - Automatic bird identification using deep learning
techniques

i)  Brief explanation on Deep learning platformslike Google Cloud Al
Platform and Microsoft AzureAl.

i) Al and 10T based any real world application.
Describe in short Al in Robotics. [9]
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[6583]-124
T.E. (Infor mation Technology)
CYBER SECURITY

(2019 Pattern) (Semester - V1) (314454(B)) (Elective- 1)

Time: 2%2Hours) [Max. Marks: 70
I nstructions to the candidates:

1)
2)
3)
4)

Ql) &
b)

c)

Q2) a
b)

Q3) &)
b)

Q4) a)

b)

Answer Q.1 or Q.2,Q.30or Q.4,Q.50r Q.6, Q.7 or Q.8.
Neat diagrams must be drawn wherever necessary.
Figuresto the right indicate full marks.

Assume Suitable data, if necessary.

What are the challengesin cyber forensic? [6]

What is “Cyber Forensics’? Explain importance of cyber forensics. [6]

How does Computer Forensics differ from data recovery? [6]
OR
Explain E-mail Forensicsin detail. [6]
What is mean by anti-forensic? Explain detection techniques of anti
forensics. [6]
Explainthemaware analysisin short? [6]
Explain theimportance of digital forensics. [6]
What arethefive elementsof digital forensics? Explainin detail. [6]
How the analysis of audio video evidences does is performed? [9]
OR
How does digital forensics relate to cyber security analytics? What is
cyber threat forensics? [6]
Explainthe preservation of digital evidences. [6]

What is RIS recognition? Explain working of RIS recognition. [5]

PT.O.



Q5) &)
b)

Q6) a)
b)

Q7) @
b)

Q8) 8
b)

What issocial engineering? Explain the phases of social engineering. [6]
What arethevarious socia engineering attacks? Explainany onein detail .[ 6]

What techniqueisused in social engineering attacks? \What makes social
engineering such an effective technique for hackers? [6]

OR
Explain thevariouswaysin preventions of social engineering attacks.[6]

What are the types of computer based on social engineering attacks?[ 6]

Explain conceptual evolution of social engineering. [6]

What is E Governancein cyber laws? Explain in short. [6]

Explain Intellectual Property Rightsin cyberspace. [6]

What are the challenges of cyber law? Explainin short. [9]
OR

What are various offensesin IT Act? Explainin short. [6]

What are the differences between digital signature and electronic
signature? [6]

Which actshaverecognized digital signatureinIndia? [9]

DRI
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[6583]-125
T.E. (Information Technology)
CLOUD COMPUTING

(2019 Pattern) (Semester - V1) (314454(C)) (Elective-11)
Time: 2%2Hours) [Max. Marks: 70
I nstructions to the candidates:
1) Answers: Q.lor Q.2 Q.30r Q4,Q50r Q.6 Q.7 or Q.8.
2) Neat diagrams must be drawn wherever necessary.
3) Figuresto theright indicate full marks.
4) Assume Suitable data if necessary

Q1) & Explainapplicationlifecycleof Google AppEngine. [6]
b) Write short note on: [6]
)  Ajax
i) JSON
c) Explainfeaturesof Azure SQL database. [6]
OR
Q2) @ Draw and explain architecture of Google AppEngine. [6]
b) What isAWS compute service? Elaborate on each category of compute
services. [6]
c) Differentiate between Azure SQL and SQL Database. [6]

Q3) @ Explain advantages and disadvantages of Cloud-Based Solutions.  [6]
b) Draw & explain General Architecture of Google File System (GFS)?[ 6]

c) Listandexplainthe security issuesin cloud. [9]

OR
Q4) @ Whatisfaulttolerance. Explain characteristics of fault tolerance. [6]
b) Differentiate between GFSand HDFS. [6]
c) Justify thestatement  Preparefor graceful failurein caseof acloud provider
outage”. [9]

PT.O.



Q5) &)
b)

Q6) a)
b)

Q7) 8

b)

Q3) a)

b)

Explain the Architecture of the Internet of Things. [6]
Write a short note on Global Positioning System (GPS). [6]
Write a short note on. [6]
)  Smart Power Grid
i)  Smart Buildings

OR
Explain Cloud Mashupsfor Agility & Scalability in detail. [6]

Explain Data Intensive Scalable Computing. Differentiate between
Conventional Supercomputer and Data | ntensive Scal able Computing.[ 6]

Write a short note on Wireless Sensor Networks (WSN). [6]

What exactly is Docker? Draw and describe the docker deployment
workflow. [6]

What is an energy-conscious cloud? Explain in detail. [6]

Explain cloudletsin termsof mobile cloud computing with adiagram.[5]

OR
Explaintraditiona deployment workflow and docker, docker’sclient server
architecture. [6]
Write a short note about: Intelligent fabric and Paints. [6]
Discuss the future of cloud Based on Smart devices [9]
DI A
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[6583]-126
T.E. (Infor mation Technology)
SOFTWARE MODELINGAND DESIGN

(2019 Pattern) (Semester - VI) (314454D) (Elective- 11)
Time: 2%2Hours) [Max. Marks: 70
I nstructions to the candidates:
1) SolveQ.lor Q.2,Q30r Q4,Q50r Q6andQ.7or Q.8.
2) Assume suitable data if required.
3) Figuresto theright indicates full marks.

Q1) @ What isstate? Explain the contents of a state in detail. [6]
b) Draw asequence diagram for online shopping system. [4]

c) What do you mean by activity? Consider the ATM system scenario.
|dentify and explain at least five activitiesinvolved in the ATM system
scenario. [8]

OR

Q2) @ Draw the notations of synchronous asynchronous, return, create object
and destroy object messages in the context of sequence diagram.  [§]

b) Inthecontext of astate diagram, what are concurrent sub states? Elaborate
with anexample. [6]

c) Inthe context of sequence diagram, what is an entity and a controller
class? [4]

Q3) @ Describe the Macro level process of identification of view layer classes

by analysing use case. [6]
b) Explain the difference between component and deployment diagram by
using example. [6]
c) Withthehelp of UML, how can we packagethe classesinvolved withina
system scenario? [6]
OR

PT.O.



Q4) @ WhatisOCL ?Explainitsapplications. [6]
b) Describethe stepsinvolved in the process of designing view layer. [6]

c) Draw adetailed Deployment diagram for Library management system
scenario. [6]

Q5) Write short note on following with diagram: [18]
a Singleton design pattern
b) State design pattern
Cc) Adapter design pattern

OR

Q6) @ Draw theclassdiagram for mobile scenario using state design pattern.[ 6]
b) Draw aSingleton design pattern structure and explainin brief. [6]
c) WhatisGRASP?Explain Low Coupling and high Cohesion in detail.[6]

Q7) @ Explaintheentitiesinvolved in documenting a software architectural

pattern. [8]
b) What arethefeaturesfor building distributed systems, explainin brief.[§]
OR
Q8) @ Listandexplain multipleviewsof asoftware architecture. [8]
b) Write ashort note on [8]

i)  Client-Server software Architecture

i)  Service-Oriented softwareArchitecture
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[6583]-127
T.E. (Information Technology)
THEORY OF COMPUTATION
(2019 Pattern) (Semester - V) (314441)

Time: 2%2Hours] [Max. Marks: 70
Instructions to the candidates :

1) Attempt Q.1or Q.2, Q.3.or Q.4, Q.50r Q.6, and Q.7 or Q.8.

2) Neat diagrams must be drawn wherever necessary.

3) Figuresto theright side indicate full marks.

4) Assume suitable data if necessary.

Q1) & Write aformal definition of a Regular Grammar? Explain Chomsky

Hierarchy of Grammar. [6]
b) Convert the following Left Linear Regular Grammar (LRG) into Right
Linear Regular Grammar (RLG) : [6]
G={V,T,S P} wheeV ={S A,B,C}, T={0,1}, S={S} and Pare
givenas
S->B1|A0|CO
B->B1|1
A->Al1|B1|CO|O
C->A0
c) Derive the leftmost and rightmost derivation for the string “ibtibtaea’
using following Context Free Grammar (CFG). [6]
S->iCtS|iCtSeS | a
C->b
OR

PT.O.



Q2) &)

b)

Q3) 3

b)

Simplify thefollowing CFG (Context Free Grammar) [6]
S->aSa|bSb|e|A

A->28A |e

D->b|bD|e

Convert the CFG (Context Free Grammar) with productions [6]
S->bA|aB

A ->bAA|aS|a

B->aBB |bS|b

to Chomsky Normal Form (CNF).

Write a short note on the Pumping Lemmafor Context Free Language.

[6]

Construct a Push Down Automata (PDA) for accepting language
containing odd length palindrome over £ ={0, 1}. [6]

Givethe Context Free Grammar (CFG) generating thelanguage accepted
by the following Pushdown Automata (PDA) [6]

M=({p, q},{0, 1},{Z, X}, 5, q, Z,, $) when & is given by
3(a, 1, Z) — (0, XZ)
3(q, 1, X) — (g, XX)
5(a, 0, X) = (p, X)
5(q, €, X) = (@, €)
5(p, 1, X) = (p, €)
3(p,0,2)—> (0 2)
Definethefollowing termswith example. [6]
)  Pushdown Automata
i)  Post Machine
OR
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Q4) &)

b)

Q5) 8

b)

Q6) a)

b)

Q7) 8

b)

Construct a Push Down Automata (PDA) that accepts the following

language. L ={ a@b"|n>=0} [6]
Design aPost Machine which accepts the string with an equal number of
asand b's. [6]

Congruct aPush Down Automata (PDA) for alanguage L ={a'b* |[n> =0}
[6]

Construct aTuring Machine (TM) for checking if aset of parenthesisare
well formed. [6]

Write ashort noteon : [6]
)  Church-Turingthesis

i)  Multi-tape TM

Explain the power of Turing Machine over Push Down Automata.  [5]

OR
Design aTM to compute proper subtraction of two unary numbers. The
proper subtraction function f is defined as follows. [6]
f(mn) =m-n if m>n
=0 otherwise

Construct a Turing Machine to accept alanguage L = {a™' b" | n> =0}
[6]
Write ashort note on Universal Turing Machine. [9]

Write Short noteon : [6]
)  Un-decidable Problem
i)  Measuring Complexity

Let HALT TM ={where M isaTM and M halts on input w} . Prove that
HALT TM isundecidable. [6]

Definethefollowing. [9]
1) NP Hard Problem
i) NP Complete Problem

OR
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Q8) @ ProvethatA__, isadecidablelanguage. [6]
A_., ={ | B isaDFA that accepts input string w}.

b) Write ashort note on Normal Forms of Boolean Expressions. [6]
c) Write ashort note on NP Completeness of SAT Problem. [9]
38t ah
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[6583]-128
T.E. (Information Technology)
OPERATING SYSTEM
(2019 Pattern) (Semester - V) (314442)

Time: 2%2Hours] [Max. Marks: 70
Instructions to the candidates :

1) Answer Qlor Q.2 Q3o0r Q.4 Q50r Q.6 Q.70r Q.8.

2) Neat diagrams must be drawn wherever necessary.

3) Figuresto theright side indicate full marks.

4) Assume suitable data, if necessary.

Q1) & What is critical section? Write parameters to control access to critical
section and explain the requirements to be satisfied for its solution.  [9]

b) What isdeadlock?What are the necessary conditionsfor deadlock? How
deadlock is detected in a system having single instance of each type? 9]

OR
Q2) @ Explain any two approaches for Recovery from deadl ock. [6]
b) Writebankerssafety algorithm. [12]
Consider the following system snapshot
Process MAX Allocation Avallable
A/ B|C DA B C DA B C D
PO 0 3,2 20 2|12 |2 5 3 2
P1 2 7 /52 1]1/0 2
P2 2 3 7,622 54
P3 1/ 6|42 0 31 2
P4 3 6 5/ 8|24 14

Answer thefollowing questions

1)  What isthe content of need matrix?

i) Isthesystemin asafe state?

i) If therequest from process pl arrivesfor (0,2,2,0), canit begranted
immediately?

P.T.O.



Q3) 8

b)

Q4) @)
b)

QS5) 8

b)

Q6) 8
b)

Given references to the following pages by a program [9]
0,1,4,2,0,2,6,5,1,2,3,2,1,2,6,2,1,3,6,2.

Compute number of page faults if the system has 3 page frames for the
following policies

) FIFO
i) LRU
i)  Optimal Page replacement
Explain paged memory management in detail. [8]
OR
What isBelady’sanomaly? Explain with suitable example. [6]
Consider thefollowing segment table: [9]
Segment | Base | Length
0 330 124
1 876 211
2 111 9
3 498 302

What are the physical addressesfor the following logical addresses? If the
address generates a segment fault indicate so.

) 0,99 i)y 2,78

i) 1,265 iv) 3,222

v) 0111

Explain memory partition selection algorithms [6]

A disk drive has 1000 cylinders, numberd 0-999. The drive is currently
serving the request at track no. 345 and head is moving towards track 0.
Thequeue of pending requestsin FIFO order is123,874, 692,475,105,376.
Starting from the current head position what isthetotal distancethat disk
arm moves to satisfy al the pending requests for the following disk

scheduling algorithms. [12]

) FCFS i) SCAN

i)  LOOK iv) SSTF

Explain Record blocking with the help of neat diagrams. [6]
OR

Write different file system free space management techniques. [9]

Explain different file allocation methods. [9]
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Q7) @ Definethefollowingterms:

1)
i)
ii)

b) Differentiate between asystem software and application software.

c) Explain Pass lof assembler with flowchart.

Q8) @ Explainthe phase structure of acompiler with neat diagram.

Macro processor
Interpreter

Linker

b) Explainthefollowing

1)
i)

[6583]-128

OR

Compile and Go L oader

Absolute Loader

L A 4

[3]

[6]
[8]

[9]
[8]



Total No. of Questions: 8]
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[6583]-129
T.E.(IT)
MACHINE LEARNING
(2019 Pattern) (Semester - V)(314443)

Time: 2%2Hours] [Max. Marks: 70
| nstructions to the candidates:

1)
2)
3)
4)

Ql) &

b)

c)

Q2) &

b)

Q3) 4

Answer Q.1 or Q.2, Q.30r Q.4, Q.50r Q.6 and Q.7 or Q.8.
Neat diagrams must be drawn wherever necessary.
Figures to the right side indicate full marks.

Assume suitable data, if necessary.

What do you understand by overfitting data? Gives any two methods to
avoid overfitting. [6]

Given the set of values X = (3,9, 11, 5, 2)T and Y=(1, 8, 11, 4, 3)T.
Evaluate the regression coefficients. [9]

Comparethelinear regression model and thelogistic regression model.[6]
OR

What are the metrics used to validate the result of the regression and
explain each? [6]

Distinguish between overfitting and underfitting. How it can affect model
generdization. [9]

Discusslinear regression with examples. Explaintheroleof the hypothesis
functionin ML. [6]

What isGini impurity? Briefly explain the propertiesof Gini Impurity.[8]
[CO4, L] How doesthe decision tree handle missing attribute Values? 4]

[CO4, L,] What do you understand by Information gain? Explain the
mathematical formulaassociated withit. [6]

OR

PT.O.



Q4) 3

b)

Q5) 3

b)

Q6) 3

Q7) a

Q3) a

[6583]-129

Write short notes on [12]
1)  Conditiona probability
i)  TreePruning

i) Bayesian Network
What do theroot node, |eaf node, and parent node represent in adecision
tree model ? Represent them pictorially. [6]

What isthe difference between the M anhattan distance and Euclidean
distance? [4]
Explainindetail Apriori Algorithm. [8]
Definethefollowing termsconcerning K - Nearest Neighbor Learning[ 6]
) Regression
i) Residual
i)  Kernel Function

OR

What isthe difference between k-M eans and K -M edians and when would
yOu use one over another? [6]

What ishierarchical clustering? Explain theissueof connectivity congtraints.
[8]

What are support and confidence measures in data mining? [4]

With suitable equations, explain any two types of activation functions

used in aneural network. [8]

Explain why theinitialization process of weight and biasisimportant for

neural networks. [6]

Write short notes on Mean square Error. [3]
OR

Explain with aneat diagram how neural networks are model ed. [6]

Write short notes on [6]

I)  Sigmoidal Neuron
i)  McCulloch Pitts Neuron
Explain the working of a Perceptron with aneat diagram. [5]

ofo ofo ofo
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Total No. of Questions: 8]
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PE-2598 [Total No. of Pages: 2

[6583]-129
T.E.(IT)
MACHINE LEARNING
(2019 Pattern) (Semester - V)(314443)

Time: 2%2Hours] [Max. Marks: 70
| nstructions to the candidates:

1)
2)
3)
4)

Ql) &

b)

c)

Q2) &

b)

Q3) 4

Answer Q.1 or Q.2, Q.30r Q.4, Q.50r Q.6 and Q.7 or Q.8.
Neat diagrams must be drawn wherever necessary.
Figures to the right side indicate full marks.

Assume suitable data, if necessary.

What do you understand by overfitting data? Gives any two methods to
avoid overfitting. [6]

Given the set of values X = (3,9, 11, 5, 2)T and Y=(1, 8, 11, 4, 3)T.
Evaluate the regression coefficients. [9]

Comparethelinear regression model and thelogistic regression model.[6]
OR

What are the metrics used to validate the result of the regression and
explain each? [6]

Distinguish between overfitting and underfitting. How it can affect model
generdization. [9]

Discusslinear regression with examples. Explaintheroleof the hypothesis
functionin ML. [6]

What isGini impurity? Briefly explain the propertiesof Gini Impurity.[8]
[CO4, L] How doesthe decision tree handle missing attribute Values? 4]

[CO4, L,] What do you understand by Information gain? Explain the
mathematical formulaassociated withit. [6]

OR

PT.O.



Q4) 3

b)

Q5) 3

b)

Q6) 3

Q7) a

Q3) a

[6583]-129

Write short notes on [12]
1)  Conditiona probability
i)  TreePruning

i) Bayesian Network
What do theroot node, |eaf node, and parent node represent in adecision
tree model ? Represent them pictorially. [6]

What isthe difference between the M anhattan distance and Euclidean
distance? [4]
Explainindetail Apriori Algorithm. [8]
Definethefollowing termsconcerning K - Nearest Neighbor Learning[ 6]
) Regression
i) Residual
i)  Kernel Function

OR

What isthe difference between k-M eans and K -M edians and when would
yOu use one over another? [6]

What ishierarchical clustering? Explain theissueof connectivity congtraints.
[8]

What are support and confidence measures in data mining? [4]

With suitable equations, explain any two types of activation functions

used in aneural network. [8]

Explain why theinitialization process of weight and biasisimportant for

neural networks. [6]

Write short notes on Mean square Error. [3]
OR

Explain with aneat diagram how neural networks are model ed. [6]

Write short notes on [6]

I)  Sigmoidal Neuron
i)  McCulloch Pitts Neuron
Explain the working of a Perceptron with aneat diagram. [5]
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[Total No. of Pages: 2

[6583]-130
T.E. (Information Technology)
HUMAN COMPUTER INTERACTION
(2019 Pattern) (Semester - V) (314444)

Time: 2%2Hours] [Max. Marks: 70
I nstructions to the candidates::

1)
2)
3)
4)
Ql)

b)

Q2) &

b)

Q3) &)

b)

Answers Q1 or Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8.
Neat diagrams must be drawn wherever necessary.
Figuresto theright side indicate full marks.
Assume suitable data if necessary

What is KLM (Keystroke Level Model)? Discuss the steps involved in
estimating task executiontimeusing KLM. [8]

Create a GOM S description of the task of photocopying a. paper from a
Journal. Discusstheissue of closureintermsof your GOM S description.

[9]
OR

What isaDiaogue?Why do we need separate dial ogue notation? Explain
with example? [9]

Differentiate User Profileswith respect to I nterface design with example

[8]

What is the. definition of usability as per 1SO 9241 standard? Describe
any four usability goalsof Internet Explorer? [9]

What isdesign? What isthe golden rule of design? Illustrate the process
of Interaction design? [9]

OR
P.T.O.



Q4) &)

b)

Q35) 8

b)

Q6) a)

b)

Q7) 8

b)

Q8) g

b)

Write short notes on: [9]
1) Learnabillity
2) Hexihility

3) Robustness

What isUser Centric Design? Why design teamsinvolve user throughout
the design process Justify your answer with proper example? [9]

List & Explain Neilsen’sten heuristics? [8]
Explain user interface management system (UIMS) with itsarchitecture? 9]
OR

What isUsability Testing? Explain why usability testing isimportant with
proper example? [8]

Complete the cognitive Walk-through examplefor the video remote control
design? [9]

What is Ubiquitous Computing? How Ubiquitous Computing isused in
Application Justify with Suitable example? [10]

Explain five stages of design thinking processwith suitable example?[§]
OR

Differentiate Augmented and Virtual Reality. Also explain both with real
lifeexamples. [8]

In today’s world finding things on the web has become easy Discuss
how multimodal interaction has enriched the experience. [10]

THINY
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PE2600 [ 6583]- 131 [Total No. of Pages: 3

T.E. (Information Technology)
DESIGNANDANALYSISOFALGORITHM
(2019 Pattern) (Semester - V) (314445 A) (Elective- )

Time: 2%2Hoursg| [Max. Marks: 70
I nstructions to the candidates:

1) Answer Qlor Q.2 Q30r Q4 Q50 Q6 Q.70r Q8.

2) Neat diagrams must be drawn wherever necessary.

3) Figuresto theright indicate full marks.

4) Assume suitable data if necessary.

Q1) & Compare dynamic programming with greedy approach. [4]

b) A thief enters ahouse for robbing it. He can carry a maximal weight of
5 kg into his hag. There are 4 items in the house with the following
weights and values. What items should thief take if he either takes the

item completely or leavesit completely? [7]
ltem Weight (kg) | Vaue$)
Mirror 2 3
Silver nugget 3 4
Painting 4 5
Vase 5 6
c) Find minimum path cost between vertex sand t for following multistage
graph using dynamic programming. [7]

PT.O.



Q2) g

b)

Q3) g

b)

Q4) 8

b)

c)

Differentiate between dynamic programming methods and divide and

conguer method. [6]

Find minimum path cost between vertex sand t for following multistage

graph using dynamic programming [6]
i“ - ( i,

Solve the knapsack problem using Dynamic programming for no. of

objects n = 4, given capacity M =8 [6]
Iltems | 1 2 3
Vdue |15 10 9
Weight | 1 5 3

Explain how backtracking can be used to solve the N-Queens problem
and provide a general recursive algorithm for solving it using

backtracking. [10]

How backtracking strategy isuseful to solvethe graph coloring problem,

explain with the help of algorithm and example. [7]
OR

Write a short note on: [4]

)  State Spacetree

i) LiveNode

i)  Expanding Node
Iv)  Bounding function

Let W={5, 10, 12, 13, 15, 18} and M = 30. Find all possible subsets of
W that sum to M. Draw the portion of the state space tree. [7]

Differentiate between Backtracking and Branch and Bound method. [6]
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Q5) 8
b)

Q6) a)

b)

Q7) 8
b)

Qg) a)

b)

Describe branch and bound strategy and itstypes with example.  [9]

Describe the branch and bound algorithm strategy for solving the 0/1
knapsack problem using LCBB Where Profit : {10, 10, 12, 18} and
Weight : {2, 4, 6, 9} withm = 15. [9]

OR

Discussthe control abstraction of LCBB Branch and Bound with asuitable
example. [9]

What is the shortest possible route that the salesman must follow to
complete his tour by LCBB Method? [9]

Travelling Salesman Probiem

Differentiate between P and NP Class problem with example. [9]
What is Boolean Satisfiability Problem? Explain 3-SAT problem. Prove
3- SAT in NP-complete. [8]
OR
Explain Nondeterministic agorithm?Writethe Nondeterministic algorithm
for searching the element of an array. [9]
What do you mean by NP Hard and NP Complete problems? Give an
Example. [8]
O TR O SR O
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[6583]-132 [Total No. of Pages: 2

TE.(IT)
INTERNET OF THINGS
(2019 Pattern) (Semester - V) (314445 D) (Elective- )

Time: 2%2Hoursg| [Max. Marks: 70
I nstructions to the candidates:

1) Answer Qlor Q.2 Q.30r Q4, Q50r Q.6 Q.70r Q8.

2) Neat diagrams must be drawn wherever necessary.

3) Figuresto theright indicate full marks.

4) Assume suitable data, if necessary.

Q1) & Why 6LoOWPAN plays important role in IOT. Explain in detail
6LOoWPAN. [8]

b) What areadvantagesof Zigbhee? Explainin detail Zigbee protocol stack.[9]

OR
Q2) @ Explanindetal IEEE 802.15.4. [8]
b) What isBluetooth? Explainin detail Bluetooth Technology. [9]

Q3) @ ExplainArduino. What arethethingsneed to be considered for developing

on the Arduino? Which isthe official Arduino Boards? [9]
b) Compare Arduino Uno and Raspberry Pi Model. [9]
OR

Q4) @ Draw and explaininterfacing of input device (LED) using Arduino Uno
with program. [9]

b) WhaisanlOT Device?List different IOT Devices. Explainany 2 devices[9]

Q5) @ Explain Cloud storage models (SaaS, Paas, |aaS) and Communication

APIsWeb server in details. [8]
b) Explain Python Web Application Framework in detail. Explain How
different Amazon web services can be used for IOT? [9]

OR

PT.O.



Q6) @ WhatistheVulnerability of IOT?Explainindetails. [8]
b) Whatisthreat analysisin|OT?Explainthreat analysisin detail. [9]

Q7) @ Explainsmart city architecturewith diagram a so state security and privacy

challengesin smart transportation in smart city. [9]
b) Explainindetail How IOT can be used in home automation? [9]
OR
Q8) @ Explain how you will design a smart water management system for
agricultureusing 1OT. [9]

b) Explainindetail any two application of health monitoring using IOT.[9]

Tr 1x 13

[6583]-132 2



Total No. of Questions: 8] SEAT No. :

PE-2602 [Total No. of Pages: 2
[6583]-133
T.E. (Instrumentation & Control)
INTERNET OF THINGS
(2019 Pattern) (Semester - V1) (306268)
Time: 2%2Hours] [Max. Marks: 70

I nstructions to the candidates::

1)
2)
3)
4)

Ql) 8

b)

Q2) g

b)

Q3) 8

b)

Answers Q1 or Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8.
Neat diagrams must be drawn wherever necessary.
Figuresto theright side indicate full marks.
Assume suitable data if necessary

Elaborate the network, device, application enablement & deployment,
data and subscriber management |oT platform. [8]

How industry accepted protocols used for the development of 10T

applications. [9]
OR

Classify thetypes of |OT platforms also explain themin detail. [8]

Sketch the GPIO of Arduino Uno. [9]

Elaborate in detall software as aservice in service models. What is data
Synchronization? [8]

How cloud of things acts as an enabler for new value added services and
applicationsexplain with aneat diagram. [9]

OR
P.T.O.



Q4) &)

b)

Q3) 8

b)

Q6) a)

b)

Q7) &

b)

Q8) &)

b)

Analyze the Infrastructure as a Service (laaS) cloud model. [8]

Elaborate the service model s of cloud computing and explain each model
indetail. [9]

[llustrate the protocols used in Network and Transport Layer to provide
security inloT application. [9]

Analyzetheapplication areasfor deploying theloT project architecture.[9]
OR

How might wireless communications have an effect on the devel opment
and implementation of theinternet of things (IoT)? [9]

Explain briefly the broad categoriesof threats? \Which arethewell-known
activethreats? [9]

Sketch the smart city frameworks and smart parking eco-system.  [9]

What are the enabling technologiesin Health Care loT and challengesin
it? [9]

OR

Draw a architecture of smart grid 10T system. What are the security
aspectsin smart grid system? [9]

Which arethedifferent smart city frameworks?\Write short note on Energy
management in Smart cities. [9]

THIRY
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[6583]-134
T.E. (Instrumentation & Control )
INDUSTRIALAUTOMATION-II
(2019 Pattern) (Semester - VI) (306269)

Time: 2%2Hours] [Max. Marks: 70
| nstructions to the candidates:

1)
2)
3)
4)

Ql) 3
b)

Q2) 9
b)

Q3) 9
b)

Q4) 3

b)

Solve Q.1 or Q.2, Q.30or Q.4,Q.50r Q.6,Q.70r Q.8
Neat diagrams must be drawn wherever necessary.
Figures to the right indicate full marks.

Assume suitable data if necessary.

Explain Open System Interconnection (OSl) Model of networking. [7]

How RS 232 Communication works? Explain with suitable example.[ 10]
OR

Describe the HART protocol and its operation. [9]

Explainthe concept of OPC (Object Linking and Embedding) for Process
Control. [8]

How does a Human Machine Interface (HMI) functioninaDCS? [9]

Explain Integration and Optimization of DCS. [9]
OR
How does alarm management work inaDCS? [9]

What are the benefits of implementing advanced alarming and event
management inaDCS? [9]

PT.O.



Q5) @ Which programming languages are commonly used in DCS? [8]
b) Giveareevant exampletoillustrate Sequential Flow Chart for DCS.[10]
OR
Q6) Write anote on [18]
ad Advanced Functionsin DCS
b) Advanced function of fuzzy logicin DCS

c) MPC for process control.

Q7) @ Whatistheimpact of Industrial [oT on DCS? [7]
b) How loT isused in Distributed Control Systems. [10]
OR
Q8 & HowisDCSautomationusedinan oil refinery? [8]
b) How isDCS systems used in paper and pulp industry? [9]
b P b
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[6583]-135
T.E. (Instrumentation and Control)
DIGITAL SIGNAL PROCESSING
(2019 Pattern) (Semester - V1) (306270)

Time: 2%2Hours] [Max. Marks: 70
I nstructions to the candidates :

1)

Q2) a)

b)

Q3) a)

b)

Q4) a)
b)

Solve Q1 or Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8.
Neat diagrams must be drawn wherever necessary.
Figuresto the right indicate full marks.

Use of non-programmable calculator is allowed.
Assume suitable data, wherever necessary.

Determine DTFT of signal h(n) = (1,1,1). Plot its magnitude and phase

response also. [9]

List out the properties of Discrete Time Fourier Transform. Prove the

Time shifting and Time reversal property of DTFT. [8]
OR

Determine the Fourier Series of discrete time signal [9]

zn
X(n)=4.cos (7]

State and Prove the Parseval’s Relation with respect to DTFS. What is
mean by Power Density Spectrum? [8]

Using circular convolution, find the linear convolution between the

following sequences [12]

X,(nN)=(4,1,0,2)and x(n) = (4,2,3, 1).

Determine DFT of sequence, x(n) = (1, 2, 1, 3). [6]
OR

Find X(K) using DIF-FFT algorithm if x(n)= (1, 1, 1, 1, 0, 0, 0, 0). [12]

Sketch the butterfly structure of 4-point DIT-FFT algorithm. Calculate
the number of complex multiplications required to get Fourier Transform
using this algorithm. [6]

P.T.O.



Q5) a)

b)

Q6) a)

b)

Q7) a)

b)

Q8) a)

b)

Design a digital Butterworth filter that satisfies following constraints using
bilinear transformation. Assume T =1 Sec. [12]
0.85<H(®)|<1;0<®<03rn
HE®)| < 02;0.7n<o<m
Sketch the response of Butterworth, Chebyshev-1 and Chebyshev-II low
pass filters show all details. [6]
OR

Design a digital low-pass Chebysheyv filter that satisfies the following.[12]
0.7<H()<1;0<®<0.3n

H(e®) < 03;0.7n<w<n
Use Impulse Invariance transformation. Assume T =1 Sec.

Transform the analog filter transfer function. [6]
H(9)=——
(s+1(s+2)

into a digital filter H(2) using impulse invariance method.

Design a Low Pass FIR Filter with the following desired frequency
response. [12]

H (el) = 1;0=c0§%

V4

3

Use Triangular Window with N=9. Plot the magnitude response also.

With the help of suitable waveform, explain ‘Gibbs Phenomenon’. [5]
OR

Design a digital High Pass FIR filter with a frequency response.  [12]

H(@9)=0; = <o<n

. T
H () = 1; 3 SOsT

H () = 0; 0 < =

3
and N = 9. Plot the magnitude response also.
Discuss various properties of FIR Filters. [9]

A A 4
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[6583]-136
T.E. (Instrumentation & Control)
BUILDINGAUTOMATION

(2019 Pattern) (Semester - VI) (306271A) (Elective- 11)
Time: 2%2Hours) [Max. Marks: 70
I nstructions to the candidates:
1) Answer Qlor Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8.
2) Neat diagrams must be drawn whenever necessary.
3) Figuresto theright indicate full marks.
4)  Assume suitable data, if necessary.

Q1) @ Describe the working principles of cooling coils and heating coilsin an
AHU. [10]
b) Elaborate on the concept of Variable Air Volume (VAV) systems.  [8]

OR

Q2) @ Describethevarioustypesof humidification systemsemployedin HVAC
applications. [10]

b) Explainthedifferent typesof filterscommonly usedin HVAC systems.[§]

Q3) @ Explain the functioning and design considerations of different types of

heat exchangers used in hot water systems. [10]
b) Describe the concept of a geothermal system. [7]
OR

Q4) a Discuss the components and working principles of a geothermal heat
pump system. [10]

b) Elaborate ontheworking principlesand design variations of varioustypes
of boilersin hot water systems. [7]

PT.O.



Q5) &)

b)

Q6) a)

b)

Q7) 8

b)

Q8) a
b)

Discuss how different components work together to detect and respond

tofireincidentsinfireaarm system. [8]

Differentiate between the classifications of firealarm systems. [10]
OR

Analyzetheimportance of fire safety codes and standardsin ensuring the

effectivenessand reliability of firealarm systems. [8]

Classify SLC wiring types. [10]

Discussthe concepts of Secure and Non-Secure access control inensuring
controlled accessto restricted areas within afacility. [7]

Discussthefundamental concept of an Access Control System (ACS).[10]

OR
Describe the system architecture of an Access Control System. [7]
Describe the different types of Video Management Systems (VMS) used
in CCTV systems. [10]
DA Bk
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[6583]-137
T.E. (Instrumentation & Control Engineering)
MACHINE LEARNING

(2019 Pattern) (Semester - V1) (306271B) (Elective- I1)

Time: 2%2Hours) [Max. Marks: 70
I nstructions to the candidates:

1) Answer Q.lor Q.2 Q3o0r Q4,Q50Q.6, Q. 7or Q.8.

2) Neat diagrams must be drawn wherever necessary.

3) Figuresto theright indicate full marks.

4) Use of calculator is allowed.

5) Assume Suitable data if necessary.

Q1) @ What isbayestheorem also discuss the Naive Bayes classifier. [8]
b) The following table gives data set about stolen vehicles. Using Naive

Bayes classifier classify the new data (Red, SUV, Domestic) [10]
Table
Color Type Origin Stolen
Red Sports Domestic | Yes
Red Sports Domestic | No
Red Sports Domestic | Yes
Ydlow Sports Domestic | No
Ydlow Sports Imported | Yes
Ydlow SUV Imported | No
Yellow SUV Imported | Yes
Ydlow SUV Domestic | No
Red SUV Imported | No
Red Sports Imported | Yes
OR
Q2) @ ExplanK nearestlearning agorithmwith example. [10]
b) Explainthesigmoidfunctionin brief. [8]

PT.O.



Q3) 8

b)

Q4) a)

b)

Q5) 8
b)

Q6) a)

b)

Q7) 8
b)

Q8) a
b)

What is Machine learning? Explain Supervised Machine Learning using

example. [9]

Define Regression. How Multivariate Regression is different from

Univariateregression? [8]
OR

)  Linear separable dataVVs Non-Linear separable data.
i)  Hard Marginvs Soft Margin
[9]

Explain true positive, true negative, false positive, fal se negative and class

ratio. [8]

List and explain theissuesin Decision tree. [10]

Explain random forest algorithm using example. [8]
OR

Draw aneat diagram and explain the over fitting and underfitting also give

the exampleof it. [10]

Definethefollowing terms [8]

)  Ginindex

i)  entropy,

i) chi square test

IV)  pruning

Givesuitable example and explain K means clustering. [9]

Differentiate between supervised and unsupervised machinelearning.[ 8]
OR

Using suitable diagram elaborate silhouette method. [9]

Write anote on (any two) [12]

)  Overfitting and under fitting
i)  EnsembleLearning,
i) Elbow method
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[6583]-138
T.E. (Instrumentation & Control Engineering)
ELECTRICAL DRIVES

(2019 Pattern) (Semester - VI) (306271C) (Elective- 11)
Time: 2%2Hours) [Max. Marks: 70
I nstructions to the candidates:
1) All questions are compulsory.
2) Neat diagrams must be drawn whenever necessary.
3) Figuresto theright indicate full marks.
4) Assume suitable data, if necessary.

Q1) @ What arethe Time ratio control strategiesin DC chopper? [9]
b) Give thetypes of DC motor. Describe a DC Shunt motor. [9]

OR
Q2) @ Describe aDC permanent-magnet motor. [9]

b) WhatisUniversal Motor? Explainthe operation of Universal Motor. List
two differences between Universal Motor and DC series Motor. [9]

Q3) @ Explain the Speed Control of Induction Motor by Variable Frequency
Control. [8]

b) Explain the Speed Control of Induction Motors. [9]
OR

Q4) @ Explainthefeaturesby which the Variable Frequency Control of Induction
Motor Drive provides good running and transient performance. [8]

b) What isan Inverter? How an Inverter is Classified in main categories?
Explain briefly about two types of single phase inverters. What is the
difference between single phaseinverter and three phaseinverter?  [9]

PT.O.



Q5) &)
b)

Q6) a)
b)

Q7) &

b)

Q8) a

b)

Explainelectrical drivesfor Lathes, Milling and Grinding Machines. [9]

Explain the electrical drivesfor Electric Traction and Refrigeration and
Air Conditioning. [9]

OR
Elaborate on MachineTool DrivesasaA pplicationsof Electric Drives.[9]

Discuss electrical drives for Pumps and Air Compressor. [9]

Explain the Speed control of three phase induction motor using pole

changing method and Changing Supply Voltage Method. [8]
Discuss the Non-isolated converters and isolated converters types of
DC/DC converters. [9]
OR
Explain the Function of an Inverter. Enlist Limitations of DC-to-AC
Converters (Inverters). Applications. [8]
DescribeaDC/DC converter in electric vehicle. [9]
oo W
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[6583]-139
T.E. (Instrumentation and Control)
ANALYTICAL INSTRUMENTATION

(2019 Pattern) (Semester - VI) (306271-D) (Elective- I1)

Time: 2%2Hours) [Max. Marks: 70
I nstructions to the candidates:

1
2)
3)
4)
5

Ql) a

b)

Q2) &)

b)

Q3) g

b)

SolveQ.10or Q.2,Q.30r Q. 4,Q.50r Q.6,and Q.7 or Q.8.
Figuresto the right side indicate full marks.

Neat diagrams must be drawn wherever necessary.

Use of Calculator is allowed.

Assume suitable data wherever if necessary.

Givetheclassification of Liquid Chromatography? Draw asuitable block
of any one of them and explain itsworking? Giveitsapplications.  [§]

Draw the schematic diagram of Gas Chromatography and explain function
of each part? Draw and explain theimportance of sampleinjection system
init? [9]

OR

Enlist the types of the Recorders used in Gas Chromatography. Explain
any one type of recorder working and construction. [8]

Draw ablock diagram of High Pressure Liquid Chromatography (HPLC)
and explain itsworking principle? How asampleisinjected in it? Draw
and Explain? [9]

Enlist various Pollution Monitoring Instruments. Explain the working of
any one Pollution Monitoring I nstrumentusing block diagram? [9]

Enlist methods used for oxygen analysis? Draw Zirconium oxide based
oxygen analyzer and describe operation of it? State the formula for the
voltage generated across the cell? [9]

OR

PT.O.



Q4) &)

b)

Q5) 8

b)

Q6) a)

b)

Q7) 8

b)

Q3) a)

b)

Draw the equipment used for the Turbidity analysis? Explain theworking
of the instrument? Give the details about ppm and NTU units used for

turbidity? [9]
Explainin detail about various pollution monitoring instruments? Draw
and explain how NOx ismonitored or analyzed? [9]

What you mean by Reverse Osmosis? Draw a block diagram of typical
RO water filter? Explainin brief different parts and working of them?9]

Explain theworking of quadrupolemass spectrometer? Draw appropriate
diagram? Give at | east one application of it? [9]

OR

Define and explain the process of Micro filtration and ultra - filtration?
What are their application, state one each? [9]

Draw a schematic diagram of Magnetic Deflection Mass Spectrometer
and Explainitsworking? State mathematically that the radius of the orbit
Isafunction of the mass-to-charge ratio (m/e) of the particles? [9]

What is mean by Scintillation? Which materials exhibits this property?
Draw the schematic diagram of scintillation counter and explain how it

detects nuclear radiation? [8]
Enlist the Radioactiveinstruments. Elaboratein detail Industria applications
of radiation measurement. [9]
OR
Explain principle, working and construction of Geiger-Muller tube
(GM tube) in detail ? Draw suitablediagram of it? [8]
Describe how radiation interacts with matter? Define Photoelectric and
Compton effect related to thisinteraction? [9]
DA Bk

[6583]-139 2



Total No. of Questions : 8] SEAT No. :

PE-2609 [Total No. of Pages : 2

[6583]-140
T.E. (Instrumentation and Control)
EMBEDDED SYSTEMS
(2019 Pattern) (Semester - V) (306261)

Time: 2%2Hours] [Max. Marks: 70
Instructions to the candidates :

1) Answer Qlor Q.2 Q30r Q4 Q50r Q6 Q.70r Q8.

2) Neat diagrams must be drawn wherever necessary.

3) Figuresto theright side indicate full marks.

4) Assume suitable data, if necessary.

Q1) & Comparefollowinginstructionswith anexample. [8]
) LIJMPand SIMP
i) RET1andRET
b) What aretheassembler directives? Explain any twowithexample.  [9]
OR
Q2) & Explainindetail followinginstructionsof 8051 uC. [8]
) CPLA
i) MOVCA, @A+DPTR
b) Assumethat RAM locations40 - 44H havethefollowing values. Develop

a program to find the sum of the values. At the end of the program,
register A should contain the low byte and R7 the high byte. [9]

40 = (7D), 41 = (EB), 42 = (CS), 43 = (5B), 44 = (30).

Q3) @ Develop and explain an interfacing diagram of electromechanical relay

with 89C51. [9]
b) Develop an interfacing diagram of 2x16 LCD display with 8051 uC.
Explaininbrief. [9]

OR

Q4) @ Discussinterfacing scheme of temperature sensor LM 35 with 89C51 uC.
[9]

b) Draw and explain interfacing scheme of stepper motor with 89C51 uC.

[9]

P.T.O.



Q5) Design Line Follower Robot using 89C5 1 uC. Discuss the design based on
following points.

a)
b)

Block diagram and sensor selection. [9]

Circuit diagram. [9]

OR

Q6) Design on/off temperature control system using 89C51 uC. Discussthedesign
based on following points.

a)
b)

Q7) a

b)

Q8) a
b)

Block diagram and sensor selection. [9]

Circuit diagram. [9]

Draw block diagram of general purpose computer model and elaborate

the operation. [8]
Elaborate structure of an operating system processes. [9]
OR
Compare SISC and RISC system. [8]
Discuss quality attributes of embedded system. [9]
LR X 4
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[6583]-141
T.E. (Instrumentation and Control)
INDUSTRIAL AUTOMATION-|
(2019 Pattern) (Semester - V) (306262)

Time: 2%2Hours) [Max. Marks: 70
I nstructions to the candidates:

1
2)
3)

Ql) &
b)

Q2) &)

b)

Q3) 3

b)

Q4) @)
b)

All questions are compulsory. Do not write anything on question paper.
[lustrate your answer with suitable figures/sketches wherever necessary.
Figuresto the right indicate full marks.

Explainlogical instructionsof PLC with suitable example. [8]
Explan: [8]
1)  Comparison instructions.
i)  Arithmeticinstructions.

OR
Explain SQO instructions of PL.C with suitable example. [8]

Draw theladder diagram using IMPinstruction, to turn ON the RED bulb
after 5 seconds. If switch SW1 is pressed otherwise if switch SW2 is
pressed, turn ON GREEN bulb after 10 seconds.

Draw the ladder diagram using MCR instruction, to check healthy
condition of process by checking the status of switch SW1. If SW1 gets
closed then turn OFF motor M1 after 10 seconds. And then turn OFF
motor M2 after 10 seconds. [8]

Explain analog modules in PLC with any one analog module signal

processing in PLC. [9]

Givetheoverview of any two industrial PLC. [9]
OR

With aneat diagram, illustrate PID modulesin PLC. [9]

Compare various instructions of any two industrial PLC. [9]

PT.O.



Q5) &)
b)

Q6) a)
b)

Q7) &

b)

Q3) a)

b)

What isthe need of HMI? Explain the advantages of HMI. [9]

Explain the need, advantages and objective of Drives. [9]
OR

What isthe VFD? Explain the application of VFD. [9]

Explain the block diagram of Motion control. [9]

Explainthe need of SCADA system. List out the applicationsand benefits

of the SCADA system. [9]

Draw and explain MTU block diagram. [9]
OR

Write short note on [9]

) RTU

i)  MTU communication interface

Explain any one application of SCADA system with aneat diagram. [9]

[6583]-141 2



Total No. of Questions : 8] SEAT No. :

PE-2611 [Total No. of Pages : 3

[6583]-142

T.E. (Instrumentation and Control Engineering)

MODERN CONTROL THEORY
(2019 Pattern) (Semester - V) (306263)

Time: 2%2Hours] [Max. Marks: 70

I nstructions to the candidates :

D
2)
3
4)
5

Q1) a)

b)

Q2) a)

b)

Answers Q.1 or Q.2, Q3 or Q.4, Q.50r Q.6, Q.7 or Q.8.
Neat diagrams must be drawn wherever necessary.
Figuresto the right indicate full marks.

Assume suitable data necessary.

Use of calculator is allowed.

Unit -1
Represent the following system in controllable canonical form and check
. . C(s)  s+5
its controllability R(S) S +35+2 [10]

X 0 111X
An autonomous system is given below | . |~ Examine

% =2 31X
the stability using Liapunov theorem. [7]
OR
Represent the following system in observable canonical form and check
C(s) S+5
its state observability R(S) = & 13540 [10]

Check the controllability and Observability of the system with following

canonical form X2 = _o 5 x12 H o uy=[2-1] M [7]
o [0 Sl

P.T.O.



Unit - 11
Q3) Consider a system defined by [18]

X = Ax+ Bu
y=Cx

0 1 0
Where A=| _|.B=|  |and C=[1 0]

It is desired to have eigenvalues at p =3 and p, = — 5 by using control
law u = —Kx determine the required state feedback gain matrix K.

OR

' 0 15 0
Q4) The plant is given by {2}:{1 O} {Z}'L}u y=[0 2] {2} [18]

Design the full order state observer gain matrix K_such that desired closed
loop poles of the plant are located at s =-2 + | 3,s = -2 —J3.

Unit - 111
Q5) a) Explain the role of sampler, ADC and DAC in digital control system.[9]

e®for t>0
b) Determine the z-transform of the signal X(t) = 0 t<0" [8]
OR
Q6) a) Explain the impulse sampler as modulator. [9]
b) Explain the following terms about digital control system [8]

1)  Multiplexer
1)  Demutiplexer
i) Encoder

iv) Decoder

[6583]-142 2



Q7) a)

b)

Q8) a)

b)

Unit - IV

Examine stability using jury’s stability test for the system with characteristic

equation P(2=2 - 1.12-0.1z+0.2=0 [9]
With the help of neat sketch explain the s-plane to z-plane mapping. [9]
OR
Determine the open loop transfer function and close-loop transfer function
of the sampled data system shown in the figure 1. [9]
T=I sec
K1) < | o
G+)

Figure 1. Closed Loop Control System
Examine stability using jury’s stability test for the system with characteristic
equation P(2=Z2 - 1.12-0.1z+0.2=0 [9]

A A 4
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[6583]-143

T.E. (Instrumentation and Control Engineering)
OPERATINGSYSTEMS
(2019 Pattern) (Semester - V) (306264)

Time: 2¥2Hoursg| [Max. Marks: 70
I nstructions to the candidates:

1) SolveQ.lor Q2 Q.30r Q4,Q50r Q.6 Q.7 or Q.8.

2) Draw neat diagrams should be drawn wherever necessary.

3) Figuresto theright indicate full marks.

4) Assume suitable data if necessary.

Q1) & Writeanoteon contiguous memory allocation. Also explaininternal and

external fragmentation. [8]
b) What ispagefault and page replacement? Describe the stepsin handling
apagefault with the suitablefigure. [9]
OR
Q2) & Explainbriefly the concept of paging. Describewith neat figurethe paging
hardware that uses translation look-aside buffer (TLB). [8]
b) Enlist various algorithms used for Page Replacement policies. Explain
any one of themin detail. [9]
Q3) @ What doyou mean by deadlock avoidance? What is saf e state? Describe
resource allocation graph algorithm for deadlock avoidance. [9]
b) What isaDeadlock? What are the importance characteristics that cause
a deadlock? [9]
OR
Q4) & Write anote on recovery from deadlock. [9]

b) Describetheroleof safety algorithm and resource-request algorithm used
in the Banker’s algorithm for deadlock avoidance. [9]

PT.O.



Q3) 8

b)

Q6) a)

b)

Q7) 8

b)

Q8) a)

b)

Enlist methods to allocate space to the files which are stored on disk.

Explain linked all ocation method with suitablefigure. [8]

Defineafile. Briefly explain file attributes and file operations. [9]
OR

What is the need of free space management? Explain linked list

approach. [8]

Describefile access methods. Briefly explainsinglelevel directory. [9]

What do you mean by system protection? What are the goals? Explain

the access matrix. [8]

Describe the types of security violations. [10]
OR

Enlist different methodsto implement access matrix. Explain any two of

them. [9]

Write anote on user authentication in operating systems. [9]
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[6583]-144
T.E. (Instrumentation & Control)
MECHATRONICS& ROBOTICS
(2019 Pattern) (Semester - V) (306265A) (Elective- 1)

Time: 2%2Hours) [Max. Marks: 70
I nstructions to the candidates:

1) Answer Q1 or Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8.

2) Neat diagrams must be drawn wherever necessary.

3) Figuresto theright indicate full marks.

4) Assume suitable data if necessary.

Q1) @ Explain the Recognition of the Need and Conceptual Design for a

Mechatronics System? [6]
b) List the Sensor and Actuator Selection criterions and explain the Drivers
for Actuators? [6]
c) Explainlifecycleandlifecycleoptimization? [6]
OR

Q2) @ What isPrototyping Hardware-in-the-loop Simulation? Explain. [6]
b) Explaininbrief the Deployment of Embedded Softwarewith an example.[6]
c) Explainconceptual design and functional specification? [6]

Q3) @ Definetheterm Roboticsand explainits concept? List out the Sensorsin

Robotics (any one)? [6]

b) List out theimportant characteristics of arobot with an example?  [6]

c) Givethehistory of Robot in brief? [6]

OR

Q4) & What are the different types of Micro-controllers and Motors used in
Robotics? Explain with appropriate example? [6]

b) Illustrate the Scope of Robotics & what are the Safety Measurement in
Robotics? Explain. [6]

c) Wirite anote on scope of robotics, advantages and disadvantages of it?6]

PT.O.



Q5) 8

b)

Q6) a)
b)

Q7) &
b)

Q8) a
b)

Differentiate between Direct and Inverse kinematics? Also define these
terms? [6]

Illustrate the concept of Artificial Intelligencein Robotsin details?  [6]

Write a short note on classes and data structure? [9]
OR

What aretherolesof End effectorsand Actuatorsin kinematics? Explain.[ 6]

Definethe degree of Freedom? Explain different types of Grippers? Draw
diagramsof it? [6]

Enlist different types of grippers, tools as end effectors? [9]

Explainthe Linefollowing Robot algorithm and programin detail? [12]

Givethedesignfor development of Roboticarmwith appropriate example.[5]
OR

Explain the Remote-controlled car programming in detail ? [12]

What are the selection criterion of componentsfor designing of Robotics
arm? Explain with example. [9]

X X X
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T.E. (Instrumentation and Contral)
DATA SCIENCE

(2019 Pattern) (Semester - V) (306265 B) (Elective- )

Time: 2%2Hoursg| [Max. Marks: 70
I nstructions to the candidates:

1)
2)
3)
4)
5)

Ql) g

b)

Q2) &

b)

Q3) 8
b)

Q4) 8
b)

Q35) 8
b)

Answer Q.1 or Q.2,Q.30or Q.4,Q.50r Q.6, Q.7 or Q.8.
Figuresto the right indicate full marks.

Neat diagrams must be drawn wherever necessary.
Use of Calculator is allowed.

Assume suitable data, if necessary.

Explain the various mathematical operations that can be performed on

arrays using Numpy. [9]
Give explanation of the various graphical data representation used in
Matplotlib. [9]
OR
Discuss the differentiation between Data Visualization tools. Matplotlib
V's Seaborn. [9]
Explain with applications the concepts of append, merge, loc and iloc
and concatenation of data. [9]

Describe the concept of categorical, numerical datawith examples. [8]
Discussthe various statistical approachesfor compensating missing values

in a dataset. [9]
OR
Analyzethe concept of ‘ Outlier’ and discussthe various Outlier detection
algorithms, [9]
Discuss on the analysis of univariate, bivariate data. [8]
Explain the concept of ‘One Hot Encoding’ with example. [9]
Differentiate between One Hot Encoding and Label Encoding with
advantage and applications. [9]
OR

PT.O.



Q6) @ Explainthe concept of data scaling. Discuss about Min-max scaling and

mean scaling in detail. [9]

b) Discussabout the concept of feature selection and how it can affect ML
modeling. [9]

Q7) @ Differentiate between traditional Bl and Tableau. [8]
b) Explainthe different datatypes and databases in Tableau. [9]

OR

Q8) @ Explainthe’live and‘extract’ connections between Tableau and database
indetail. [9]

b) Discussthe different types of Chartsin Tableau. [8]

O TR O SR O
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T.E. (Instrumentation and Contral)
BIOMEDICAL INSTRUMENTATION
(2019 Pattern) (Semester - V) (306265 D) (Elective- )

Time: 2%2Hoursg| [Max. Marks: 70
I nstructions to the candidates:

1) Answer Qlor Q.2 Q.30r Q4, Q50r Q.6 Q.70r Q8.

2) Figuresto theright indicate full marks.

3) Neat diagrams must be drawn wherever necessary.

4) Use of Calculator is allowed.

5) Assume suitable data, if necessary.

Q1) @ Define heart Sound? Draw and Discuss the working principle of

Phonocardiography with neat diagram. [10]

b) Draw and Discuss the working principle of Cardiac Output with neat
diagram. [7]

OR

Q2) @ Define Blood Flow. Describe the Working Principle of any one type of
Electro-magnetic type Blood Flow meter with neat diagram. [10]

b) Draw and Discuss the working principle of Direct Blood pressure
measurement with neat diagram. [7]

Q3) @ Define Neuron? Draw and Describe the structure of Neurons with neat

diagram. [10]
b) Explain the working principle of EEG Amplifier with the help of neat
diagram. [8]

OR

Q4) a List the different waves and its significance from different parts of the
brain. Explain the concept of Electroencephal ography with the help of
neat diagram. [10]

b) Explainthe concept of Biofeedback with the help of neat diagram. [§]

Q5) @ Satethe types of Conduction system in ear. Explain the mechanism of

hearing system with the help of neat diagram. [10]
b) Withthehelp of neat diagram, Explain the Anatomy of Eye. [7]
OR

PT.O.



Q6) a)

b)

Q7) 8

b)

Q8) g

b)

Define Audiometer? Elaborate on Pure Tone Audiometer system with
the help of neat diagram. [10]

Describethe Visual Acuity (Errorsin Vision) and its remedy. [7]

Define Regulation of Breathing. Explain the working of Air flow

M easurement with the help of neat diagram. [10]
With the help of neat diagram, Explain the working of Oxygen Gas
Analyzer with the help of neat diagram. [8]
OR
State the function of Oxygenator. With the help of neat diagram, Explain
the working of Oxygenator Type Oxygenators. [10]
With the help of neat diagram, Explain the working of Ventilators with
the help of neat diagram. [8]
T 13 13
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[6583]-148
T.E. (Automobile)

AUTOMOTIVE REFRIGERATIONANDAIR CONDITIONING

(2019 Pattern) (Semester - V1)(316485)

Time: 2%2Hours] [Max. Marks: 70
| nstructions to the candidates:

1)
2)
3)
4)
5)

Ql) &

b)
c)
Q2) 9
b)
c)

Q3) 3
b)

Q4) &)

b)

Answer Q.1 or Q.2, Q.30r Q.4, Q.50r Q.6, Q.7 or Q.8.
Neat diagrams must be drawn wherever necessary.
Figures to the right side indicate full marks.

Assume suitable data, if necessary.

Use of Psychrometric chart is allowed.

Explain the factors that influence therma comfort in avehicle's cabin.
How does the air distribution system play a role in achieving these

comfort conditions? [8]
Describe theimportance of maintaining clean air filtersinavehicle'sair
distribution system. [6]
Explain Ventilation System of vehicle. [4]
OR
Explain Automotive Heating System with neat diagram. [6]
Explain different typesof Air Filters. [6]
Explainin brief Cool-down Performance. [6]
Explain Psychrometric Properties of Air. [7]

Inacooling application, moist air entersarefrigeration coil at therate of
100 kg of dry air per minute at 35° C and 50% RH. The apparatus dew
point of coil is5° C and by-pass factor is 0.15. Determine the outlet

state of moist air and cooling capacity of coil in TR. [10]
OR

Explain Psychrometric Processes in short and draw on psychrometric

chart outline (any 3). [7]

800 m®/min of recirculated air at 22° C DBT and 10° C dew point
temperature is to be mixed with 300 m*/min of fresh air at 30° C DBT
and 50% RH. Determine the enthal py, specific volume, humidity ratio
and dew point temperature of the mixture. [10]

PT.O.



Q5) 8

Q6) @)
b)

Q7) a
b)

c)

Q3) a
b)

c)

[6583]-148

Anair-conditioned hall isto be maintained at 27°C dry bulb temperature
and 21°C wet bulb temperature. It has a sensible heat load of 46.5 kW
and latent heat load of 17.5 kW. Theair supplied from outsi de atmosphere
at 38°C dry bulb temperature and 27°C wet bulb temperatureis 25m®/min,
directly into the room through ventilation and infiltration. Outsideair to
be conditioned is passed through the cooling coil whose apparatus dew
point is 15°C. The quantity of recirculated air from the hall is60%. This
quantity ismixed with the conditioned air after the cooling coil. Determine

[18]

I)  condition of air after the coil and before the recirculated air mixes
withit.

i)  condition of air entering the hall, e, after mixing with recirculated
ar.

i)  massof fresh air entering the cooler:

Iv) by-pass factor of the cooling coil, and

v) refrigerating load on the cooling coil.
OR

Explain Outside & inside design considerationsfor AC System.  [6]
Explain the difference between winter air conditioning & summer air

conditioning. [6]
Write a short note on sensors and actuators. [6]
Explain Leak detection methodsin AC (any 2). [6]
Explain Refrigerant Handling. [6]
Explain lubricants used in Refrigeration and AC systems. [9]
OR
Explain Pinpoint temperature measurement in AC. [6]
Explain AutomotiveAC system flushing. [6]
Write a short note on Odor removal in AC. [9]
o &b
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[6583]-149
T.E. (Automobile)

AUTOMOTIVE CHASSIS AND TRANSMISSION

(2019 Pattern) (Semester - V1) (316486)

Time: 2%2Hours] [Max. Marks: 70
I nstructions to the candidates:

1)
2)

Q1) &)
b)

Q2) &

b)

Q3) 8

b)

Q4) g
b)

Q5) 8
b)

Q6) a)
b)

Answer four questions from the following.
Draw the neat sketches wherever required.

Explainthe wheel balancing procedure. [10]

What are the merits of Tubeless over Tubed Tyres? [8]
OR

Explain the construction and working of Hydraulic brake system with

neat sketch. [10]

What are the functions and requirements of braking system? [8]

Explainthe construction and working of Multiplate clutch with neat sketch.

[10]

Discuss about the clutch plate lining materials. [7]
OR

Explain the working of Synchromesh gearbox with neat sketch.  [10]

Discuss about gear selector mechanism. [7]

Explain thereal axlewith typesof load acting on rear axle. [10]

Explain Torque tube Drive with neat sketch. [8]
OR

Explain the constructional detailsof differential with sketch. [10]

Explain the features of Propeller shaft with types. [8]

PT.O.



Q7) & Discuss the construction and working of Torque convertor with sketch.

[10]
b) Explainthe construction & working of simpleepicyclic gear train.  [7]
OR
Q8) @ Explain Continuous Variable Transmission with advantages &
disadvantages. [10]
b) Discussabout fully automatic transmission. [7]
030 o%0 %
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[6583]-150
T.E. (Automobile Engineering)
DESIGN OF ENGINE COMPONENTS
(2019 Pattern) (Semester-VI) (316487)

Time : 2% Hours] [Max. Marks : 70
Instructions to the candidates:

D
2)
3)
4
5

01) a)
b)

02) a)

b)

Answer Q.1 or Q.2, Q.3 or Q.4, Q.5 or 06, Q.7 or Q8.

Neat diagrams must be drawn wherever necessary.

Figures to the right indicates full marks.

Use of Logarithmic tables, slide rule, electronic pocket calculator is allowed.
Assume suitable data if necessary.

Explain the design of lubricating system used in an IC engine. [7]

Calculate the height and volume of lubricating oil required in sump of a
3.5kw, Single cylinder diesel engine, with the lubricating oil cooling system
based on natural convection from the side edges of the sump. Fuel
consumption of engine = 1.2 kg/hr, Calorific value of diesel =42x10° J/kg,
Assume, 0.006 times of heat of combustion of fuel is absorbed by
lubricating oil, convective heat transfer coefficient = 25 W/m?K,
Temperature difference between ambient temperature and temperature
of lubricating oil as 45 K. Peripheral area of sump size = (30%x20) cm.[10]
OR

Calculate the Force acting on the rocker arm due to the exhaust valve of
a 4 stroke diesel engine. The data for the valve of diesel engine is as
follow: [10]

Diameter of valve port = 75mm

Diameter of valve head = 84mm

Seat angle of valve = 45°

Mass of valve = 0.5 kg

Speed of engine = 450 rpm

Back pressure when the exhaust valve opens = 0.4 MPa
Maximum suction pressure = 0.02 MPa (below atmosphere)

The valve opens 33° before outer dead centre and closes 1° after inner

dead centre. The valve is to open and close with constant acceleration

and deceleration for each half of the lift.

Explain with neat diagram the poppet valve used in the IC Engine. [7]
PTO.



03) a)

04) a)

05) a)
b)

c)

Explain the applications of Flywheel with an example. [5]
A machine is driven by a motor, which exerts a constant torque. The
resisting torque of the machine increases uniformly from 700 N-m to
1500 N-m through a 360° rotation of the driving shaft and drops suddenly
to 700N-m again at the beginning of next revolution. The mean angular
velocity of machine 1s 30 rad/s and the coefficient of speed fluctuation is
0.2. A solid circular steel disk, 20mm thick, is used as flywheel. The
mass density of steel is 7800kg/m? while poission’s ratio is 0.3. Calculate
the outter radius of flywheel disk and maximum stresses induced in it.[12]
OR

Explain the stresses in solid disk flywheel. [5]
The intercepted areas between the output torque curve and the mean
resistance line of a turning moment diagram for a multi-cylinder engine,
taken in order from one end are as follows:

—35,+ 410, -285, + 325, -335, + 260, — 365, + 285, —260 mm?.

The diagram has been drawn to a scale of I mm =70 N-m and 1 mm =
4.5°. The engine speed is 900 r.p.m. and the fluctuation in speed is not to
exceed 0.02 of the mean speed. Find the mass and cross-section of the
flywheel rim having 650 mm mean diameter. The density of the material
of the flywheel may be taken as 7200 kg / m®. The spokes, hub and shaft
are assumed to contribute 10% of the required moment of inertia. The
rim is rectangular with the width 1.5 times the thickness. [12]
Explain the different functions of bearings. Also, classify the different
types of bearings and briefly explain any one type with neat diagram.[9]
A single-row deep groove ball bearing is subjected to a pure radial force
of 4 kN from a shaft that rotates at 500 rpm. The expected life L, of the
bearing is 30000 hours. The minimum acceptable diameter of the shaft is
40 mm. Select a suitable ball bearing for this application from the

manufacturer’s catalogue. [6]
Principal Basic load
dimensions (mm) ratings (N) Designation
d D B C C,
40 52 7 4160 3350 61808
68 9 13300 7800 16008
68 15 16800 9300 6008
80 18 30700 16600 6208
90 23 41000 22400 6308
110 27 63700 36500 6408
45 58 7 6050 3800 61809
75 10 15600 9300 16009
75 16 21200 12200 6009
85 19 33200 18600 6209
100 25 52700 30000 6309
120 29 76100 45500 6409
Write the assumptions considered under Stribeck’s equation for
determining the static load carrying capacity of ball bearing. [3]
OR
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06) a) Explain the selection parameters in bearing design. [8]
b) The following data is given for a 360° hydrodynamic bearing: [10]

Radial load = 10 kN,

Journal speed = 1440 rpm,

Unit bearing pressure = 1000 kPa,
Clearance ratio (r/c) = 800,
Viscosity of lubricant = 30 mPa s
(I/d) ratio=1

Assuming that the total heat generated in the bearing is carried by the
total oil flow in the bearing, calculate:

1)  Dimensions of bearing;
i) Coefficient of friction;

i) Power lost in friction;

/ h, ' 0 0,) Py
F I o -
- 0 10 w (1092 e 7 0 -
0L 09 0240 6900 480 30 0 0426
S02 0 08 013 6126 231 1 0 084
S04 06 0006 6194 132 226 0 0.764
06 04 00389 3120 156 0 0667
08 02 0o a2 o0 0760 0 0495
09 01 00Hs 316 0156 04l 0 0358
097 003 - - - - 0 -
10 0 0 0 0 0 0 0
| 0 0 = (85) w x 0 -
0.l 09 13 W5 4 337 0I50 0540
02 08 0631 MO 8 39 0280 0529
04 06 0264 60 519 39 0497 04
06 04 0J21 3058 322 43 0680 04l
08 02 00446 362 1.70 462 0842 0313
09 01 00188 2645 105 47 0919 0247
087 003 00M4M 1547 0S4 482 09T 0192
S o0 0 0 0 10 0
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07) a) The mechanical efficiency of a single cylinder 4-stroke diesel engine is
80%. The frictional power is estimated to be 25kW. Calculate the indicated
power and brake power developed by the engine. [4]

b) Write down the design considerations for combustion chamber. [9]

c) Enlist the different types of cylinder arrangements in IC Engines. Explain
any one in detail. [5]

OR

08) Write note on: [18]
a) Exhaust gas CO and HC analyzer.
b) Cylinder power balance.

c) Distributor dwell angle.

otooleelesle

[6583]-150 4



Total No. of Questions: 8] SEAT No. :
PE2619 [Total No. of Pages: 2

[6583]-151
T.E. (Automobile Engineering)
AUTOMOTIVEAERODYNAMICSNAD BODY ENGINEERING

(2019 Pattern) (Semester - V1) (316488 A) (Elective- 11)

Time: 2%2Hours) [Max. Marks: 70
I nstructions to the candidates:

1) Answer Qlor Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8.

2) Neat diagrams must be drawn wherever necessary.

3) Figuresto theright indicate full marks.

Q1) @ What arethe characteristics of external flow on abody? [9]
b) Explainindetailsabout [9]
1) Climatic tunnels
i) Small full-scalewind tunnels
i) Largefull-scalewind tunnels
OR
Q2) @ Discusstheeffect of aerodynamic noise onthe motion of aroad vehicle.[9]

b) Explainthefeaturesof aerodynamic stability of avehicleand describethe
effect of wind forcesresulting from non-steady sidewindson avehicle[9]

Q3) @ What are the methods of improving space in cars? Discuss. [8]
b) What isthe importance of weight to power ratio of a car? [9]

OR
Q4) & Explain the compactness of driver’s cabin. [8]

b) List out the points to be considered while designing adriver's seat. [9]

PT.O.



Q5) &)
b)

Q6) a)
b)

Q7) 8

b)

Q8) a
b)

What are the possible locations of engine in a bus body layout? [8]

What isthe influence of the floor height in the bus body layout? [9]
OR

How doesthe entrance and exit location influencesthe bus body layout? 8]

Explain the constructional details of s conventional bus body. [9]

List out the points to be considered for Impact protection from steering
controls. [9]

Explainthelongitudinal load and |oad distribution on vehicle structure.[ 9]

OR
Explain the types of seat used in automobiles. [9]
Write down the Importance of Bumper in automobile. [9]
DA Bk

[6583]-151 2



Total No. of Questions: 8] SEAT No. :

PE2620 [Total No. of Pages: 2

[6583]-152
T.E. (Automobile Engineering)
AUTOMOTIVEMATERIALS

(2019 Pattern) (Semester - V1) (316488 - B) (Elective- 11)

Time: 2%2Hours) [Max. Marks: 70
I nstructions to the candidates:

1)
2)
3)

Ql) a
b)

Q2) @
b)

Q3) 8
b)

Q4) &)

b)

Q5) 8
b)

Answer Q1 or Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8.
Neat diagrams must be drawn wherever necessary.
Figuresto the right indicate full marks.

Explain the Reinforcement of fibresin composites. [9]

Compare Pultrusion with Compression moulding. [8]
OR

Explain the Resin transfer moulding. [9]

Describe the Spray up process. [8]

Explain the properties and composition of glass. [9]

Describethe use of nanoparticlesin paintsto makethem self- cleaning.[9]
OR

Explain the various approaches in tempering of glass for shatter
resistance. [9]

Discuss the sequences of application of paint on automotive body. [9]

Explain the Electro- or magneto-rheological engine mounts. [9]
Discuss the use of ER fluidsin dampers in automobiles. [8]
OR

PT.O.



Q6) @ Describethe use of ceramicsasfuel injectorsin automotive engines. [9]

b) Explainthe powder metallurgy processfor making disc brake pads. [8]

Q7) @ Explain the criteria for selection of materials for different systems in

automobiles. [9]
b) Describethe materials devel opments by Honda [9]
OR
Q8) @ Explainthedevelopmentsin materialsby FIAT. [9]
b) Discuss the Ashby charts. [9]
DI, Ok
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[6583]-153
T.E. (Automobile)

NUMERICAL & OPTIMIZATION METHOD

(2019 Pattern) (Semester - V) (316481)

Time: 2%2Hours] [Max. Marks: 70
Instructions to the candidates :

1) Answer Q1 or Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8.

2) Neat diagrams must be drawn wherever necessary.

3) Figuresto theright side indicate full marks.

4) Assume suitable data, if necessary.

Q1) a)

b)

Q2) a)

b)

d
Obtain the solution of d—i=3x+ y’ using the Taylor’s series method.

Given: y (0) = 1. Determine y(0.1). [9]
dy .

™ = X+2Y, for the boundary condition that at x =1,y =1 find y at
X = 1.4. Take step size h=0.1. [8]

OR
d? d
Solve X° dx¥(x_2)d_§_3y: 10X subject to consideration y (0) = 0,
y(0.3) =10, h=0.1 . Solve by finite difference method. [9]
ou o’u . . : :

Solve 3 =y for the following condition using Schmidt method at

Xx=0and x= 0.5, u=lI forall values of tatt=0u=2x+1 for 0 <x<0.5
Take increment in X as 0.1 and increment int as 0.01

Find all values of u fort=0to t=0.03 [8]

P.T.O.



Q3) a)

b)

Q4) a)

b)

Q5) a)

b)

Q6) a)

b)

Find the integration of (4X + 2) in the limits 1 to 4 by trapezoidal rule

using six strips. [9]

Evaluate j: e"dx using Simpson 14 Rule using four strips. [9]
OR

Solve the trapezoidal rule, for double integration of f(X) = X* y* dx dy for

Xx=0tolandy=0to 1. [9]

Take step length in X and y as 0.25

Find double integration of f(x)=e"**” forx=0to l andy=0to 1
using Simpson 1/3" rule : Take h=k = 0.5 [9]

Determine the maximum value of root of equation 0.51 x—sin Xby Newton
method. Take the initial guess as 2 and do 4 iterations. [4]

What is optimization? Give a classification of optimization problem. [4]

Find the initial basic feasible solution for the transportation problem by

Vogel’s approximation method [9]

D, D, D, D, |Supply
O, 11 13 17 14 | 250
0, 16 18 14 10 | 300
0, 21 | 24 | 13 | 10 | 400
Demand | 200 | 225 | 275 | 250 | 950

OR

Using Newton method calculates the maximum value of the equation 2sinx—
0.1x* Take initial guess 2.5 and do 3 iterations. [4]
Explain constrained optimization. [4]
Maximize Z = 6X, + 4X, subjected to condition [9]
2x,+ 3%, < 100
4x+ 2x, < 120
X, X, >0

Using Simplex method to calculate X ,X, and maximum profit Z.
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Q7) a) Explain Genetic algorithms.
b) Explain Simulated Annealing.
OR
Q8) a) Explain Particle swarm optimization.

b) Explain Ant Colony optimization.

A A 4
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[6583]-154
T.E. (Automobile)
HEAT TRANSFER
(2019 Pattern) (Semester - V) (316482)
Time: 2%2Hours) [Max. Marks: 70

I nstructions to the candidates:
1) Answer Q1 or Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8.
2) Neat diagrams must be drawn wherever necessary.
3) Figuresto theright indicate full marks.
4) Assume Suitable data if necessary.

Q1) @ ExplainLoca and Average heat transfer coefficient. [6]
b) Explain concept of velocity boundary layer. [6]

c) Airat 20°Cisflowing along a heated plate at 134°C with a velocity of

3 m/s. The plateis 2m long. Heat transferred from first 40cm from the

leading edgeis 1.45 KW. Determine the width of the plate. [9]
Propertiesof airat 77°C:  p =0.998 kg/m3;
Cp = 1.009KJKgK; v=20.76 x 10°m?/s; k =0.03W/mK

Usethefollowing correlation
Nu_ = 0.332 Re*> Pro*

OR
Q2) @ Defineand explain significance of Nusselt number and Prandtl number.[6]
b) Definetheforced convection and give three practical examplesof forced

convection. [9]
c) Forforced convectionfrom aflat plate, thelocal Nusselt number isgiven
by thefollowing correlations. [6]

Laminar : Nu_=0.331 Re %® Pro®

Turbulent : Nu_= 0.0288 Re °° Pro*

The fins on an air-cooled motor cycle engine may be considered as
individual flat plates of length L= 0.2 m owing to disturbancesinthefree
stream, transition occurs at Re, = 2 x 10°. Calculate for aroad speed
of 140 kmph; the average heat transfer coefficient from the fin surface
allowing for separatelaminar and turbul ent section and comparethisresult
obtained assuming purely turbulent flow.

Assume: p = .1 kg/m®, u =1.7 x 10°kg/ms, k = 0.026W/mk, Pr = 0.7.

PT.O.



Q3) @ Write the characteristics dimension for following cases in natural
convection. [4]

)  Vertical cylinder
i)  Horizontal cylinder
i)  Horizontal plate

Iv) Sphere
b) Show that the coefficient of volumetric expansion for an ideal gas is
B=1/T, where T is absolute temperature of gas. [4]

c) Findrate of heat loss from acubical furnace kept on a concrete floor, if
the outside surface temperature of the furnaceis80°C and the surrounding
air at 20°C. Sides of furnace are 1m each . Neglect radiation mode of
heat transfer. [10]

Use:
) Nu=0.13(GrPr)¥* for vertical surfaces.
i)  Nu=0.13(GrPr)¥2 for horizontal surfaces.
At 50°C, the properties of air :
p =1.013 kg/m?3, v=17.95 x 10°m?/s
u=19.6 x 10°Ng/m?.
C,=1005JKgK,  k=0.0283W/mK
Pr=0.698
OR

Q4) @ Differentiate between filmwise and drop wise condensation . Which type
of condensation is desirable and which type of condensation occurs in

actual ? State. [8]

b) A sheetmetd air duct carriesair-conditioned air at an average temperature

of 10°C. The duct size is 320 min x 200 mm and length of the duct

exposed to the surrounding air at 30°C is 15 m long. Find the heat gain

by the air in the duct. Assume 200 mm side is vertical surface and top

surface of the duct isinsulated. Use the following properties: [10]

Nu = 0.6 (GrPr)*# for vertical surface.

Nu = 0.27 (GrPr)*# for horizontal surface

Take the properties of the air at mean temperature of 20°C

p = 1.204 kg/m3; u = 18.2 x 10°Ns/m?; v = 15.] x 10°m?/s;
k =0.0256 W/mK and Pr = 0.71.
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Q5) 8

b)

Q6) a)

b)

Q7) &
b)

Q3) a)

b)

Draw |abeled temperature profiles of thefollowing typesof heat exchangerd4]
i)  Parallel flow heat exchanger

i)  Counter flow heat exchanger

What do you mean by fouling in heat exchangers? State the causes of
fouling. [9]
A counter flow double pipe heat exchanger using superheated steam is
used to heat water at the rate of 10500 kg/hr. The steam enters the heat
exchanger at 180° C and leaves at 130°C. Theinlet and exit temperature
of water are 30°C and 80°C respectively. If the overal heat transfer

coefficient from steam to water is814 W/m?°C, cal cul ate the heat transfer
area. What would betheincreasein areaif thefluidsflowswerepardlél.[§]

OR
What isLMTD for aheat exchanger? Derive an expression for LMTD of
parallel flow heat exchanger. [10]

Explain the concept of overall heat transfer coefficient in shell and tube
type of heat exchanger. [7]

What is solid angle? Explain with diagram. [6]

Define Kirchhoff’slaw and prove that when the black body isthermally
equilibriumwith the surrounding itsemissivity isequal to absorptivity.[4]

Two parallel planeswith emissivity 0.6 areat 900 K and 300K. A radiation
shield with side polished and having emissivity of 0.05, while emissivity
of other sideis 0.4 is proposed to be used. Which side of the shield to
facethe hotter plane, If thetemperature of the shield kept to be minimum®?

Justify your answer. [8]
OR

Define black body radiations, Radiocity and Irradiation with their

characterigtics. [6]

Definetotal emissive power and Intensity of radiation. [4]

A hot water radiator of overall dimensions 2 x 1 x 0.2m is used to heat
the room at 18°C. The surface temperature of radiator is 60°C and its
surfaceis black. The actual surface of radiator is 2.5 timesthe area of its
envelope for convection for which the convection coefficient isgiven by
hc=4.51W/m?K calculate the rate of heat loss from the radiator by

convection and radiation. [8]

X X X
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[6583]-155

T.E. (Automobile Engineering)
DESIGN OF MACHINE COMPONENTS
(2019 Pattern) (Semester - V) (316483)

Time: 2¥2Hoursg| [Max. Marks: 70
I nstructions to the candidates:

1) Answer Four questions from the following.

2) Figuresto theright indicate full marks.

3) Assume suitable data, if necessary.

Q1) & A power screw of square threaded type has a nominal diameter of
30 mm and pitch of 6 mm with double threads. The load on the screw is
6 KN and the mean diameter of thrust collar is40 mm. The coefficient of
frictionfor thescrew is0.1 andfor thecollar is0.9. Determinethetorque
required to raise the load and torque required to lower theload. [12]

b) Deduce an expression for torque required to lower the load in power
screws. [6]

OR
Q2) @ Explainthetypesof fastenings. [6]
b) A double riveted lap joint is made between 15 mm thick plates. If the

ultimate stresses are 400 Mpa in tension, 620 Mpa in crushing and
330 Mpain shear. Take the factor of safety 4. Design the joint. [12]

Q3) @ Explainabout S-N diagram. [7]
b) Derive soderberg equation. [10]
OR

Q4) @ Narrate the causes of stress concentration and the methods to improve
the same. [10]

b) A mass of 500Kg is being lowered by means of steel wire rope having
cross sectional area 250mm?. The velocity of weight is 0.5m/sec. When
the length of extended ropeis 20m, the sheave gets stuck up. Determine
the stress induced in the rope due to sudden stoppage of sheave. Take
E = 0.8x10° Mpa. [7]

PT.O.



Q5) @ Discuss about herringbone gears with sketch. [6]

b) Designapair of helical gearsareto transmit 15KW at 10,000rpm of the
pinion with PCD 80mm. The transmission ratio is 3:1. Assume
a=20°FDI, p =45°. o,=193.2Mpa, BHN = 250 for pinion and gear.
Check only tangential tooth load.

Y=7(0.154-0.912/Z ), C =5.55/5.55+V%° [12]
OR
Q6) @ Explainspur gear nomenclature. [6]

b) A spur gear set to transmit 20 KW at 900rpm of pinion. Thetransmission

ratio is 7/3:1. Take 20° FDI, Z = 18, o4=|40Mpa for pinion and o, =
55Mpafor gear. The diameter of the pinion is 105 mm. Design number
of teeth, module and face width for strength only.
Y= 7 (0.154-0.912/7), C =3.05/3.05+V [12]

Q7) Worm and wormwheel isto transmit 10 KW with transmission ratio 20:1 and
worm shaft rotates at 1440 rpm. Design the gear set. Assume single start

square thread. Take o,=207 Mpa, for worm and o,=82.4 Mpa, for worm
wheel. Form factor Y= 7 (0.154-0.912/7). [17]

OR

Q8) A pair of bevel gears are connected by 20° full depth involute teeth. The
velocity ratiois3:1. The piniontransmits 37.5 KW at 750 rpm. Assume number
of teeth on pinion is 20. Design the gear set. Take

oy=233.4 Mpa, BHN = 200 for pinion and o,= 172.6 Mpa, BHN=150 for
gear. Form factor Y= 7 (0.154- 0.912/Z), C =6.1/6.1+V [17]

X XX XX
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[6583]-156

T.E. (Automobile)
AUTOMOBILEELECTRICALAND ELECTRONICS
(2019 Pattern) (Semester - V) (316484)

Time: 2¥2Hoursg| [Max. Marks: 70
I nstructions to the candidates:

1) Answer Qlor Q.2 Q3o0r Q4 Q50r Q6 Q.70r Q8.

2) Neat diagrams must be drawn wherever necessary.

Q1) & Writedown the principle and construction of starter motor. [6]
b) Explainwith neat sketch the starter motor characteristics. [6]
c) Discuss the selection of cranking motor with the help of performance
curve. [6]

OR
Q2) @ Explainthe construction and working of alternator. [8]
b) Explainworking of Fuel Gauge. [10]
Q3) @ Writeanoteoninjection timing control. [9]
b) Write down the design considerations of Starter Motor. [5]
c) Explainworking of Oil Pressure Gauge. [7]

OR
Q4) @ What arethe different types of sensors? Explain any one. [9]
b) Explainwith neat sketch Solenoid Actuators. [9]
c) Write short note on cold and warm start system. [7]
Q5) @ What arethedifferent types of actuators? Explain any one. [9]
b) Explainwith neat sketch MAP Sensor. [9]
c) Write down the difference between group and sequential injection
system. [7]

OR

PT.O.



Q6) a)
b)

Q7) 8
b)

Q8) 8
b)

Explain CRDI system with neat sketch.
Explain collision avoidance system with layout.

Write short note on Smart Parking Assist System (SPAYS)
Explain Radar Warning System.
What isDriver State Monitoring? Explainin brief.

Explain MPFI system with neat sketch.

OR
ExplainABS System with layout.
Explain Global Positioning Systems (GPS).

What isAdaptive Cruise Control? Explainin brief.

X XX XX
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[6583]-157
T.E. (Mechanical/Automobile)

ADVANCED FORMINGAND JOINING PROCESSES

(2019 Pattern) (Semester - V) (302045A) (Elective- 1) (Theory)

Time: 2%2Hours) [Max. Marks: 70
I nstructions to the candidates:

1)
2)
3)

Ql) a

b)

Q2) g

b)

Q3) 3
b)

Q4) @)
b)

Answer Q1 or Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8.
Figuresto the right indicate full marks.
Assume suitable data if necessary.

Explainthefollowing pointsinrelationto HAZ. [9]
)  Definition

i)  Causes

iy Effects

IvV) Reduction of HAZ formation

What isWeld ability? Elaborate the variousfactors affecting weld ability.[ 8]

OR
What arethevariouscriteria sfor the characterization of theweld. Explain
themin detail. [9]
What are the factors affecting weld thermal cycles. [8]

Explainwith neat sketch construction & working of Ultrasonic Welding.[9]

Discuss various steps to be followed during adhesive bonding. [9]
OR

Explain with the sketch basic principle of friction stir welding. [9]

Explain with the sketch how explosive welding is carried out. [9]

PT.O.



Q5) 8
b)

Q6) a)
b)

Q7) &

b)

Q8) 8
b)

Explain the process of underwater welding. [8]
Explain working of Laser beam welding with neat sketch. [9]
OR

Explainthe processof Electron Beamwelding aong withitsapplications.[8]

Write a short note on Robotic Welding. [9]

What is sustai nable manufacturing and what arethe driversfor sustainable
Manufacturing practices. [9]

Explain the basic stages of conducting aLife CycleAssessment.  [9]
OR
List and Explain about the major factorsthat influence sustainability. [9]

Explain the five core elements of 1SO 14000. [9]

X X X

[6583]-157 2



Total No. of Questions: 8] SEAT No. :

PE2626 [Total No. of Pages: 2
[6583]-158
T.E. (Mechanical)/(Automaobile)
MACHINING SCIENCE & TECHNOLOGY
(2019 Pattern) (Semester - V) (302045B) (Elective- 1)

Time: 2%2Hours) [Max. Marks: 70
I nstructions to the candidates:

1) Answer Q1 or Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8.

2) Neat diagrams must be drawn wherever necessary.

3) Figuresto theright indicate full marks.

4) Assume suitable data if necessary.

Q1) @ Explainand classify grinding wheels selection factors. [10]
b) Explain honing process with neat sketch and state its applications. [7]
OR

Q2) @ ExplainBall burnishing processwith neat sketch. Stateits advantage and
applications. [10]

b) How isagrinding whed mounted on the spindle?What precautions should
be taken when mounting agrinding wheel ? [7]

Q3) @ Definejigand fixture. Differentiate between them with suitable examples.
Writeindustry significancefor jig and Fixture.(Minimum Five points).[10]

b)  With neat sketch describe the concept of degree of freedom. Explain the

six point location principle with neat sketch. [8]
OR
Q4) @ What isindexing in jig and fixture? Explain with neat sketch indexing
Jig. [10]
b) Explainwith neat sketch inspection fixture. [8]

PT.O.



Q5) @ Evauatethe phaseof drawing interpretationin processplanning activity.[9]

b) Explainproduction equipment & tooling selectionin process planning.[8]

OR
Q6) @ Explain with neat sketch and the steps followed for material selection
process and methods. [9]
b) Explainwith flowchart process selection. [8]

Q7) @ Generate CNC part programming for the below part which requires only
threading operation as shown. [10]

- 2 s
“ /M3Dx2thread

b) Explainthe stepsinvolved in CNC part programming. [8]
OR
Q8) @ What istool length and cutter radius compensation used in CNC part
program? Explain with neat sketches. [10]
b) Explainwithfigurecircular and linear interpolation functionsusedin CNC
programming. [8]
X X X
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[6583]-159
T.E. (Mechanical)

ARTIFICIAL INTELLIGENCE & MACHINE LEARNING

(2019 Pattern) (Semester - V1) (302049)

Time: 2%2Hours] [Max. Marks: 70
I nstructions to the candidates :

1)

Q2) &)

b)

Answer Q1 or Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8.

Neat diagrams must be drawn wherever necessary.

Figuresto the right indicate full marks.

Assume suitable data, wherever necessary.

Use of electronic pocket calculatorsis allowed.

Describethe difference between decision treesand random forests, discuss

advantages and disadvantages of using random forestsover asingledecision

tree. [8]

Definethe K-Nearest Neighbor (KNN) clustering algorithm. Explain how

KNN differs from K-Means and discuss its key, parameters. [9]
OR

Write a short noteon : [8]

1)  Entropy

i) Information Gain

Given following dataset, Find out it islikely that Blue Jeans from Brand X

would be on Sale Using Bayes Classifier. [9]
Colour | Cloth Type | Brand On Sale?
Blue Jeans Y Yes
Blue Shirt X No
Blue Jeans Y Yes
Black Jeans Y Yes
Black Jeans X No
Black Shirt X Yes
Black Shirt Y Yes
Blue Jeans Y No
Black Jeans X Yes
Blue Shirt X Yes

P.T.O.



Q3) 8

b)

Q4) 8

b)

Q5) a)

b)

What is training data? What is labeled data? What is unlabeled data?
What arekey stepsinvolved in devel oping training data? [8]

Explain different performance evaluators used for interpretation/

assessment of classification models. Explain 2 x 2 confusion matrix and

explain its terminology. Explain Cohen’s Kappa, F Score, ROC Curve.
[10]

1)  Accuracy i) Precision
i)  Recdll Iv) Fl Score
OR

From the below confusion matrix, determine accuracy, recall,precision,
F1-score, True Positive Rate (TPR), False Positive Rate (FPR), True
Negative Rate (TNR), and False Negative Rate (FNR). I nterpret the Result.

[10]
Actual Values
1 0
Predicted| 1 | 540 150
Vaues
0 | 110 200

You are a data scientist working for a healthcare organization where a
machinelearning model has been devel oped to predict therisk of patients
developing a specific medical condition based on their health indicators.
Themodel’s predictionswere asfollows: it correctly identified 350 cases
asnegative and 270 cases as positive. However, it misclassified 50 cases
as negative when they were positive, and 30 cases as positive when they
were negative. Prepare confusion matrix and calculate the following
parametersto evaluate the model’s performancei) Accuracy ii) Precision
Ii1) Recdl (Sengitivity) iv) FH-score Interpret the Result. [8]

Explainany five applications of reinforced and deep learning in mechanical
engineering. [10]

Explain Convolution Neural Network (CNN) using aneat flow diagram.
Discussin brief different types of pooling and padding used in CNN.[8]

OR
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Q6) a)

b)

Q7) &)
b)

Q8) a

b)

A neuron with 4 inputs has the weights 0.3, 0.2, 01, 0.5 and bias 0. The
activation function is linear, say the function f(x) = 2x. If the inputs are
0.8, 0.3, 0.2, 0.1 compute output and compare it with aneuron with same
Input parameters but with tanh and sigmoid activation function and interpret

theresult. [10]
Explore value-based, policy-based, and model-based reinforcement
|earning approaches with examples. [8]
How deep learning can be used for image classification? [8]
Explainin detail how machine learning is used for fault detection in the
manufacturing industry. [9]
OR
Write a short note on use of AIML in tuning of control algorithms with
example. [8]
Explainindetail different applicationsof AIML. [9]
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[6583]-160
T.E. (Mechanical)
COMPUTERAIDED ENGINEERING
(2019 Pattern) (Semester - V1) (302050)

Time: 2%2Hours)
I nstructions to the candidates:

SEAT No.:
[Total No. of Pages: 4

[Max. Marks: 70

[12]

[6]

1) Answer QlorQ.2,Q30rQ.4,Q50rQ.6,Q.70rQ.8.
2) Neat diagrams must be drawn wherever necessary.

3) Figuresto theright indicate full marks.

4)  Assume suitable data wherever necessary.

Q1) @ A stepped bar subjected to an axial load of 300 kN as shown in figure.
Find the nodal displacement, element stress and support reaction.
Consider E = 200 GPa

/| A=2s0mm? A= 400 mm® \
? P=300kN +—s §
/ \
) 150 mm” 150 mm A 300 mm ’
b) For astepped bar as shown in figure determine load vector.
A =15 cm? A =24 cm? \
10 kN +—> <«—}20kN

DN

H
v
M~

75cm 75¢em

Consider: E =20 x 10°N/cm?
At = 10°C

v
H

60cm

a =11 x 10° cm/cm°C
OR

e

PT.O.



Q2) @ Forthetwo bar truss element determine the displacements at node 2.[12]

500
o 00mm  p=12 kn

For both element consider
E =70 Gpa
A =200 mm?
b) State and explain the concept of minimum potential energy approach.[6]

Q3) @ For the place stress element the nodal displacement are [12]
u, = 2.0 mm, u,=1.0mm u, =2.5mm
v,=1.0mm V,=15mm V,=0.5mm

Determine element stress. Assume E = 200 GN/m? pu = 0.3.

N

{200, 400)

(100, 100) {400, 100)

>

b) How to verify (check) accuracy and validate theresult in Computer Aided
Engineering? [6]

OR
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Q4) &)

b)

Q5) 8

b)

Q6) a)

b)

A CST element has nodal coordinates are (10, 15), (70, 35) and (30, 70)
for node 1, 2 and 3 respectively. The element has material property as
E =200 GPaand pn = 0.3. [12]

Y4 3 (30,70)

2 (70, 35)

1
i03 15

The deflection observed in these nodes are;

u, = 0.01 mm, u, = 0.03 mm u, =-0.02 mm
v,=-0.02 mm V,=0.02mm V,=0.05mm
Assume Plane stress condition.

Determine:

)  The Stresses

i) Thestains

How to interpret the CAE result and what modifications are suggested
based on it. [6]

What is nonlinearity? What are the different kinds of geometric non-

linearitiesin CAE project? Explainwith figures. [9]

Describe the sol ution techniques for nonlinear analysis. [8]
OR

Explain modal analysis, harmonic analysisand transient analysisto study

the dynamic properties of the structures. [9]

Explainthefollowing termsindynamic analysis [8]

e Timedomainanayss

*  Frequency domain analysis
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Q7) &

b)

Q3) a)

b)

What are the Benefits of CFD Analysis? Also explain its application in
following industry. [9]

e Aircraftindustry
e Automobileindustry
e  Civil industry

What is durability, reliability and fatigue? Explain SN Curve with low
cycle, highcyclefatiguelife. [8]

OR

Explain in detail what different types of analysis need to be consider
while making amotor car. [9]

Elaborate the use of CAE in casting and sheet metal simulations. [8]
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[6583]-161
T.E. (Mechanical)
DESIGN OF TRANSMISSION SYSTEM
(2019 Pattern) (Semester-VI) (302051)

Time : 3 Hours] [Max. Marks : 70
Instructions to the candidates:

D
2)
3)
4

01) a)

b)

Answer Q.1 or Q.2, Q.3 or Q.4, Q.5 or 06, Q.7 or Q8.
Neat diagrams must be drawn wherever necessary.
Figures to Right indicates full Marks.

Assume Suitable data wherever if necessary.

A single-row deep groove ball bearing is subjected to a 30 second work

cycle that consists of the following two parts: [10]
Part 1 | Part2

Duration (S) 10 20

Radial load kN 45 15

Axial load kN 12.5 6.25

Speed rpm 720 1440

The static and dynamic load capacities of the ball bearing are 50 and 68
kN respectively. Calculate the expected life of the bearing in hours. X
and Y factors for single row deep groove ball bearing

[F/C,] | [F/F]<e [F/F]>e e
X Y X Y

0.025 1 0 056 2.0 | 0.22
0.040 1 0 056 1.8 | 0.24
0.070 1 0 056 1.6 | 0.27
0.130 1 0 056 1.4 | 031
0.250 1 0 056 1.2 | 0.37
0.500 1 0 056 1.0 | 0.44

Derive the Stribeck equation for the static capacity of bearings. State the
assumption made. (7]

OR
PTO.



Q2) a)

b)

03) a)

b)

04) a)

b)

05) a)

b)

06) 2)

b)

Explain with a neat sketch hydrodynarnic bearing and derive Petroff’s
equation for hydrodynamic bearing. [9]

Explain design variables and performance variables of hydrodynamic
journal bearing. [8]

With the help of neat sketch, explain the working of cone clutch, state its

advantages, limitations and applications. [10]
Draw a neat sketch and explain centrifugal clutch. [7]
OR

Draw a figure for the internal expanding shoe brake and write the
assumptions on which its analysis depends. Also state the advantages
and disadvantages of the internal expanding shoe brake. [9]

Explain the band brake with a neat sketch and find the effort applied at
the end of the lever for Simple band brakes also state the advantages and
disadvantages of band brakes. [8]

Draw the structure diagrams for the following structural formulae and
identify the optimum structural formula out of them. Draw the gearing
diagram for the structural formula. [10]

) 2(1)3(2)

i) 2(3) 3(1)

i) - 3(2) 2(1)

iv)  3(1)2(3)

Differentiate between structure diagram and speed diagram. [8]
OR

A six speed gear box is to be designed for a machine tool drive. The
spindle speeds range between 200 rpm and 1200 rpm. If the gear box is
driven by 8 KW, 1200 rpm electric motor through the belt drive  [10]

i)  Draw the speed diagram
i) Draw the gearing diagram

Explain in detail Arithmetic Progression and Geometric Progression laws
for stepped regulation of speeds in multi-speed gear boxes. [8]

[6583]-161 2



07) a)

b)

08) a)
b)

Explain a hybrid electric vehicle with the help of a block diagram and
state its advantages and disadvantages. [10]

Define Degree of Hybridization. Explain in details Micro Hybrid and
Mild Hybrid. [8]

OR
Explain Power Split Device with neat sketch. [10]

Explain the sizing performance for HEV components. Explain the optimal
sizing in HEV components. [8]

otooloelesle
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[6583]-162
T.E. (Mechanical)
COMPOSITEMATERIALS

(2019 Pattern) (Semester - VI) (302052 - A) (Elective- 11)
Time: 2%2Hours) [Max. Marks: 70
I nstructions to the candidates:
1) SolveQ.lor Q.2, Q.30r Q.4, Q5 or Q6, Q7 or Q8.
2) Figuresto theright indicate full marks.
3) Neat diagrams must be drawn wherever necessary.
4) Assume suitable data if necessary.

Q1) & WhatisMMC?Explaintheir mechanical properties. [9]
b) What arethedifferent types of reinforcement in MM C? Explain any two
indetails. [9]

OR
Q2) @ Whatisthe Powder Metallurgy Processfor MM C?What are the steps of
Powder Metallurgy Process? [9]
b)  Write Short Note on [9]

)  Squeezecasting
i) A spray process

Q3) @ Write Short Note On [8]
1)  Micromechanicsof aLamina
i)  Unidirectional continuousfiber

b) The following data is obtained from the burn-out test conducted in a
glass- epoxy composite. Weight of empty crucible is 46.5 g. Weight of
crucible and composite is 66.3 g. Weight of crucible and glass fiber is
58.6 g. Find the volume fraction of fiber and actual density of composite.
Take dendity of glassfiber as 2.49 g/cm?® and that of matrix as 1.1 g/cm?®.[9]

OR

PT.O.



Q4) &)

b)

Q5) 8
b)

Q6) a)

b)

Q7) &

b)

Q8) a

b)

Find the major and minor Poisson’s ratio of a glass/epoxy laminawith a
70% fiber volume fraction. Take poisonsratio of fiber (0.2=v, ;v _=0.3,
E =85GPa E_=3.4GPa). [9]

Explain any four ultimate strength parametersfor aunidirectiona lamina.[8]

List and explain any four types of mechanical test in short. [8]
Write Short Note on [9]
i)  Ply adhesion ASTM F904
ii)  Doublecantilever beam test
ii)  End notch flexure test and its purpose

OR

Explain nondestructive inspection of composites. What are the most
commonly used NDT methods in composites with short description?9]

How areASTM and | SO standardsfor acomposite material classified? 8]

Write a short note: [9]
)  multi-materia technology

i)  applications of Composite for the Transportation Sector

i)  applications of Composite for the Automobile Industry

Describein detail the Light Combat Helicopter (L CH) and Light Combat
Aircraft (LCA). Also, List the numerous uses of composite materialsin
the aerospace sector. [9]

OR

What are the advantages and applications of composites in the sport
industry? [9]

List & describe the applications of composite for the energy sector. [9]
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[6583]-163
T.E. (Mechanical Engineering)
SURFACE ENGINEERING

(2019 Pattern) (Semester - V1) (302052 - B) (Elective- 11)

Time: 2%2Hours) [Max. Marks: 70
I nstructions to the candidates:

1)
2)
3)
4)
5

Ql) &

b)

Q2) a

b)

Q3) 3

b)

Answer Q1 or Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8.

Neat diagrams must be drawn wherever necessary.

Figuresto the right indicate full marks.

Use of Logarithmic tables, dlide rule, electronic pocket calculator is allowed.
Assume suitable data, if necessary.

Define Diffusion. Explain diffusion process with example. State

applications of diffusion process. [9]

Explain drip feed carburizing process in detail. List the advantages and

limitations of this process. [8]
OR

Explain the principles behind flame hardening and its applications in
different industries. [7]

Draw neat labeled sketch of the following surface hardening. processes
and mention medium used, temperaturerange, case depth and timerequired
for each process. [10]

1)  Solid Carburizing Process
i)  Liquid Carbonitriding Process

Why coating isrequired to increase corrosion resistance of components?
List various types of corrosion resistance coating methods. [8]

Write a short noteon : [10]
1)  Laser Surface Alloying Process
i)  Chemical Conversion Coatings

OR

PT.O.



Q4) &)

b)

Q5) 8

b)

Q6) a)

b)

Q7) 8
b)

Q3) a)

b)

Explain the dielectric coatings of Si-C alloy films and their role in wear

resistance. [8]
Discuss Electroless Copper, Gold and Nickel coating. How they differ
from electrolytic coating process. [10]

Explain cold spray coating process. State the advantages, limitationsand

application. [7]
What do you mean by Anodic and Cathodic type of coating? Explain
following processesin detail. [10]

i)  Electrodeposition Process
i)  Hot Dipping Process
OR
Explain the spraying process for applying inorganic coatings and its
advantages in surface protection. [7]

Explain the purpose and characteristics of the following organic coating
systems. [10]

)  PrimeCoating
i) Hard-Facings

Differentiate between Overspray and Dry Spray coating defects. [8]
What are general causes of coating defects? Write causes and remedies

for the following coating defects. [10]
1)  Bubbling

i)  Pin-Holing

i)  Bligtering

iv) Cratering

OR
State Non-Destructive film thickness measurement processes. How Film
Thickness is measured using eddy currents? [9]
What are the requirement and use of spectroscopic analysis of modified
surfaces? List applications of it. [9]
DI Ok
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[6583]-164
T.E. (Mechanical/M echanical-Sandwich)
NUMERICAL AND STATISTICAL METHODS
(2019 Pattern) (Semester-V) (302041)

Time: 2%2Hours) [Max. Marks: 70
I nstructions to the candidates:

1
2)
3
4)
5

Ql) a)

b)

Q2) a)

b)

Solve Q.1 or Q.2,Q.30r Q.4, Q.50r Q.6 and Q.7 or Q.8.
Neat diagrams must be drawn wherever necessary.
Figuresto the right indicate full marks.

Use of Scientific Calculator is allowed.

Assume suitable data if necessary.

Find double integral of f(X,y)=x’+ Yy’ —5for x=0to2 andy=0to 2
taking increment in both X and y as 0.5. Applying Simpson’s 1/3" rule.

[12]

Draw a flow chart for Gauss 2 Point formula to evaluate integration of

any function. [6]
OR

Find integration of x* + y*—5 in limits 0 to 1 by using 3-point Gauss
Legendre formula with 6 strips. [9]

Draw a flow chart for Trapezoidal rule to evaluate integration of any
function. [9]

The data listed in table gives measurements of heat flux q at the surface
of a solar collector. Estimate the total heat absorbed by a 2x10° cm?
collector panel during 14 hours period. The panel has an absorption
efficiency g = 429 .The total heat absorbed is given by, H = £ [ gAt0dt

where A is area, q is heat flux and t is time [8]

t(hr) 0| 1]|2|3|4|6/|8|11]14

Q(cal/em?hr)| 0.05 | 1.72|5.23 | 6.38|7.86 | 8.05/8.03| 5.820.24

PT.O.



Q3) a)

b)

Q4) a)

b)

Q5) a)

b)

Fit a parabola of the form y = a + bx+ cx’. Using the least square method
to the following data. [9]

x| 2|-110]1] 2

y| 2] 5/8 (7] 2

The following data gives the values of y corresponding to certain values
of x. Find the value of x when y= 167 by applying Lagrange’s method.

[9]

x |1 2 5 7

y |1 |12 |[117 | 317

OR

From the following table of yearly premium for policies maturing at coming
ages, estimate the premiums for policies maturing at the age of 46 years.
Use suitable method [10]

Age X: 45 50 55 60 65

Premium|y: | 2.871| 2.404| 2.083| 1.862| 1.712

Fit a straight line of the form y=a+bx to the following data by the
leastsquare method. [8]

x| 2|1 |3 |6 8| 9

y | 171141219 ] 7] 6

[Mustrate the following statistical diagrams with real life example [8]
i)  Coefficient of variation
i)  Histogram

i) Pie chart

Runs scored in 10 matches of current IPL season by two batsmen A and
B are tabulated as under [9]

BatsmanA |46 |34 | 52| 78 | 65| &1 | 26| 46| 19| 47

BatsmanB | 59 |25 | 81 | 47 | 73 |78 | 42 | 35 | 42 | 10

Decide who better batsman is and who is more consistent.

OR
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Q6) a)

b)

Q7) a)

b)

Q8) a)

b)

[6583]-164

Find the correlation coefficient between age in years (X) and glucose level

[7]
(y) from the data of 5 people as follows.

X | 43122|25] 42| 38

y | 96579 75| 87

Compute Karl Pearson’s coefficient of correlation between X and Y for
the following data: [10]
X (100 | 98 | 78 | 85 | 110 | 93| 80
Y [8 | 90| 70| 72 | 95 |81 | 74

From the following data of marks obtained by 8 students in Numerical
and Statistical methods (NSM) and Heat and mass transfer (HMT)
papers, compute rank coefficient of correlation. [9]

NSM |15 120 |28 |12 |40 | 60|20 80

HMT | 40 |30 |50 |30 |20 | 10 |30 | 60

In a distribution of ‘NSM’ marks exactly normal, 7% of students are

under 35 and 89% are under 63. Find the mean and standard deviation of

the distribution. [A =0.43,Z =1.48, A, =0.39, Z =1.23] [8]
OR

A bank utilizes four windows to render fast service to the customers on a

particular day 800 customers were observed. They were given service at

the different windows as follows: [9]
Window Number | Number of Customers

1 150

2 250

3 170

4 230

Test whether the customers are uniformly distributed over the windows.
[Given x°=7.815] [Use 5% level of significance]

Let F: R*— R’ be the linear mapping defined by F(X, Y, z, t) = (x-y+z+t,
X+2z—t, x+y+3z-3t). Find a basis and the dimension of [8]
1)  The image of F,

i)  The kernel of F.
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T.E. (Mechanical/M echanical - SW.)
HEAT AND MASSTRANSFER
(2019 Pattern) (Semester - V) (302042)
Time: 2%2Hours) [Max. Marks: 70

I nstructions to the candidates:
1) Answer Q1 or Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8.
2) Neat diagrams must be drawn wherever necessary.
3) Figuresto theright indicate full marks.
4)  Assume suitable data wherever necessary.

Q1) @ Theloca atmospheric pressurein Denver, Colorado (elevation 1610 m),
IS 83.4 kPa. Air at this pressure and 20°C flows with a velocity of 8 m/s
over al.5m6 mflat platewhosetemperatureis140°C (Figure). Determine
therate of heat transfer from the plateif theair flows parallel tothe [9]
)  6-mlong side and
i) thel5-msde

P n=834%Pa

T, =20°C fs.—. 140°C

Properties: k =0.02953 W/m°C Pr=0.7154 v @ 83.4kPa=2548 x 10-° m?/s
Use the correlation for Turbulent Flow Nu = (0.037 Re °®-871)Pr'~,

b) When 0.5 kg of water per minute is passed through a tube of 20 mm
diameter, it is found to be heated from 20°C to 50°C. The heating is
accomplished by condensing steam on the surface of the tube and
subsequently the surface temperature of the tube is maintained at 85°C.
Determinethelength of thetuberequired for fully developed flow.

Take the thermo-physical properties of water at 60°C as. p = 983.2 kg/nm??,
C,=4.178 kJkgK, k= 0.659 W/m°C, v = 0.478 x 10-° m¥/s For Laminar
and fully development flow Nu =3.65 [9]

OR

PT.O.



Q2) @ Explainpool boiling and Regimes of pool boiling. [8]
b) Differentiate between Thermal Boundary layer and Hydrodynamic
boundary layer. [6]

c) Explainsignificance of Grashoff number and Nusselt number. [4]

Q3) @ What do you understand by surface resistance and space resistance? 7]
b) Explainthefollowing [10]
)  Stefan’sBoltzmann'slaw
i)  WiensDisplacement law
i)  Kirchoff’slaw
Iv) Plank’slaw
OR

Q4) @ A sphereof radius 5cm isconcentric with another sphere. Find theradius
of the outer sphere so that the shape factor of outer sphere with respect
to the inner sphere is 0.6. Let shape factor of inner with respect to the
outer sphereis 1. [8]

b) Determinetheradiant heat exchangein W/m? between two large plates of
emissivities 0.8 and 0.3 held at temperatures of 1000 K and 500 K
respectively, if a thin copper plate of emissivity 0.1 is introduced as a
radiation shield between the two plates. Use o = 5.67 x 102 W/m?K*4.[9]

Q5) @ A sted rectangular container having walls 16mm thick isutilized to store
hydrogen gasat elevated pressure. The molar concentrations of hydrogen
inthe stedl at theinside and outside surfaces are 1.2kg mole/m?® and zero
respectively. Assuming the diffusion coefficient for hydrogen in steel as
0.248 x 10?m?/s, Cdl culatethe molar diffusion flux for hydrogen through
the stedl. [9]

b) Define [8]
1)  MassDiffusionvelocity
i)  Molar Diffusionvelocity
i)  MassDiffusion Flux
IvV)  Molar Diffusion Flux
OR
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Q6) @ Stateand explain Fick’slaw for mass diffusion. [8]

b) Pipe carrying ammonia a 1 bar and 40°C is vented into a large tank
containing dry air at 1 bar and 40°C to avoid pressure build up. The pipe
IS5 mmin diameter and 5 m long. Determine the rate of diffusion of air
into theammoniastream. Take D = 0.28 x 10 m?/sasdiffusion coefficient
or mass diffusivity. [9]

Q7) @ Deriveanexpressionfor LMTD of aParallel flow heat exchanger. [8]
b) Definefollowing terms. [10]
1)  Fouling factor
i)  Capacity ratio
i)  Effectiveness
Iv) NTU
v)  Over al heat transfer coefficient
OR

Q8) @ Derivean expression for effectiveness of a parallel-flow heat exchanger
interms of NTU and capacity ratio. [8]

b) Inacounter flow double pipe heat exchanger, water is heated from 25°C
to 65°C by an oil with specific heat of 1.45 kJkg K and massflow rate of
0.9 kg/s. The ail is cooled from 230°C to 160°C. If the overall heat
transfer coefficient is420 W/m#°C, calculate thefollowing [10]

I)  Therate of heat transfer

i)  Themassflow rate of water and

i)  The surface area of the heat exchanger.

X X X
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T.E. (Mechanical) (M echanical Sandwich Engg.)
DESIGN OF MACHINEELEMENTS
(2019 Pattern) (Semester - V) (302043)

Time: 2%2Hoursg [Max. Marks: 70
I nstructions to the candidates:

1) Answer Qlor Q.2 Q3o0r Q4 Q50r Q6 Q.70r Q8.

2) Neat diagrams must be drawn wherever necessary.

3) Figuresto theright indicate full marks.

4) Assume suitable data if necessary.

Q1) @ Derive expression for torque required to raise the load with suitable
sketch. [6]

b) A 26x5 sgquare threaded, single start power screw is used to support a
load of 12 KN. The effective diameter to the collar is 46 mm and the
coefficient of frictionis0.15. The nut ismade of phosphor bronze having
0.12 as coefficient of friction and 6 MPa as allowable bearing pressure.
Thelength of handleis 300 mm. Calcul ate: [12]

1)  Theforcerequired to raise the load;

i)  Theforcerequired to lower the load,;

i)  Theyield strength of material for afactor of safety of 4;
Iv) Theoveral efficiency of the screw and

v)  Thenumber of threadsin nut.

OR
Q2) & Explainwith neat sketch recirculating ball screw and stateit’s

application. [6]

b) The load screw of a lathe has a single start 1.S.O metric trapezoidal
threads of 52 mm nominal diameter and 8 mm pitch. Thescrew isrequired
to expert on axial forceof 2 KN in order to drive thetool carriage during
the turning operation. The thrust is carried on collar of 100 mm outer
diameter and 60 mm inner diameter. The value of coefficient of friction
at the screw threads and collars are 0.15 and 0.12 respectively. If the
load screw rotates at 30 r.p.m Calculate: [12]
1)  The power required to drive the lead screw.
i)  The efficiency of screw.

Evaluate theresult using Uniform wear theory.

PT.O.



Q3) 8

b)

Explain with neat sketch the Gerber curve, Soderberg and Goodman
lines? [5]

The work cycle of mechanical component subjected to completely
reversed bending stresses consist of following three e ements. [12]

) £ 350 N/mm?for 85 % of time.
i)  +500N/mm?for 3% of time.

i) +400 N/mm?for remaining time.

The component is made of plain carbon steel 50C4 ( Sut = 660 N/mm?). If
endurance limit of component is 280 N/mm?, determineitslife.

Q4) &)

b)

OR

What is stress concentration? State various causes of stress
concentration? Explain any two methods to reduceit. [9]

A cantilever beam made of cold drawn steel 20C8 (Sut = 540 N/mm?) is
subjected to a completely reversed load of 1000 N as shown in Figl.
The notch sensitivity factor q at the fillet can be taken as 0.85 and the
expected reliability is 90%. Determine the diameter d of the beam for a
life of 10000 cycles. Assume surface finish, size and reliability factors
are 0.78,0.85 and 0.897 respectively. Also assume K, = 1.35. [12]

170
150 >

Y

P=11000 N

...................................
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Q5) 8

b)

Q6) a)
b)

Write a note on bolt of uniform strength and explain the methods for
achieving bolts of uniform strength. [9]

A steel plate subjected to a force of 5 kN and fixed to a channel by
means of threeidentical boltsis shown in Fig2.The bolts are made from
plain carbon steel 45C8 (S = 380 N/mm?) and the factor of safety is 3.
Specify the size of bolts. [12]
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Explain the design procedurefor the wel ded joint subjected to the Bending
Moment. [9]
A steel plate, 100mm wide and 10 mm thick, isjoined with another steel
plate by means of single transverse and double parallel fillet welds, as
shown in Fig3.The strength of the welded joint should be equal to the
strength of the plates to be joined. The permissible tensile and shear
stresses for the weld material and the plates are 70 and 50 N/mm?
respectively. Find thelength of each paralléel fillet weld. Assumethetensile
force acting on the plates as static. [12]
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Q7) 8

b)

Q8) a)

Explain the following terms related to the Helical compression spring

along with the equationsrequired to calcul ateiit. [6]
)  Solid Length

i)  Compressed length

i)  FreeLength

A helical compression spring, made of circular wire, is subjected to an
axial force, which variesfrom 2.5 kN to 3.5kN. Over thisrange of force,
the deflection of the spring should be approximately 5 mm. The spring
index can be taken as 5. The spring has square and ground ends. The
spring ismade of patented and cold-drawn steel wirewith ultimatetensile
strength of 1050 N/mm? and modulus of rigidity of 81370 N/mm?. The
permissible shear stress for the spring wire should be taken as 50% of
the ultimate tensile strength. Design the spring and calcul ate [12]
)  Wirediameter;

i)  Meancoil diameter;

i) Number of active coils;

Iv) Total number of cails;

v) Solid length of the spring;

vi) Freelength of the spring;

OR

Explain Nipping of Leaf springs. [6]

It is required to design a helical compression spring subjected to a

maximum force of 1250 N. The deflection of the spring corresponding

to the maximum force should be approximately 30 mm. The spring index

can be taken as 6. The spring is made of patented and cold-drawn steel

wire. The ultimate tensile strength and modulus of rigidity of the spring

material are 1090 and 81 370 N/mm? respectively. The permissible shear

stress for the spring wire should be taken as 50% of the ultimate tensile

strength. Design the spring and cal cul ate: [12]

)  Wirediameter;

i)  Meancoil diameter;

i) Number of active coils;

Iv) Total number of cails;

v) Freelength of the spring; and

vi) Pitch of the coil. Draw a neat sketch of the spring showing various
dimensions.

X XX XX
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T.E. (Mechanical) (M echanical Sandwich Engg.)
MECHATRONICS
(2019 Pattern) (Semester - V) (302044)

Time: 2¥2Hoursg| [Max. Marks: 70
I nstructions to the candidates:

1) Answer Qlor Q.2 Q3o0r Q4 Q50r Q6 Q.70r Q8.

2) Useof drawing instruments, electronic pocket calculators are allowed.

3) Figuresto theright indicate full marks.

4) Assume suitable data if necessary.

Q1) @ Explain Open loop control system with a case study/application.  [5]

b) Explain concept of transfer function and state its properties. [9]
c) Reducetheblock diagram and find thetransfer function of thefollowing
Figure. [8]

o - T

+ Sy g T ;

Rfs)~.Q__ Gy . - gLLrE e
HS ad 23
OR

Q2) @ Compare open loop and closed loop control system. [9]

b) Explain application of mechatronics: Anti-lock braking system
(ABS). [5]

PT.O.



c) Reducetheblock diagram and find thetransfer function of thefollowing
Figure. [8]
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Q3) @ Explain frequency response specifications and resonant peak, resonant
frequency, band width. [5]

b) Explain gain margin and phase margin. [9]

c) Determinethevalueof delay time, risetime, peak time, settling timeand
peak overshoot when control system shown in Figure below is subjected

to unit step input. [7]

s(s+1)
Cls)
OR
Q4) @ Compare time response and frequency response analysis. [9]

b) Explain natural frequency, damped frequency and damping ratio in
detail. [5]
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Q3) 8
b)

Q6) a)
b)

For the system in Figure below; assume mass=3kg, stiffness=3.5 N/m
and damping coefficient= 0.3 Ns/m. Also, F=Force input in N and
x = displacement output in m. [7]
Find:

1)  Derivethetransfer function X(s)/F(s)

i) Poles and zeros plot

i)  Comment on stability

y ) — X(1)
?
;—/\/\/\r— m
/] _ F(t)
/] -
g I
Why derivative controller is not used in control systems? [5]

Using a suitable block diagram explain the working of PID control in
parallel form. [9]

A PI controller isreverseacting, PB = 20, 12 repeats per minute. Find[ 8]
1)  Proportional gain
i) Integral gain
i)  Timethat the controller output will reach 0 % after a constant error
of 1.5 % starts.
The controller output when the error occurred was 72 %.

OR

Explain the Proportional-Integral controller with ablock diagram.  [5]

Explain the manual procedure for PID controller tuning with a suitable
example. [9]
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c)

Q7) 8
b)

Q8) a)
b)

Fig. shows an error time graph. Sketch PID controller (Paralel form)
output with respect to time. Assume Kp = 10, K, = 2, K, = 0.5, and
P_=0i.e. the controller output is zero when the error is zero. [8]

\J

Error (%) —»

Time >

Explain the basic components of PLC. [9]
What isthe function of timersin PLC programming? Explain any one of
them. [5]
Given four normally open switches (P1, P2, S1, and S2), with DC motor
(M) writeaPL C program to satisfy following objectives: [7]
)  When P1 (Start Button) is pushed the cycle shall start. The cycle
shall continue to remain ON unit P2 (Stop Button) is pushed.
i)  When Sl is pushed and S2 is not pushed then motor is ON
clockwisedirection.
i)  When S2 is pushed and S1 is not pushed then motor is ON in
counter clockwise direction.
Iv)  When P2 is pushed the program stops.
OR
List and discuss, in brief, any five specifications of PLC. [5]
Using asuitabl e diagram explain the working of the counter inaPLC.[9]
A conveyor isrun by switching ON or OFF amotor. We are positioning
parts on the conveyor with an optical detector. When the optical sensor
goes on,we want to wait 1.5 seconds, and then stop the conveyor. After

adelay of 2 secondsthe conveyor will start again. We need to use a start
and stop button-a light should be ON when the systemisactive.  [7]

X XX XX

[6583]-167 4



Total No. of Questions: 8] SEAT No. :
PE2636 [Total No. of Pages: 2
[6583]-168
T.E. (Mechanical Sandwich)
PROCESSPLANNING & TOOL SELECTION (Self Sudy-1)
(2019 Pattern) (Semester-V1) (302066)

Time: 2%2Hours) [Max. Marks: 70
I nstructions to the candidates:

1) Answer Qlor Q.2 Q30r Q4, Q50r Q.6 Q.70r Q.8.

2) Neat diagrams must be drawn wherever necessary.

3) Use of logarithmic tables, slide rule, Steam table, psychrometric Chart. And
electronic pocket calculator is allowed.

4) Figureto theright indicate full marks.
5) Assume suitable data, if necessary.

Q1) @ Define work-piece control, what are the variable which interfere with

work-piece control ?-Discuss. [8]
b) What do you mean by maor operations, critical operations? How to
identify critical operations? [9]

OR

Q2) @ How can supporting operation be distinguished from auxiliary operation?
[8]

b) What doyou mean by qualifying and re-qualifying operationsand how to
identify them? [9]

Q3) @ What arethe most influencing factorsin terms of tool performance? [8]

How selection of cutting fluid will affect on tool performancein various

processes?
b) What arethe main constraining factors on tool selection? [9]
OR
Q4) @ Distinguish between General Pupose Machine (GPM) and Special
Purpose Machine (SPM) with examples. [8]

b) What arethetypesof drill bushes? Explain any three with neat sketch.
[9]

PT.O.



Q5) 8

b)

Q6) a)

b)

Q7) &
b)

Q8) a
b)

What are the three classifications of part that are used in a make or buy

scenario? [8]
How do you calculate machining time for Turning and drilling
operations? Explain with suitable sketch. [9]
OR
What are the factors involved in calculation of machining time. How to
Calculatecycletime? [8]
What other costs are used with the production costs to estimate the total
cost? [9]

Explain the Automatic Time Standard System (ATS) in CAPP. [9]
Explain the need of CAPP. Also discuss the role of expert system in
Generative Computer Aided Process Planning (CAPP) System.  [10]

OR
Discuss various steps involved in manual process planning. [9]
Draw aformat for operation route sheet and explain its elementsin short.

[10]

£ & 8
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[6583]-169
T.E. (Mechanical Sandwich)

ADVANCED MATERIALSAND MANUFACTURING (Sdf - Sudy - 11)

(2019 Pattern) (Semester - V1) (302067)

Time: 2%2Hours) [Max. Marks: 70
I nstructions to the candidates:

1
2)
3)
4)
5

Ql) &

b)

Q2) &)
b)

Q3) 8

b)

Q4) a

b)

Answer Q.1 or Q.2,Q.30or Q.4,Q.50r Q.6, Q.7 or Q.8.
Neat diagrams must be drawn wherever necessary.
Use of electronic pocket calculator is allowed.
Figure to the right indicate full marks.

Assume suitable data, if necessary.

Explain the construction & working of spray process of MMC. State the

advantages & limitations, [8]

What ismatrix interface? State different interface measurement techniques

for composites. Explain pull out test. [10]
OR

Explainthe concept of MM C and classify MM C with suitable examples,[9]

Explain squeeze casting of metal matrix composites. Stateit’s advantages
& disadvantages. [9]

State the specifications of high-speed extrusion process and explain the

processin detail. [9]

Draw aneat sketch of hydroforming process. Explainin detail construction

and working. Name common applications of the process. [8]
OR

State the different metals used in metal spinning operations. Explain the
processin detail along withits applications. [9]

Elaborate the process with the applications, advantages and limitations
Magnetic pulse forming process. [8]

PT.O.



Q5) &)

b)

Q6) a)

b)

Q7) 8

b)

Q8) a

b)

Briefly explain the principle and working of Plasmaare welding process.

Stateit’sadvantages and limitations. [10]
Differentiate between electron beam and laser beam welding. [8]
OR

State the principle of friction stir welding process and explain the
construction and working. [10]

Write a short note on Cold metal transfer process and applications. [8]

Briefly explainthe principle and working of ultrasonic machining process.

Stateit’sadvantages and limitations. [9]

Explain the construction and working of Electrochemical machining

process. [8]
OR

Comment on Material removal rate of various non-conventional machining
processes. Explain the influence of tool material, geometry, di-electric

fluid and process parameters on machining characteristics. [9]
Write a short note on micro-machining. [8]
DA Bk
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T.E. (Mechanical SW)
FUNDAMENTALSOFCOMPUTERAIDED ENGINEERING
(2019 Pattern) (Semester - V) (302061)

Time: 2%2Hours) [Max. Marks: 70
I nstructions to the candidates:

1) Answer Qlor Q.2 Q3o0r Q4 Q50r Q6 Q.70r Q8.

2) Figuresto theright indicate full marks.

3) Draw neat figureswherever necessary.

4) Assume suitable data if necessary.

5) Use of non-programmable scientific calculator is allowed.

Q1) @ Anaxia stepped bar shown in below figure, is subjected to an axia load
of 50 kN. If the material of the bar is uniform and has a modulus of
elasticity as 200 GPa, determine: [12]

i)  thenodal displacements
i)  thestressesin each element; and

i) the reactions at the supports.

7
717 1= 300 mm?
2 RERE A, =200 mn, 2
% [FETSRTEET A = 00 mm?
Al @) @ &) =0k
IR i
“ 200 | 200 FL
b) Writeashort note of Rayleigh-Ritz method. (5]

OR

PT.O.



Q2) The arrangement of atwo bar truss is shown in the below figure. Using the
finite element method, determine: [17]

a Noda displacements
b) Stressineach element

c) Reaction force at the support

Q3) @ Writeapart program using G and M code to turn mild steel job as shown
in below figure. Use canned cycles for both rough turning and finishing.
Take feed rate of 0.35 mm/rev and spindle speed of 400 RPM. Take raw
material SizeasM S ¢60 x 60mm. [12]

b) Explain Hybrid controller and straight controller CNC machineswith block
diagram. [9]
OR
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Q4) @ Writea CNC part using G and M code for contouring a component of
10mm thickness as shown in the below figure. Assume suitable data for
machining parameters. [12]

@10DAl(TYP) l=iw]

b) Explainvariouselementsof NC machinetool system with block diagram.[5]

Q5) a) Classify varioustypes of grippers. Explain any one type of gripper with
neat sketch. [9]
b) Explainfouridandsof automation of computer integrated manufacturing.[9]

OR
Q6) @ Explainthe Flexible manufacturing systems based on type of layouts.[9]
b) Explain with neat sketch, the vacuum gripper and enlist its advantages,

disadvantages and applications. [9]
Q7) @ What are the common mistakes made by CAE Engineers? [9]
b) What is Computational Fluid Dynamics (CFD)? Explain the three
dimension of fluid dynamics. [9]

OR

Q8) @ Explainin brief about how to view and interpret the CAE results.  [9]

b) Discuss the concept of FEA for structural dynamics and acoustics used
INNVH analysis. [9]

X X X
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[6583]-171
T.E. (Automation and Robotics)
SENSORSAND VISION SYSTEMSIN ROBOTS
(2019 Pattern) (Semester-V1) (302527)

Time: 2%2Hours) [Max. Marks: 70
I nstructions to the candidates:

1
2)
3
4)
5

Ql) &
b)

Q2) @
b)

Q3) g

b)

Q4) &)

b)

Answer four gquestions from the follwing.

Draw neat labeled diagrams wherever necessary.

Figuresto the right side indicate full marks.

Use of non programmable electronic calculator is permitted.
Assume Suitable/Standard data if necessary.

Explain the correlation of human eye and camera. [8]

Draw and Explain components of a general-purpose image processing
system. [9]

OR
Draw the structure of human eye and explain any eight parts of eye. [8]

Draw and Explain Stereo Imaging Model and calculate equation of
disparity. [9]

Explain Gray Level Transformation and its types with Transformation
Curves. [9]

Explain Mechanicsof Linear Spatial filtering with neat diagram of kernel.
[9]

OR

Explain smoothing (low pass) spatial filter and itstwo types of kernels.
[9]

Explain histogram equalization with example. [9]

PT.O.



Q5) 8
b)
Q6) a)
b)

Q7) &
b)

Q8) a
b)

Explain Region segmentation using K-means Clustering and itsalgorithm.

[8]
Explainthebasicsof Intensity Thresholding using intensity Histogram.

[9]

OR
Explain Edge Linking using Hough Transform. [8]
Explain Topological Descriptor using suitable examples. [9]
Write Installation and testing of ROS camera Drivers. [9]
Explainimage processing using MATLAB programming. [9]
OR
Explain Open CV image processing library. [9]
Explain ROS to Open CV - The CV bridge Package. [9]

£ & 7

[6583]-171 2



Total No. of Questions: 8]

PE2640

Time: 2%2Hours)

I nstructions to the candidates:
1) Attempt Q.1or Q.2,Q.30or Q.4, Q.50r Q.6, Q.7 or Q.8.

2) Draw neat labeled diagrams wherever necessary
3) Figuresto theright indicate full marks.

[6583]-172

T.E. (Automation and Robotics)

ARTIFICIAL INTELLIGENCEINROBOTS
(2019 Pattern) (Semester - V1) (302528)

SEAT No.:

[Total No. of Pages: 3

[Max. Marks: 70

4) Use of non-programmable electronic calculator is permitted.
5) Assume Suitable/Standard data if necessary.

Q1) @ What is feature? What do you mean by feature engineering? Explain
various processesinvolved in the feature engineering.

b) What issignificance of the outlier? Explain outlier detection techniques

with suitable examples.

OR

[8]
[9]

Q2) @ Explanthedifferent encodingtechniquesusedinthedatapre-processing.[7]
b) Referthefollowing datasheet and writethe python codefor thefollowings[10]

UserID  Gender Age EstimatedSalary Purchased

0 15624510 Mde 19 19000 0

1 15810944 Mde 35 20000 0

2 15668575 Femde 26 43000 0

3 15603246 Femde 27 57000 0
4 15804002 Made 19 76000 0
395 15691863 Femde 46 41000 1
396 15706071 Mde 51 23000 1
397 15654296  Femde 50 20000 1
398 15755018 Mde 36 33000 0
399 15594041  Femde 49 36000 1

)  Write a python code for the detection of outliers for feature
‘EstimatedSalary’ by Inter Quantile Range (I1QR).
i)  Write a python code for the imputation of missing values in the
feature‘Age’.

PT.O.




Q3) 8

b)

Q4) a)

b)

Q5) 8

b)

Explain the assumptions in the linear regression with respect to how to
check the assumption and how to handle the assumption. [8]

Writeanote on following algorithms. [10]
1)  Support Vector Machine (SVM)
i)  K-meansclustering

OR
Write anote on types of logistic regression. Distinguished between linear
and logistic regression. [8]

Calculate Gini Impurity or Gini Index for the features ‘outlook’,
‘temperature’, “humidity’ and ‘windy’. Refer following datasheet. [10]

outlook temperature humidity windy play
0 overcast hot high Fase yes
1 overcast cool normal True yes
2 overcast mild high True yes
3  overcast hot normal False yes
4 rany mild high False yes
5 rany cool normal False yes
6 rany cool normal True no
7 rany mild normal False yes
8 rany mild high True no
9 sunny hot high Fase no
10 sunny hot high True no
1 sunny mild high False no
12 sunny cool normal Fase yes
13 sunny mild normal True yes

Explain different approaches used in implementation of reinforcement

learning. [5]

Write anote of elements of deep |earning networkswith diagram. Explain

any two activation functionsin detailsused in ANN and CNN. [7]

Explain feedforward vs backpropagation implemented intheANN. [5]
OR
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Q6) a)
b)

Q7) &

b)

Q3) a)

b)

How to choose the suitable activation function in ANN and CNN?  [5]
How does reinforcement learning works? [7]

Explain positive and negative reinforcement learning. [9]

Explain evaluation metrices in the classification problems with suitable
examples. [10]

1)  Confusion matrix

i)  Accuracy
i)  Precision
iv) Recal

v) F1 score
vi) Micro-average
vii) Weighted-average

What do you mean by hyper-parameter tunning. Explain in detail the

hyperparameter tunning for ANN. [8]
OR
Comment on terms used in Support Vector Machine (SVM). [10]

)  Support vectors

i)  Hyperplane

i) Soft and hard margins
Iv) Kerna usedin SVM

Describe the use of machine learning techniquesin thefield of materials
science. [8]

DRI
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[6583]-173
T.E. (Automation and Robotics)
MODELLING AND SIMULATION
(2019 Pattern) (Semester-VI) (302529)

Time : 2% Hours] [Max. Marks : 70
Instructions to the candidates:

D
2)
3)
4
5

Q1) a)
b)

02) a)

b)

03) a)
b)
04) a)

b)

Answer Q.1 or Q.2, Q.3 or Q.4, Q.5 or 06, Q.7 or Q8.

Neat diagrams must be drawn wherever necessary.

Figures to the right indicates full Marks.

Use of Non-programmable scientific calculators is allowed.
Assume Suitable data if necessary.

Explain any one technique for generating random numbers. [8]

Use the linear congruential method to generate a sequence of random
numbers with X = 27, a= 17, ¢= 43, and m = 100. Here, the integer
values generated will all be between zero and 99 because of the value of
the modulus. These random integers should appear to be uniformly
distributed the integers zero to 99. Random numbers between zero and 1

can be generated by R =X. /m,i=1, 2, ......... 9]
OR

Explain timing and relationship of validation, verification and establishing

credibility. 9]

Define following terms: [8]

1)  Verification

i)  Validation

i) Credibility

1v) Accreditation

What are the different techniques for generating random variates? Explain

any one of them. 9]

List out the potential issues to overcome in output data analysis. [9]
OR

Explain inverse transform technique for Uniform and Weibull distribution

with detailed procedure. [9]

Explain inverse transform technique for exponential distribution with
detailed procedure. 9]

PTO.



05) a)

b)

06) 2)

b)

Q7) a)

b)

08) a)

b)

What is material handling system and list out the input parameters for
Automated Material Handling Systems (AMHS)? [8]

Consider any case study related to manufacturing system and explain
the random events and performance measures concerned with the taken
case study. 9]

OR
Define the following terms with respect to manufacturing system:  [9]
1)  Downtime
1) Rework
) Reentrancy

Explain vehicle system with regard to material handling system and also
list its input parameters that should be considered when designing and
implementing them. [8]

Compare simulation software with the programming languages. [6]

Explain the features needed in programming the discrete-event type
simulation model. [6]

List out the desirable software features in detail. [6]
OR

Define simulation software and list out its key features. Also mention few
popular simulation software used in different domains. [6]

State advantages and disadvantages of object oriented simulation
approach. [6]

What is general purpose software package? Explain any one example of
it. [6]

otooleelesle
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[6583]-174
T.E. (Automation and Robotics)
MACHINING SCIENCEAND TECHNOLOGY

(2019 Pattern) (Semester - VI) (302530-A) (Elective- 11)

Time: 2%2Hours) [Max. Marks: 70
I nstructions to the candidates:

1)
2)
3)
4)
5
Ql) &

b)

Q2) &)

b)

Q3) 8

b)

Answer four questions from the following.

Draw neat labeled diagrams wherever necessary.

Figuresto the right indicate full marks.

Use of non programmable electronic calculator is permitted.
Assume Suitable/Standard data if necessary.

Write a short note on Tool life Equation. [8]

A tool life 80 minutesisobtained at aspeed of 30 m/minand 8 minutesin
60 m/min. Determinethefollowing: [10]

i)  Tool life Equation
i)  Cutting speed for 4 minutes of tool life.
OR

Tool life of 10 hoursis obtained when cutting with a single point tool at
63 m/min. If Taylors constant C=257.35, what will be the tool life if
cutting velocity isincreased to its double. [8]

A tool life 70 minutesis obtained at aspeed of 15 m/minand 7 minutesin
50 m/min. Determinethefollowing: [10]

i)  Tool life Equation.

i)  Calculate percentage of increase of tool life when cutting speed
reduced by 50%.

Writeaclassification of cutting force dynamometers. Explain mechanical

type dynamometers. [8]

What isdrilling tool dynamometer, explain its construction and working

with neat sketch. Write its applications. [9]
OR

PT.O.



Q4) &)
b)

Q5) 8
b)

Q6) a)

b)

Q7) &
b)

Q8) a

b)

[6583]-174

What is the need of measurement of cutting forces? [8]
Writeaclassification of cutting force dynamometers. Explain strain gauge
type dynamometers. [9]
Explainin details Economics of Machining. [7]

Suppose aturning operation isto be performed with HSStooling on mild
steel, with Taylor tool life parameters n=0.125, C=70 m/min. Work part
length =500 mm and diameter = 100 mm. Feed = 0.25 mm/rev. Handling
time par piece= 5.0 min, and tool changetime= 2.0 min. Cost of machine
and operator $30/hr, and tooling cost = $3per cutting edge. Find:
(a) cutting speed for maximum production rate, and (b) cutting speed
for minimum cost (c) the hourly production rate and cost per piece for

the two cutting speeds computed. [10]
OR

Derive equation for optimum cutting speed and tool life for maximum

production. [7]

A high-speed stedl tool is used to turn a steel work part that is 300 mm
long and 80 mm in diameter. The parametersin the Taylor equation are:
n=0.13 and C =75 (m/min) for afeed of 0.4 mm/rev. The operator and
machine tool rate = $30/hr, and the tooling cost per cutting edge = $4. It
takes 2 min to load and unload the work part and 3.5 min to changetools.
Determine (@) cutting speed for maximum production rate, (b) cutting
speed for minimum cost, (c) tool life of cutting in (a) and (b), (d) cycle

time and cost per unit of product in (a). [10]

Write a short note on Modern Machining Techniques. [8]

Describe in detail Electrical Discharge Machining (EDM) with working

principle, diagram, construction, working and application. [10]
OR

Differentiate between conventional and non-conventional machining

process. [8]

Describe in detail Abrasive Water Jet Machining (AWJM) with working
principle, parameters, diagram, construction, working and application.[ 10]

DI IO
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[6583]-175
T.E. (Automation and Robotics)
MAINTENANCEAND SAFETY ENGINEERING

(2019 Pattern) (Semester - V1) (302530B) (Elective- 11)
Time: 2%2Hours) [Max. Marks: 70
Instructions to the candidates:
1) Answer Qlor Q.2 Q3o0r Q4 Q50r Q6 Q.70r Q8.
2) Neat diagrams must be drawn wherever necessary.
3) Figuresto theright indicate full marks.
4) Assume suitable data, if necessary.

Q1) @ Explainbreakdown maintenanceand stateitsadvantagesand limitations.[9]
b) Explaincorrective maintenancein detail and stateitslimitations. [9]
OR
Q2) @ Explainpreventive maintenance and stateitsadvantagesand limitations[9]
b) Writeashort note on following parameter in CBMS: [9]
1) Vibration monitoring

i)  Crack monitoring

Q3) @ Explainvarious methods of scheduling of work. [8]
b) Write ashort note on: [9]
I)  Short term planning

i)  Longterm planning

OR
Q4) @ Explainfactorsinvolved in effective planning of maintenancework. [8]
b) Write ashort note on: [9]
)  Mgorrepar

i)  Modernization

PT.O.



Q5) &)
b)

Q6) a)

b)

Q7) 8
b)

Q3) a)
b)

Discuss various types and categories of accidents. [9]

Write a short note on onsite and offsite emergency plans. [8]
OR

Explain Job Safety Analysis (JAS) study and steps involved in JAS

process. [9]

Discuss various accident prevention tools and techniques. [8]

Why process design isimportant from safety point of view? Explain.[9]
Write a short note on: [9]
)  Passive safety measures
i)  Active safety measures

OR
Explain alarm and hazard defense plansin detail. [9]
Write a short note on: [9]
)  Persona safety
i)  Personal protective equipment
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[6583]-176
T.E. (Automation and Robotics)
DESIGN OF ROBOT ELEMENTS
(2019 Pattern) (Semester - V) (302521)

Time: 2%2Hours) [Max. Marks: 70
I nstructions to the candidates:

1)
2)
3)
4)
5)

Ql) g
b)

Answer Q1 or Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8.

Draw neat labeled diagrams wherever necessary.

Figuresto theright side indicate full marks.

Use of non programmable electronic calculator is permitted.
Assume Suitable/Standard data if necessary.

Derive equations of flat belt for analysis of tensionsin the belt. [7]

Thefollowing datais given for aV-belt drive connecting a 20-kW motor
to a compressor. The centre distance between pulleys is 1 m and the
dimensions of the cross-section of the belt aregivenin Figure. Thedensity
of the composite belt is 0.97 g/cc and the allowable tension per belt is

850 N. How many belts are required for this application? [11]
Motor-pulley Compressor-
pulley

Pitch diameter 300 200

(mm)

Speed (rpm) 1440 480

Cocfficient of 0.2 02

friction

OR

PT.O.



Q2) @ The layout of a transmission shaft carrying two pulleys B and C and
supported on bearings A and D is shown in Figure. Power is supplied to
the shaft by means of a vertical belt on the pulley B, which is then
transmitted to the pulley C carrying ahorizontal belt. The maximumtension
in the belt on the pulley B is 2.5 kKN. The angle of wrap for both the
pulleysis 180° and the coefficient of frictionis0.24. The shaft is made of
plain carbon steel 30C8 (Syt = 400 N/mm?) and the factor of safety is 3.
Determine the shaft diameter on strength basis. [13]

200, 600 ) 2001 7500 5000
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b) Explainsignificanceof equivalent bending moment and equivaent twisting
moment. [9]

Q3) @ Write a note on remote compliance center design with neat |abelled

diagram. [9]
b) Explainin detail with examples and diagrams elements required for the
physical support of the end effector. [8]

OR
Q4) @ What do you mean by payload in the design of robots. Explain payload
force analysiswith neat diagram and mathematical equations. [9]
b) Write basic design process of gripper. [8]

Q5) Design a nine-speed gear box having N . =100 rpm and N__ = 630 rpm.
Assume motor speed 1400 rpm. The design should include structural diagram,
ray diagram, speed chart, gearing diagram and number of teeth of the gear.[ 18]

OR

[6583]-176 2



Q6) @ A 3x 3 Gear box istransmitting a power of 10 KW. Choose the best ray
diagram based on minimum summation of shaft diameters made of same
material with permissible shear stress of 36 N/mm?. Use GPratio of 1.26
and Lowest speed N, = 100 RPM. [10]

| il n

u N9 Stage | Stage 2 Stage 3
3 E
| N9
N8 |

U \\\ .
N6 \ '
Us N6
N5 X8
N4 \ \ ¥

U N
AN N
\ N1 | N1
Stage | Stage 2 Stage 3
\ N9
N8
i \\\ N7*
AN\
\ / Ns
/ N4
N3
\ N2
N1

b) Write a note on general recommendation for developing the gearing
diagram. Explain with suitable example. [8]

Q7) & Derive Petroff’s Equation for diding contact bearing. [7]

b) Desgnafull hydrodynamicjournal bearing withthefollowing specification
for machinetool application: journal diameter = 75 mm, radial load = 10
KN, journal speed = 1440 rpm, minimum oil film thickness=22.5 microns,
inlet temperature = 40°C, bearing material = babbitt. Determinethelength
of the bearing and select a suitable oil for this application. Assume
permissible bearing pressure for the applicationis2 MPa. [10]

OR
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Q8) @ A taper roller bearing has adynamic load capacity of 26 KN. The desired
lifefor 90% of the bearingsis 8000 h and the speed is 300 rpm. Calculate

the equivalent radial 1oad that the bearing can carry.

[S]

b) Explainloadliferelationshipinrolling contact bearing. [9]

c) A single-row deep groove ball bearing is subjected to a 30 second work
cycle that consists of the following two parts: The static and dynamic
load capacities of the ball bearing are 50 and 68 kN respectively. Calculate

the expected life of the bearing in hours.

Refer table for values of X andY factors asfollows:

[7]
Part 11
duration (s) 20
radial load (kN) 15
axial load (kN) 6.25
speed (rpm) 1440

X Y- X ¥
0.025 1 0 0.56 2.0 0.22
0.040 1 0 0.56 1.8 0.24
0.070 1 0 0.56 1.6 0.27
0.130 1 0 0.56 1.4 0.31
0.250 1 0 0.56 1.2 0.37
0.500 1 0 0.56 1.0 0.44
X X
[6583]-176 4
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[6583]-177
T.E. (Automation and Robotics)
ROBOT KINEMATICSAND DYNAMICS
(2019 Pattern) (Semester - V) (302522)

Time: 2%2Hours) [Max. Marks: 70
I nstructions to the candidates:

1)
2)
3)
4)
5)

Ql) &

b)

Q2) a

b)

Q3) 8

b)

Q4) &)

b)

Answer Q1 or Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8.

Draw neat labeled diagrams wherever necessary

Figuresto the right indicate full marks.

Use of non programmable electronic calculator is permitted.
Assume Suitable/Standard data if necessary.

Explain theinverse kinematicswith geometrical method for two degree of
freedom. [9]

Can you elucidate the concept of inverse kinematicsand itssignificancein
controlling arobot’send-effector acrossdifferent applications? Explain.[9]

OR

In the context of robotic motion, what distinguishes forward kinematics
frominversekinematics? [9]

Explain the concept of tool configuration of five axis articulated robot in
details. [9]

What doesworkspace analysisentail in robotics, and what makesit crucial

for the design and operation of robots? [9]

What are the benefits of using the Cartesian space approach in scenarios

wheretask-related positions and orientations are critical ? [8]
OR

What isthejoint space techniquein trgjectory planning, and how doesit

differ from other approaches like Cartesian space? [9]

What doesa*“pick and place”’ operationinvolvein robotics, and how isit
commonly applied across different industries and uses? [8]

PT.O.



Q5) @ Findtheequation of motion for following configuration by using lagrangian
formul ation method. (refer figure) [9]

A planar 2R serial manipulator

s Ja (X2 ¥2)
L,
&,
2

Jy (g, ¥9)

0{0,0)

b) What impact dofactorslikelink massdistribution, inertia, and joint friction
have on the dynamics of arobots manipulator? [9]
OR

Q6) @ Derive the force-acceleration relationship for the 1-DOF system shown
in Figure using both the Lagrangian mechanics aswell asthe Newtonian

mechanics. Assumethewheelshave negligibleinertia. [9]
k
AMP w ——>F
Q)
.HI

b) How do thejoint torques and forces affect the motion and behavior of a
robot’s end-effector, and how are they computed in the context of

manipulator dynamics? [9]
Q7) @ What hardware and software prerequisites are needed for a robot
controller? [9]
b) What are the pros and cons of online programming? [8]
OR

Q8) @ Describethekinematic structure of the PUMA robot. How many degrees
of freedom does it have, and what are the types of joints used? [9]

b) What isateach pendant in the context of robotics? Describe its primary
functions and how it is used in programming and controlling robots. [8]

X X X
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[6583]-178

T.E. (Automation and Robotics)
COMPUTERAIDED ENGINEERINGAND MANUFACTURING
(2019 Pattern) (Semester - V) (302523)

Time: 2%2Hoursg [Max. Marks: 70
I nstructions to the candidates:

1) Answer Qlor Q.2 Q3o0r Q4 Q50r Q6 Q.70r Q8.

2) Draw neat labelled diagrams wherever necessary.

3) Figuresto theright indicate full marks.

4) Useof non programmable electronic calculator is premitted.

5) Assume suitable data if necessary.

Q1) @ Distinguish between plain stressand plain strain condition. [6]
b) A triangular plate, subjected to various loads, as shown in figure. The
modulus of easticity is 70 x 10° N/mm?, the poisson’s ratio is 0.3, and
thickness of plate is 10mm. Model the plate with CST element and
determine: [12]
)  Element stiffnessmatrix
i)  Nodal displacements, and

i)  Stresses
- 16D N
pr—mee
! » 50
w |3 2
20 mm

|
N

PT.O.



Q2) &
b)

Q3) g

b)

Explain pre-processing and post-processing steps in FEA. [8]

In atriangular element, the nodes 1, 2 and 3 have cartesian coordinates:
(30, 40), (140, 170) and (80, 140) respectively. The displacements at
nodes1, 2and 3are: (0.1, 0.5), (0.6, 0.5) and (0.4, 0.3) respectively. The
point Pwithin the el ement has cartesian coordinates (77,96). For point P,
determine: [10]
1)  Thenatural coordinates.

i)  The shape function

i) The displacement.

Compare closed loop NC system with open loop system. [9]

Write NC part program to generate the profile as shown in Fig. Assume
suitable machining data for feed and speed etc. All the dimensions are
inmm. [12]

Note: Raw Material: MS @60 x 90mm.

5 L

OR
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Q4) g
b)

Q5) 8

b)

Q6) a)

b)

Q7) 8

b)

Q8) &)

b)

Explain the cutter radius compensation with suitable G Code. [9]

Write a manual part program for the component shown in fig. Assume
the raw product as cast iron and the machining is to achieve the various

dimensions. 1]
L 125 $10 through (Typ.)
50
~—0 /_
/ Pa
T
) =
-4
o FanY
et Ry
™~ R30
1
25 -
150 Thickness 10 mm

How does lean manufacturing aim to reduce waste in comparison to
conventional manufacturing? [9]

What are the key principles of JIT, and how do they relate to inventory
management? [9]
OR

How does “5S” contribute to the organization and cleanliness of a
workplaceinlean manufacturing? [9]

List and briefly describe the pillars of Total Productive Maintenance
(TPM). [9]

Give aprocedure for planning for the manufacturing of acomponent in
machine shop. [9]

Discussthefactorsthat need to be considered when eval uating materials
for a specific product. [8]

OR

Provide examples of process parameters for machining and casting
processes. [9]

Discuss the factors that affect machining time and their impact on
production costs. [8]

XX XX XX
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[6583]-179
T.E. (Automation and Robotics)
SIGNAL PROCESSINGAND CONDITIONING
(2019 Pattern) (Semester - V) (302524)

Time: 2¥2Hoursg| [Max. Marks: 70
I nstructions to the candidates:

1)
2)
3
4)
5)

Ql) g

b)

Q2) 8

b)

Q3) 8

b)

Q4) g

b)

Answer any four questions from the following.

Draw neat labelled diagrams wherever necessary.
Figuresto right indicate full marks.

Use of non programmable electronic calculator is permitted.
Assume suitable/standard data if necessary.

With the help of neat diagrams explain sampling theorem and Aliasing
effect. [8]

Explain signal communication and the types of datatransmission. [9]

OR
With the help of neat diagram explain working of the 4 bit SAR type
ADC. [8]
What isamplifier? Explain withthe help of neat diagram Voltage & Current
Amplifier. [9]
Draw and explain Architecture of PLC. [9]
Write at least 9 aspectsto be considered while selection of aPLC for the
application. [9]

OR

Draw and explain Ladder L ogic programming for any threelogic gates.[9]

ExplainaPLC |adder diagram for Bottlefilling machine with the help of
neat diagram of this system. [9]

PT.O.



Q5) @ A massspring damper system is mounted on and massless cart as shown
in below figure. Derive the transfer function between output y and

input u.

Massless cart

—

—

[8]

__...y

Figure : A spring-mass-dashpot system

b)  Writeashort note on Bode Plot, Gain margin and Phase margin with the help

of neat diagram.

OR

[9]

Q6) @ Using Suitable diagram explain Unit step response analysisviatransient
response specifications.

[8]

b) Draw pole zero map for following second order control system.  [9]

R(s)
[nput

E(s)

| o
G(s)=—

s(s+ 22 )

EE—

Cls)

Error

Output

Q7) @ ExplainProportional (P), Integral (1) and Derivative (D) control actions.[9]

b) Explain Manual tuning of PID control with variationin different val ues of
control parameters and plot the respective graphs. [9]

[6583]-179
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Q8) @ Draw and explain Pl and PID control systemsin parallel form. [9]

b) Following figure shows an error time graph, sketch the PID controller
(parallel form) output w.r.t. time. Assume Kp =10, K, =2, K =0.5and

P, = 0i.e. the controller output is zero when the error is zero. [9]
ep (%)
1
| 1
5 | |
t 0 l .! 1_ ! | }
u 12 3 4 5 6 t(seconds)
Ak

X XX XX
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[6583]-181
T.E. (Automation and RoboticsEngg.)
OPTIMIZATION TECHNIQUES
(2019 Pattern) (Semester - V) (302525B) (Elective- 1)

Time: 2%2Hours) [Max. Marks: 70
I nstructions to the candidates:

1) Answer Q1 or Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8.

2) Figuresto theright indicate full marks.

3) Useof eectronic calculator is allowed.

4) Assume suitable data if necessary.

Q1) @ What doyou mean by Simulation? Explain Monte-Carlo Simulation. [5]

b) Solve the following Integer LP problem using Gomory’s Cutting Plane
method. [12]

Max Z =X, + X,
Subject To: 3x, + 2, <5

X,< 2
X, X, > 0 and are integers
OR
Q2) @ Explainthenecessity and applications of simulation. [9]
b) Solvethefollowing using Branch and Bound Method. [12]

Max Z = 3x, + 5X,
Subject To: 2x +4x,< 25
X, <8

2x,< 10
X, X, >0, al integers

PT.O.



Q3) g
b)

Q4) 8
b)

Q5) @)
b)

Q6) a)
b)

c)

Explain the concept of Ant colony Optimization?

Explain the concept of Genetic Algorithm with suitable examples?

What do you mean by Multi objective decision making methods?
OR

What is the concept of Goal programming?

What isthe principle of simulated annealing?

State applications of Particle Swarm Optimization?

Explain brief about PROMETHEE?
Short note on Weighted Product Method (WPM).

[6]
[6]
[6]

[6]
[6]
[6]

[6]
[S]

What isthe concept of analytical Hierarchy Process (AHP) with steps? 6]

OR
Write brief note on TOPSIS.
Which isthe highest accuracy method in MCDM?Why?

[6]
[6]

ExplansMultipleCriteriaDecisonMaking (MCDM)?List out itsmethod.[5]

Q7) Write ashort note on :

a)
b)

c)

Q3) a)
b)

Fuzzy based Optimization
Ant Colony Optimization
Artificial Neural Network.
OR
What are the uses and disadvantages of Genetic Algorithm?
Explainthetraining or learning processin ANN with diagram.

Write down application of Modern Optimization Techniques.

X X X
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[6583]-182
T.E. (Biotechnology)
FERMENTATIONTECHNOLOGY
(2019 Pattern) (Semester-V1) (315471)

Time: 2%2Hours) [Max. Marks: 70
I nstructions to the candidates:

1) SolveQ.lor Q.2, Q3o0r Q4,Q50r Q.6 Q.70r Q.8.

2) Figuresto theright indicate full marks.

3) Assume Suitable data if necessary.

Q1) @ Discussthe process of fermentative production of ethanol. [6]

b) What are metabolites? At what phase primary metabolites get forms,
explain the fermentative production of citric acid through fermentation.

[6]

c) What are vitamins? Describe the detail process of Microbial production

of vitaminsB2, B12. [6]
OR
Q2) @ Explain how the starting culture of yeast isactivated? Illustrate the detalil
process of bakers yeast production. [6]
b) Discussthe fermentative production of Streptomycin. [6]

c) What are secondary metabolites? At what phase secondary metabolites
get forms, describe the fermentative production of penicillin through
fermentation? [6]

Q3) @ Writedetail note on microbial transformation with neat labeled diagram.
[9]

b) Explain about Single Cell Protein (SCP) production. [8]

OR
Q4) @ What is immobilization? Discuss the various techniques involved in
Immobilization of enzymes. [9]
b) Define enzymes. Discuss the different sources of enzymes and discuss
their applicationsin various sectors. [8]

PT.O.



Q5) @ Write note on solid state fermentation (SSF)? Explain the various types

of SSF reactors in detail. [8]
b) Write in detail about Mixed flow reactor, Plug flow reactor with neat
|abeled diagram. [10]

OR
Q6) @ What is batch reactor? Illustrate and explain its components along with
functions with neat sketch. [10]

b) Illustratethe design and working of Fluidized bed reactor with neat sketch.
[8]

Q7) @ Discuss about scale up process? Discuss its objectives and types of

scale up processesin the field of fermentation technology. [8]

b) Explain how the fermentation efficiency is analyzed by considering what
parameters? [9]

OR

Q8) @ Explain about the concept of Good Manufacturing Practices (GMP) in
detail. [8]

b) Elaborate the concept of Inoculum development and sterilization in
detail. [9]

& & &
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T.E. (Biotechnology)
MASSTRANSFER
(2019 Pattern) (Semester - V1) (315472)
Time: 2%2Hours) [Max. Marks: 70

I nstructions to the candidates:
1) Answer Qlor Q2, Q3 or Q4, Q5 or Q6, Q7or Q8.
2) Neat diagrams must be drawn wherever necessary.
3) Figuresto theright side indicate full marks.
4) Assume Suitable data if necessary.

Q1) @ Definefollowingterms: [9]
)  Saturation/Saturated solution
i) Yieldof Crystallization
i)  Mother Liquor
b) Giveany two methods of supersaturation in detail. [9]
OR
Q2) @ Why crysalizationisanimportant operationindownstream processing? 9]
b) Calculate the yield of MgSO,,7H,O crystals when 1000 kg saturated

solution of MgSO, at 353 K is cooled to 303K assuming 10% of the
water islost by evaporation during cooling. [9]

Solubility of MgSO, at 353K =64.2 kg/100 kg water
Solubility of MgSO, at 303 K = 40.8 kg/100 kg Water
At. Wt. Mg=24,5=32, H=1 and O =16

Q3) @ Whatisdidillation?Definetermsmorevolatileand lessvolatile components
and give one example. [9]
b) A simple batch still isused to distill 1000 kg of a mixture containing 60
mass % ethyl alcohol and 40 mass % of water. After ditillation the bottom
product contains 5 mass % of a cohol. Determine the composition of the
overhead product, its mass and mass of the bottom product. Equilibrium
dataiswith respect to weight percentage values. Dataisgivenas, [§]
X 5 10 20 |30 |40 | 50 |60
y 36| 516|655 |71 | 74 | 76.7| 789

OR

PT.O.



Q4) &)
b)

QS5) 8

b)

Q6) &)

b)

Q7) &

b)

Q3) &)

b)

Write ashort note on “Flooding in adistillation column”. [8]
What is optimum reflux ratio? Draw and explain diagram showing
relationship of cost versusreflux ratio. [9]

What are types of efficiencies? How overall plate efficiency is
calculated? [9]

Write material balance over distillation column and derive an expression
of operating linein rectifying section. [9]
OR

Draw neat sketches and write a short note on different types of packings
used in packed column. [9]

What are HETP, HTU and NTU? When concept of HETP is used? [9]

Explain important factors considered in selection of solvent for gas
absorption operation. [9]
Draw a schematic sketch for co-current and countercurrent operation
and show in graphs how height of column varies with slope of operating
line? [8]
OR
What isthe difference between absorption and stripping? Why absorption
Is much preferred operation? [9]
Discuss with a neat diagram channeling misdistribution phenomena of
liquid flow. [8]

DO I
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[6583]-184
T.E. (Biotechnology)
BIOSEPARATION ENGINEERING
(2019 Pattern) (Semester-VI) (315473)

Time : 2% Hours] [Max. Marks : 70
Instructions to the candidates:

D
2)
3)
4

Q1) a)
b)

02) a)

b)

03) a)
b)

04) a)
b)

Answer Q.1 or Q.2, Q.3 or Q.4, Q.5 or 06, Q.7 or Q8.
Neat diagrams must be drawn wherever necessary.
Figures to the right indicates full Marks.

Assume Suitable data if necessary.

Give few applications of adsorption in biotechnology. [9]

The lab scale experimental data for the adsorption of an antibiotic on
activated carbon are as follows. The solute concentration in the feed and
the corresponding amounts of solute adsorbed on activated carbon are
as follows: [9]

S (mg/cm?) | 0.3 0.12 | 0.040 | 0.018 | 0.006 | 0.001

Ca(mg/g) |0.15 | 0.12 | 0.095]0.08 [0.06 |0.045

Find out to which adsorption isotherm the data fit.
OR
Explain in detail principle and continuous operation of adsorption process.
9]
Write difference between physical and chemical adsorption. [9]
What are the different types of detectors? Explain FID in detail. 9]

Explain different peak broadening effects. How Van Deemter plot co-
relates peak broadening effect? [8]

OR
What are the types of columns present in gas chromatography? [8]

A chromatographic separation of a two component samples on a 50 cm
column gave the retention times for the solutes A and B as 2.5 and 3.1
min with base widths of the two chromatographic peaks being 0.24 and
0.3 min respectively. Calculate the parameters: [9]

1)  Number of theoretical plates,
1)  Plate height
i)  Resolution of the two peaks

PTO.



05) a)
b)

06) a)
b)
07) a)

b)

08) a)

b)

What is membrane fouling? How to avoid it? [9]
Write short note on: 9]
1)  Osmosis and Reverse Osmosis

1)  Ultrafiltration

OR

Enlist the factors affecting the performance of membranes? How are
they minimized? [9]
Draw the diagram of membrane separation process and explain all
components in the diagram. [9]

How supercritical extraction is used in extraction of caffeine? Write
principle and process of supercritical extraction. [9]

What are the different types of molecular sieves? Give one recent
application from literature where is it applied. [8]

OR

How Isoelectric point principle is utilised in Dairy industry? Explain with
one application. [9]

What is the purpose of using mass spectrometry in combination with
GC and LC? Explain it with one case study of GC-MS and LC-MS.[8]

otooloedecde
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T.E. (Biotechnology)
FOODBIOTECHNOLOGY

(2019 Pattern) (Semester - V1) (315474B) (Elective- 11)
Time: 2%2Hours) [Max. Marks: 70
Instructions to the candidates:
1) Answer Qlor Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8.
2) Neat diagrams must be drawn wherever necessary.
3) Figuresto theright indicate full marks.
4) Assume suitable data if necessary

Q1) Answer thefollowing. [18]
a  Giveanoverview of refrigeration processesin food preservation.
b) Factors affecting drying rate and quality of dried products
OR
Q2) Answer thefollowing. [18]
a) Explain how temperatureiscalculated for HTST sterilization

b) Explain the principles of refrigeration and freezing applied in food
biotechnol ogy

Q3) Answer thefollowing. [17]
a) Significance of microbial biotechnology infood flavor enhancement.

b) What are the current process developments in solid state fermentation
for food applications?

OR
Q4) Answer thefollowing. [17]

a) Discussthe functional properties and nutritional benefits of algae-based
food ingredients.

b) Challengesand future prospectsin utilizing microbial polysaccharidesin
food industries

PT.O.



Q5) Answer thefollowing. [18]
a) Explaintheroleof enzymesin bakery industry
b) Explainindetail about application of proteases

OR
Q6) Answer thefollowing. [18]
a Explain how enzymesare utilized to enhance meat texture, juiciness, and
flavor.
b) Describe the role of enzymes in the mashing process during beer
production.
Q7) Answer thefollowing. [17]
a) Discussthe challengesassociated with the management of food industrial
waste

b) Describe the following physical methods used for waste disposal in the
food industry - incineration and composting.

OR
Q8) Answer thefollowing. [17]
a Explainin short about chemical treatment techniques - Coagulation and
flocculation.
b) Write a short note on following two food waste disposal methods -
physical and biological
DI Ok
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T.E. (Biotechnology)
ANALYTICALTECHNIQUES
(2019Pattern) (Semester-V) (315461)

Time : 22Hours] [Max. Marks : 70
Instructions to the candidates:

1)
2)
3)
4)
5)

Answer QI or Q2, Q3 or Q4, Q5 or 06, Q7 or Q8.
Neat diagrams must be drawn wherever necessary.
Figures to the right indicate full marks.

Use of Calculator is allowed.

Assume Suitable data if necessary

Q1) Discuss in detail the construction and working principle of Electrophoresis.

Draw a labeled diagram of the horizontal electrophoresis system and discuss it

in detail. [18]

OR
(2) What are the major classes of electrophoresis methods? Explain each technique
in detail. [18]
03) a) Define Sedimentation? Discuss in detail the particle removel in
Sedimentation. [10]
b) What is a Centrifuge? Discuss in brief the types of baskets used in
Centrifuge ? [7]

OR
Q4) a) Define filter media? What are the properties of an ideal filter medium.[10]
b) Discuss in detail the construction and working of plate and frame filter

press with a neat sketch. [7]

05) What do you mean by Spectrophotometry? Discuss any two methods used

for the quantitative analysis in Spectrophotometry. [18]

OR

PT.O.



(06) Write about: [18]

a)
b)

c)
d)

Q7) a)

b)

Gamma rays
X- rays
UV light

Visible light

What is NMR? How is it used in the characterization of atoms and
molecules [10]

What are the two major types of radiation detectors used in
spectrophotometers? [7]

OR

08) How many types of Mass Spectrometry techniques are available ? Give their

Classification. Explain the suitability for biological sample analysis. [17]
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T.E. (Biotechnology)
MATERIAL BALANCESAND STOICHIOMETRY
(2019 Pattern) (Semester - V) (315462)

Time: 2%2Hours) [Max. Marks: 70
I nstructions to the candidates:

1) Answer Q1 or Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8.

2) Neat diagrams must be drawn wherever necessary.

3) Figuresto theright side indicate full marks.

4) Assume Suitable data if necessary.

Q1) a) A stream flowing at a rate of 15000 mol/h containing 25 mole % N, and
75 mole % H, 1s to be heated from 298 K to 473 K. Calculate the heat that

must be transferred using C(;, data given below C(;, =a+bT+cT’+dT’.

[9]

Gas a b*10° c*10° d*10°
N, 29.5909 |-5.41 13.1829 [ —4.968
H, 28.6105 |1.0194 |[-0.1476 |0.769
b) Define [3]

1)  Sensible Heat
1) Latent Heat
) Heat Capacity

c) Pure ethylene is heated from 303K to 523K at atmospheric pressure.
Calculate the head added per kmol ethylene using the heat capacity data
given below [6]

C?) =4.1261 + 155.0213*10° T- 81.5455*10° T?+ 16.9755*107° T°

OR

PT.O.



Q2) a) Explain Phase change Operation and Write Energy Balance during Phase
Change [6]

b) Heat Capacity data for Gaseous SO, is given by the following Equation
C?) =43.458 +10.634*10° T—[(5.945*10° )/T?].

Calculate the head needed to raise the temperature of 1 kmol pure sulphur
dioxide from 300K to 1000K. [6]

c) Temperature of Oxygen is raised from 350 K to 1500 K. Calculate the
amount of heat that must be supplied for raising the temperature of

1 kmol oxygen using C?) data, C(; =a+bT +cT?>+dT? [6]
Gas a b*10° c*10° d*10°
O, 26.0257 11.7551 —2.3426  |-0.5623

Q3) a) Wet solids containing 60% water and 40% solids are to be dried in dryer
to get solids containing 8% water by weight. Fresh air contains 0.015 kg
water vapour per kg dry air and air leaving the dryer contains 0.06 kg
water vapour per kg dry air, if quantity of dry air entering the dryer per kg
of solids (dry) is 100 kg [12]

Calculate
1)  Quantity of fresh air
i)  Fraction of air recirculated and
i) Recycle ratio.
b) Write a short note on [9]
1)  Excess and Limiting Reactant

i)  Stoichiometric Coefficient and Stoichiometric Ratio
OR
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Q4) a) Formaldehyde is produced by dehydrogenation of methanol. [12]

CH,0H —— HCHO + H,

The per pass conversion is 67%. The product leaving the reactor is fed
to separation unit where formaldehyde is separated from methanol and
hydrogen. The separated methanol is recycled to reactor. If the production
rate of formaldehyde is 1000 kg/h.

Calculate:
i)  Combined feed ratio
i)  Flow rate of methanol required to the process as fresh feed.
b)  Write a short note on [5]
1)  Conversion
i)  Yield

)  Selectivity

Q5) a) Calculate the heat of formation of glycerol liquid (C,H,O,) using Hess’s
law [9]

Standard heat of formation of CO,(g) =-393.51 kJ/mol
Standard heat of formation of H,O(l) = -285.83 kJ/mol

Standard heat of combustion of glycerol liquid at 298.15
K =-1659.10 kJ/mol

b) Calculate the heat of formation of ethane gas at 298.15 K from its elements
using Hess’s law [9]

Standard heat of formation of CO,(g) -393.51 kJ/mol
Standard heat of formation of H O(l) = -285.83 kJ/mol

Standard heat of combustion of ethane gas at 298.15
K =-1560.69 kJ/mol

OR
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Q6) Write a note on [18]

a)
b)
c)

Q7) a)
b)

Q8) a)

b)

Hess’s Law of Constant Heat Summation
Effect of temperature on heat of reaction

Adiabatic flame temperature

Write a note on Heating values of fuels [7]

A natural gas contains 85 % methane and 15 % ethane by volume. Calculate
the GHV of this fuel in KJ/Kg from the standard heats of combustion of
methane and ethane. [10]

CH, + 20, — CO, + 2H,0, AH{ = -802.62 kJ/mol

CH, +3.50, ——> 2CO,+ 3H,0, AH{ =-1428.64 kJ/mol
Latent heat of water vapour at 298 k = 2442.5 kl/kg.
OR

The orsat analysis of the flue gases from a boiler house chimney by mole
is as given below: [9]

CO, : 11.4%, O, : 4.2%, and N, : 84.4%
Assuming that complete combustion takes place,
1)  Calculate the % excess air and

i)  Find the C:H ratio in the fuel.

The GCV of liquid acetone at 298 K is 1791.21 KJ/mol. Find its NCV
using latent heat of water at 298 K. [8]

X X X
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T.E. (Biotechnology)
GENETIC ENGINEERING
(2019 Pattern) (Semester - V) (315463)

Time: 2¥2Hoursg| [Max. Marks: 70
I nstructions to the candidates:

1) SolveQ.lor Q2 Q.30r Q4,Q50r Q.6 Q.7 or Q.8.

2) Figuresto right indicate full marks.

3) Assume suitable data if necessary.

Q1) @ Describe Gene Cloning strategieswith its applications. [9]
b) Write advantages and disadvantages of PCR cloning. [9]
OR

Q2) & Write principle of blue white selection and its advantages over other
strategies. [9]

b) Write short note on use of hybridization techniques for screening of
libraries. [9]

Q3) @ What are competent cells? How they are produced and used? [9]

b)  Write application of engineered Pichia pastoris. [8]

OR
Q4) @ Describe principle of cloning inyeast with its applications. [9]
b) Give significance of broad host range plasmids in cloning with
examples. [8]
Q5) @ Write methodology of Transformation and its applications. [10]

b)  Write short note on protoplast transformation and its applications. [8]
OR

PT.O.



Q6) a)

b)
Q7) 8

b)

Q8) g

b)

Enlist different Genetransfer to plants. Elaborate Agrobacterium mediated
genetransfer method with its applications. [10]

Givestrategiesfor transformation of animal cellswithitssignificance.[8]

Give examples of transgenic animals and transgenic plants with its
significance. [8]

Illustrate Genetherapy and its potential in biomedical applications. [9]

OR
Describe DNA marker technology for improvement of quality and yield
of crops. [8]
Giveoverview of DNA Diagnostics. [9]
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T.E. (Biotechnology)
INTRODUCTIONTO IMMUNOLOGY
(2019 Pattern) (Semester - V) (315464)

Time: 2%2Hoursg [Max. Marks: 70
I nstructions to the candidates:

1) Answer Qlor Q.2 Q3o0r Q4 Q50r Q6 Q.70r Q8.

2) Figuresto theright indicate full marks.

3) Assume suitable data, if necessary.

Q1) & What are monoclonal antibodies?\What are their applications? [12]

b) Write ashort note on antigens. [6]

OR
Q2) @ Discussthe structure and function of 1gG and IgM. [12]
b) Write ashort note on Haptens. [6]

Q3) @ Howiscel mediatedimmunity different than humoral immunity? [10]

b) Write anote on GVHR. [7]
OR

Q4) @ Sheep skin graftismadein arabbit. With the help of adiagram describe
the consequences. Comment on why the graft will be accepted or

rejected. [15]

b) Antigen presenting cells present antigensto  cdlls. [2]

Q5) @ Givecomparative account of Typel, Il, 1l and IV hypersensitivity.[12]
b) Write a short note on Graves disease. [6]

OR

Q6) @ What is an autoimmune disease? Giving two examples discuss organ
specific autoimmune diseases. [12]

b) Writeanote on anaphylaxis. [6]

PT.O.



Q7) @ Writenoteson [12]
1)  whole-cell vaccine
i)  sub-unitvaccine

i) recombinant vaccine

b) Write anote on Radio Immuno Assay. [9]
OR
Q8) @ Withthe help of adiagram illustrate various types of ELISA tests, their
principlesand applications. [12]
b) Write anote on DNA vaccines. [9]
X XX XX
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T.E. (Biotechnology)
ENZYME TECHNOLOGY
(2019 Pattern) (Semester - V) (315465A) (Elective- 1)

Time: 2%2Hours) [Max. Marks: 70
I nstructions to the candidates:

1) Answer Q1 or Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8.

2) Neat diagrams must be drawn wherever necessary.

3) Figuresto theright side indicate full marks.

4) Use of Calculator is allowed.

5) Assume suitable data, if necessary.

Q1) What istherole played by : [18]

a CoenzymeA intheoxidation of fatty acidsfor membranelipid synthesis.

b) Biotinincarboxylation reactions.
OR
Q2) Answer thefollowing: [18]
a) Differentiate between
) PLPand TPP
i)  CoenzymeA and Biotin

b) Describe the stepsinvolved in conversion of pyruvate into acetyl CoA.

Q3) Answer thefollowing: [17]
Write a short note on
a) Significance of enzymeinhibition
b) Allostericinhibition
c) Feedbackinhibition
OR

PT.O.



Q4) You have performed a series of experiments determining the Ki values for

three competitiveinhibitors. Thefollowing tableliststheresults. [17]
I nhibitor Ki
A 5
B
C 0.2

Which inhibitor binds with higher affinity to the free enzyme and why? If the
same concentration of inhibitor were used in each experiment, which inhibitor
would givethe smallest value of Km, approximately and why?

Q5) Answer thefollowing: [18]

a What arethe different methods of enzyme immobilization? Explain any
onein detail with its advantages and disadvantages.

b) Compare between immobilization of enzyme by covalent bonding and
encapsulation.

OR

Q6) What is matrix? What are the different types of matrices used? Enlist the
factors which need to be considered while selecting the matrix for enzyme
immobilization and explain any two in detail. [18]

Q7) Answer thefollowing: [17]

a Why thereisneed for enzymeimmobilizationin clinical medicine? Write
advantages of enzymeimmobilization.

b) Describe bio components of biosensors and write characteristics of
biosensors.

OR

Q8) What is the advantages of immobilized enzyme in biosensors over soluble
enzyme? Explain any one application of immobilized enzymein biosensor.[17]

X X X

[6583]-192 2



Total No. of Questions: 8] SEAT No. :

PE2658 [Total No. of Pages: 2
[6583]-194
T.E. (Biotechnology)
AGRICULTURAL BIOTECHNOLOGY
(2019 Pattern) (Semester - V) (315465C) (Elective- 1)

Time: 2%2Hours) [Max. Marks: 70
I nstructions to the candidates:

1) Answer Q1 or Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8.

2) Figuresto theright indicate full marks.

Q1) @ What is surface sterilization? Give methods and significance of surface

sterilizationin PTC. [9]
b) What do you mean by suspension culture? Explain the principle and
applications of cell suspension culture. [9]

OR
Q2) @ What is embryo culture? How this technique could be utilized for
improvement of crops? [9]
b) Differentiate between somoclonal and gametoclonal variations. [9]

Q3) @ Describe Randomly Amplified Polymorphic DNA (RAPD) techniques

withits principle and applications. [9]
b) Differentiate between structural and functional genomics. [8]
OR
Q4) a Briefly describe Molecular marker assisted selection for crop improvement
with example. [9]
b)  Write short note on [8]
) RFLPand

i) Single Nucleotide Polymorphism (SNP)

PT.O.



Q5) 8
b)

Q6) a)
b)

Q7) 8
b)

Q8) 8
b)

Describe Nif genesand itsrolein Nitrogen fixation. [10]
Write short notes on [8]
)  Biopesticides
i)  Biostimulants

OR
Givesignificance of Rhizobacteriain sustainable agriculture. [10]
Write short notes on [8]
) BGA
i)  Antioxidants

i) PGRs

Summarizeroleof Genetic Engineering Appraisal Committee (GEAC)[8]

What is the risk assessment of GMOs? [9]
OR

Writefunctional role of Environment Protection Act (EPA) 1986.  [8]

What is the purpose of Cartagena protocol on biosafety? [9]

X X X
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T.E. (Printing Engineering)
FLEXO PRINTING TECHNIQUES
(2019 Pattern) (Semester-VI) (308289)

Time : 2% Hours] [Max. Marks : 70

Instructions to the candidates:

D
2)
3)
4

01) a)
b)

02) a)

b)

03) a)
b)

04) a)
b)

Answer Q.1 or Q.2, Q.3 or Q.4, Q.5 or 06, Q.7 or Q8.
Figures to the right indicate full Marks.
Neat diagrams must be drawn wherever necessary.

Assume Suitable data, if necessary.

Discuss Standardization of Conventional Flexo Plate. [17]
Define Back-exposure and its purpose and effect and how to test it?
Explain washout solution and different type of solutions.

OR

Prepare a conventional photopolymer plate for flexo press systematically.
[17]

Define Main-exposure and its purpose and effect.

Explain different aspect of Environmental in flexo industry.

Explain different type of image used in pre-press. [18]
Discuss different type of dot: Flat top dot and Round top dot.
Discuss Raster image process digital workflow.

OR
Discuss different characteristics of digital plates. [18]
Define CTP imaging technique: Ablation technique.
Explain digital workflow.

PTO.



05) a)
b)

06) 2)
b)

Q7) a)
b)

08) a)
b)

Explain wide web press with diagram.
Explain platform narrow web press and its advantages.

Explain Central impression narrow web press with diagram.

OR

Discuss different type of tapes and its impact on print quality.

Define in-line narrow web press with diagram.

Explain hot air dryer.

Define fountain roller and its specification.
Explain different ink metering system used in flexography.
Explain different method of anilox engraving.
OR
Define anilox cells and its type.
Explain different method of Anilox cleaning.

Explain doctor blade in detail with diagram.

otooloedesde
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T.E. (Printing)
COLORMANAGEMENT
(2019 Pattern) (Semester - VI) (308290)

Time: 2%2Hoursg| [Max. Marks: 70
I nstructions to the candidates:

1) SolveQ.lor Q.2 Q3o0r Q4,Q50r Q.6 Q.70r Q.8.

2) Figuresto theright indicate full marks.

3) Assume suitable data, if necessary.

4) Neat diagrams must be drawn wherever necessary.

Q1) & Explain LCD display Technology. [6]
b) Why to set white point of Monitor? [6]
c) Explain monitor gammasetting and importance. [9]

OR
Q2) & Explain CRT display technology. [6]
b) Comment on environment setting for monitor display. [9]
c) How display profiling isdone? [6]
Q3) @ How to construct output device profile? [6]
b) What are output devicesfor printing? [6]
c) Whatisimportance of printer profiling? [6]

OR
Q4) @& How to ensure consistency of gravure press? [6]
b) List the parameters to be considered for offset printing press. [6]
c) Stateimprotance of rendering intents. [6]
Q5) @ Definemeritsof devicelink. [6]
b) Wheredo you use devicelink? [6]
c) How do you do hard proofing? [5]

OR
Q6) @ How do you profile your proofing device? [6]
b) Comment on extended gamut printing. [9]
c) Explaindisadvantagesof using devicelink. [6]

PT.O.



Q7) 8
b)

Q8) g
b)

Discuss visual color evaluation method.
What parameters affect visual color evaluation?
Comment onilluminationfor visua evauation.
OR
Comment on role of halftone in color reproduction.
Why gray balance setting isimportant in color management?

Comment on TRC.
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[6583]-197
T.E. (Printing Engineering)
DESIGN OF EXPERIMENTS
(2019 Pattern) (Semester-V1) (308291)

Time: 2%2Hours) [Max. Marks: 70
I nstructions to the candidates:

1

2)
3)
4)

Ql) &

b)

Q2) &)

b)
c)

Q3) 3

Attempt Q.No.1 or Q.No.2, Q.No.3 or Q.No.4, Q.No.5 or Q.No.6, Q.No.7 or
Q.No.8.

Figuresto the right side indicate full marks.
Assume suitable data, if necessary.
Neat diagrams must be drawn wherever necesary.

A pollution control officer hasreported averagefine of 500 printing presses
that he has to deal with during a month amount to Rs. 36,000/- with a

standard deviation of Rs. 10,000/-. Assuming that the fine in these
businesses are normally distributed, find: The number of businesses the

fineisover Rs. 40,000. [6]

Alsofind if the percentage of businessthefineislikely to range between

Rs. 30,000 and Rs. 40,000 [6]

Describe t-test [9]
OR

Hourly wages of 1000 workmen are normally distributed around amean
of Rs. 70 and with astandard deviation of Rs. 5. Estimate the number of
wages whose hourly wages will be: Between Rs. 70 and Rs. 72 [6]
Between Rs. 69 and 72 [9]
What is Type 1 error and Type Il error [6]

To adjust the contact pressure between plate cylinder and blanket
cylinder, which move towards each other at afixed axial clearance, the
plate or the blankets are underlaid, a process which results in a
0.05-0.15 mm radial deformation of the blanket. The changes in the
underlay resulted in variationsintone valueincreasein the highlight areas
and print contrast. The operator collected data for 6 of its treatments of
underlay. [12]
PT.O.



Treatment In micron thickness of packing

0.01 0.05 0075 | 0.08 0.1 0.2
27 29.3 29.3 2945 | 3011 34.7
26.7 27 2899 | 3033 | 3347 31.77
28 2801 2902 311 31.55 32.98
27.3 25.9 29.1 31 3A 33.0

Using the datagiven below for TV, test whether the mean tone valueincrease

due underlay issamefor all thicknesses at 0.05 level of significance

b) Explaindegreesof freedomin ANOVA

Q4) g

b)

OR

[6]

A CTPunit manufacturer isexperimenting on timerequired for imagingin
CTP plates. It is of interest for the researcher to study the effects of
following factors: types of laser diodes and the coating type. Each factor
Isrun at 3 levels. The setup is that of a completely randomized design.
The dataare given in table. The time measured isin microseconds. [12]

Factors Coating Type
Laser Power in Watt A B
39.5 474
45.7 43.5
49.8 39.8
60 50.2 36.1
63.8 41.2
335 44
36.7 41.2
80 42 47.3
38.1 45.3
31.2 42.7
Prepare ANNOVA Table (4)

1)  What effect does coating type have on the time to image?

i)  What effect does power have on the time to image?

i) Do both coating types behave in the same manner in the two types?

[6583]-197
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Q5) @ Consider a 272 factorial with factors A and B and n experimental
observations per factor combination. Prepare a geometric view and in
tabular form of the 2°2. Define Contrast A, B and AB among treatment
totals. [6]

b) Offset Industries statistics report states information of 276 packaging
presses and 24 publication presses facing strong environmental issues
dueto air pollutants released from the presses. Explain with the help of a
cause-and-effect diagram his problem in order to reduce emissions. [6]

c) Explaingenera full factorial in DOE. [9]

OR

Q6) @ In 2"k series consider following factors polymer 1 and polymer 2. Each
run at 2 levels low and high indicating concentration of the polymers.
These experiments are conducted to test additivesto inks. Datagiven is
changein plastic viscosity which is arheological measure reflecting the
change in thickness of the ink. Various polymers are added to the ink to

Increase the viscosity. [11]
Prepare and display treatment combinationsin graphical form.
Polymer 1
Polymer 2 Low High
Low 3 35 [11.3 120
High 11.7 120|217 224
Calculate main effect and interaction effect.
b) Write ashort note on factorial design. [6]

Q7) A book making machineisset to deliver packetsof agivenweight, 10 samples

of size 5 each were recorded. Below given are relevant data: [18]
Sample|1 |2 |3 |4 (5| 6| 7 8|9 | 10
no
Mean |15 |17 | 15(18 |17 | 14| 18|15 |17 | 16
xbar
Range |7 |7 |4 (98| 7] 12|/4 11| 5

Calculate the valuesfor the central line and control limitsfor mean chart
and range chart and then comment on the state of control.

OR
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Q8) a

b)

345 530 | 556 | 354 | 590 6]

395|515 | 479 | 494 | 420

563 | 444 | 629 | 440 | 485

505|604 | 490 | 445 | 605

402 | 406 | /30| 506 | 516

472 | 475 | 610 | 586 | 523

691 | 520 | 465 | 468 | 545

523|582 | 570 | 578 | 505

461 | 575 | 420 | 605 | 527

624 | 440 | 585 | 420 | 384

Construct afrequency distribution table with appropriate classlimitsand
classboundaries. With referenceto G chart divide the measurement scale
into 8 groups

Draw histogram to represent the above frequency distribution [6]

Comment on the results. [6]

£ & 8
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PE3227 [Total No. of Pages : 2
[6583]-198
T.E. ( Printing Engineering)

MAINTENANCE MANAGEMENT OF PRINTING MACHINES
(2019 Pattern) (Semester-VI) (308293A) (Elective-II)

Time : 22Hours] [Max. Marks : 70
Instructions to the candidates:
1) Attempt Q.No.1 or Q.No.2, Q.3 or Q.No.4, Q.No.5 or Q.No.6, Q.No7 or Q.No.8
2) Figures to the right indicate full marks.
3) Assume suitable data if necessary.
4) Neat diagrams must be drawn wherever necessary

Q1) a) Describe the role of lubricants and lubrication in preventive maintenance.

[6]

b) How does effective lubrication contribute to equipment longevity and
performance? [6]

c) Discuss common challenges encountered in implementing preventive
maintenance programs. [6]

OR

02) a) Describe predictive maintenance strategies based on analysis of electrical
current and temperature parameters. [7]

b) What are the advantages of adopting predictive maintenance practices in
industrial operations? [6]

c) Discuss the challenges associated with implementing condition
monitoring programs. [5]

03) a) What safety precautions should be followed when working with
electrical equipment? [8]

b) Discuss the proper handling procedures for hazardous chemicals in
maintenance activities. [9]

OR

PT.O.



04) a)

b)

05) a)

b)

06) a)

b)

Q7) a)

b)

08) a)

b)

Explain the concept of re-rubberizing and its application in maintenance
activities. [7]

Describe different replacement models used for determining optimal
equipment replacement schedules. [10]

What are the benefits of proactive maintenance over reactive
maintenance approaches? [9]

How can preventive maintenance be integrated into existing production
schedules to minimize downtime? [8]

OR

How can condition monitoring technologies improve overall equipment
reliability and performance? [10]

What are the key considerations when selecting condition monitoring
tools and techniques for specific equipment types? [7]

How can safety measures be implemented when dealing with heavy
machinery during maintenance tasks? [7]

Describe fire protection measures relevant to maintenance operations in
industrial facilities. [6]

Discuss the importance of wearing appropriate personal protective
equipment (PPE) in maintenance work environments. [S]

OR

Discuss the factors influencing replacement policy decisions in
maintenance management . [6]

Explain the importance of critical spares inventory management in minizing
equipment downtime. [6]

How is the average life of equipment determined in maintenance planning
and what factors influence it? [6]
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PE3228 [Total No. of Pages : 2

[6583]-199
T.E. ( Printing Engineering)

BASIC COMMUNICATION SYSTEMS & ELECTRONIC

INSTRUMENTATION
(2019 Pattern) (Semester-VI) (308293B) (Elective-II)

Time : 22Hours] [Max. Marks : 70
Instructions to the candidates:

1)
2)
3)
4)

01) a)
b)

Q2) a)
b)

03) a)
b)

04) a)
b)

05) a)
b)

Solve Q1 or Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8.
Figures to the right indicate full marks.

Assume suitable data if necessary.

Neat diagrams must be drawn wherever necessary.

Explain wireless communication with examples. [8]
Describe the FHSS and DSSS modulation in detail. [9]
OR
Explain Infrared LED in plate making. [8]
Describe RFID and inventory management. [9]
Explain the general instrumentation system in detail. [9]
Explain statistical analysis and probability of errors used in industrial
instruments. [9]
OR
Explain classification of transducers. [9]
Explain calibration certificate and traceability in detail. [9]
Explain resistive and inductive sensors used in the printing industry. [8]
Describe piezoelectric and ultrasonic transducers working principle and
applications. [9]
OR

PT.O.



06) a)
b)

Q7) a)
b)

08) a)
b)

Explain working of LVDT and differential capacitive sensors. [8]

Describe the applications of Explain electromagnetic tachometer in

printing industry. [9]

Explain SAMA classification of temperature sensors. [9]

Describe a filled system thermometer. [9]
OR

Explain temperature standards and units. [9]

Describe thermocouple with Seebeck effect used in printing and
packaging. [9]
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[6583]-201
T.E. (Printing)

PRINT STATISTICS
(2019 Pattern) (Semester - V) (308281)

Time : 2% Hours]| [Max. Marks : 70
Instructions to the candidates:
1) Answer QI or Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8.
2) Figures to the right indicate full marks.
3) Neat diagrams must be drawn wherever necessary.
Q1) Explain the following : [17]
a) Histogram and its significance in data interpretation.
b) Measure of accuracy or centering.
c) Measures of precision or spread.

OR

02) From the given data, construct a frequency distribution and draw a histogram,
then comment on data distribution. [17]

0.902, 0.904, 0.907, 0.909, 0.910, 0.911, 0.912, 0.913, 0.914, 0.915, 0.909,
0.910,0.911, 0.908, 0.907,0.912,0.913, 0.909, 0.908, 0.911, 0.912, 0.914

Form 7 groups using range + 7 method & round to 3 decimal.

03) Draw an X —R chart for the given samples and comment on process stability.

[18]
Sample No. 1 2 3 |4 5 6 | 7 8 1 9110
Measurement 890 | 910 | 900 |920 | 915 | 930 |905 | 910 | 920 | 905
Measurement 895 | 905 | 910 {925 | 918 [ 932|910 | 915 | 918 | 900
Measurement 885 | 908 | 905 [918 | 912 | 928 |908 | 912 | 922 | 906
Use constants A, = 0.577, D, =0, D, = 2.114
OR

PTO.



04) Using the data below. Draw two pareto charts - [18]
a) one for number of defectives
b) one for dollor loss

including cumulative percentage graphs

Department Defectives Dollor loss
A 15 100
B 100 400
C 80 800
D 60 300
E 30 90
F 20 60
05) Explain with examples : [17]

a) Random samples and statistical model.
b) Correlation coefficient and its interpretation.

c) Simple linear regression and its applications in printing industries.

OR
06) From the given data, compute the correlation coefficient and comment on the
relationship. [17]
X : 2,46,8,10
Y : 3,57911

Q7) Calculate the process capability index Cp & Cpk for the given data. [18]
USL=20,LSL=10c=1.5
Sample readings 12, 14, 13, 15, 16, 12,14 ,13 15,14

OR
08) Explain the DMAIC process in six sigma with suitable example from
manufacturing or printing industry. [18]
VOV
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Total No. of Questions : 8] SEAT No. :

PE-3230 [Total No. of Pages : 2

[6583]-202
T.E. (Printing Engineering)
OFFSET PRINTING TECHNIQUES
(2019 Pattern) (Semester - V) (308282)

Time: 2%2Hours] [Max. Marks: 70
Instructions to the candidates :

1) Solve Qlor Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8.

2) Figuresto theright indicate full marks.

3) Assume suitable data, if necessary.

4) Neat diagrams must be drawn wherever necessary.

5) Use of an electronic pocket calculator is allowed.

Q1) Explainin detall the feeder system of an offset press. [18]
OR
Q2) Explain different types of plates used on an offset machine [18]

Q3) Describe contact and non-contact dampening systems used in offset press
[17]

OR

Q4) Describetheimpact of dampening systems' pH and conductivity inink transfer.
[17]

Q5) Explain the different types of folders used in the web-fed offset press. [18]
OR

Q6) Explain the working of drying systems used in the web-offset press. [18]

P.T.O.



Q7) @ Mentionthe various auxiliary equipment on aweb offset press. [7]
b) Calculatethe Rewind Tensionwiththefollowing specifications.  [10]
Tension in the previous zone: O |b.
Nip Roll Velocity: 101 fpm
Rewind Velocity: 104 fpm
Elasticity* Cross-sectional Areaof the Material: 500 I bs.
Also, calculate the error in tension for a0.25% error in speed.
OR

Q8) Explainin detail the auto registration control systemonaweb press.  [17]

L A 4

[6583]-202 2
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PE3231 [Total No. of Pages: 2
[6583]-203

T.E. (Printing)
COLOR SCIENCEAND MEASUREMENT
(2019 Pattern) (Semester - V) (308283)

Time: 2¥2Hoursg| [Max. Marks: 70
I nstructions to the candidates:

1) Attempt Q.1or Q.2,Q.30or Q.4, Q.50r Q.6, Q.7 or Q.8.

2) Figuresto theright indicate full marks.

3) Assume suitable data if necessary.

4) Neat diagrams must be drawn wherever necessary.

Q1) @ Describethe Munsell Color model system. [6]
b) Definesaturation and explain out of 2 same samples, which attribute will
visually show higher degree of difference. [6]
c) Describethe CIE 1931Y xy System. [9]

OR
Q2) @ Explainthethreebasic perceptual attributes of color. [6]

b) Draw aneat diagram of acolor wheel indicating the different colors. [9]

c) ExplaintheL*a*b color system. [6]
Q3) @ Density is not a CIE-type color metric and therefore densitometry is
only indirectly used in color management, Justify. [12]
b) Draw a neat diagram of spectrum of the sample which the
spectrophotometer considers during measurement. [6]

OR

Q4) @ Densitometers can be used to measure film, printing plates and press
sheets, explain thisapplication in detail. [12]

b) Compare following 2 measurement conditions: M, and M, in
spectrophotometers. [6]

PT.O.



Q3) 8

b)

Q6) 8
b)

c)
Q7) 8

b)

Q8) g

b)

Solvefollowing using delta Eab equation between Sample1& 2 [9]
And Sample3 & 4
Sample 1

L1* 56.2

al* -32.5

bl* 4.9

&

Sample 2

L2* 56.0

az* -45.7

b2* 5.7

Sample 3

L3* 60.3

a3* 33.0

b3* 64.3

&

Sample 4

L4* 41.0

ad* 33.2

b4* 25.5

State role of spectrophotometer in measurement of color difference.

Why is it important to measure color difference with a device and not

visualy. [12]
OR

State the significance of measuring color difference with help of
instrument. [5]

Draw aneat diagram of L* C*h that shows acolor differencein hue and
chroma [6]

Compare any 2 color difference equations. State their differences. [6]
Two objects can look the same under one illuminant but different under

another light source, explain this phenomenon. [12]

Explain the Colour Index™ Classification and Overview. [6]
OR

Explain the term lightfastness and how are dyes and pigments having

these different properties. [6]

Explain particle size of colorants. Why isit important inink making. [6]

Wheat are the causes of metamerism? [6]

X XX XX
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[6583]-204 [Total No. of Pages: 2

T.E. (Printing)
INK TECHNOLOGY
(2019 Pattern) (Semester - V) (308284)

Time: 2%2Hoursg| [Max. Marks: 70
I nstructions to the candidates:

1)
2)
3)
4)

Ql) g
b)

c)

Q2) g
b)

Q3) g
b)

Q4) 8
b)

Q35) 8
b)

Attempt Q.No. 1 or Q.No. 2, Q.No. 3or Q.No. 4, Q.No. 5or Q.No. 6, Q.No. 7 or Q.No. 8.
Figuresto the right indicate full marks.

Assume suitable data if necessary.

Neat diagrams must be drawn wherever necessary.

Write short note on Behavior of 1nks on machines. [6]
Compare Newtonian and non Newtonian liquids. [6]
Write short note on Rheol ogy. [6]
OR
Factorswhich affects the rheological behavior of printing inks. [6]
Write short note on Thixotrophy. [6]
Write short note on Viscometer. [6]
Explaininbrief factorsaffectingink drying. [9]
Compare evaporation and absorption drying. [6]
Compare UV and IR curing. [6]
OR
Write short note on EB ink drying. [9]
Write short note on setting of ink. [6]
Compare Micro wave and radio frequency drying. [6]

What isthe purpose of ink dispersing agentsin ink formulartion.  [6]

What is the purpose of Breakdown of the Pigment Particles. [6]

Explainin brief the factors to be considered while formulating printing

inks. [6]
OR

PT.O.



Q6) a)

b)

Q7) 8
b)

Q8) 8
b)

Describetheink manufacturing processand different methodsfor pigment

dispersal. [6]
Explain in brief the ink ingredients for ink manufacturing for various
printing process inks. [6]
Compare mixing and milling process of ink manufacturing. [6]
Write short note on analysis of Ink component. [9]
Explain in brief health hazards, safety and environmental effect of ink
ingredients on human health. [6]
Explainin brief theink proofing. [6]
OR
Explainin brief the purpose to check the gloss of ink. [9]
Explaininbrief the solid contents of ink and the purpose of solid contents
inink. Explain the method to calculate the % of solid content. [6]
Explaininbrief the VOC. [6]
T 13 13
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PE3233 [Total No. of Pages: 2
[6583]-205
T.E. (Printing Engineering)
CYBER SECURITY
(2019 Pattern) (Semester - V) (308286A) (Elective- 1)

Time: 2%2Hours) [Max. Marks: 70
I nstructions to the candidates:

1) Answer Q1 or Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8.

2) Figuresto theright indicate full marks.

3) Neat diagrams must be drawn wherever necessary.

4) Assume suitable data, if necessary.

Q1) @ Explainhow ransomwareattacksdiffer fromtraditional computer virus.[9]
b) Describe two waysin which avirus can impact a corporate network.[9]

OR
Q2) @ Whatisalogicbomb?Describeitstriggering mechanismwith anexample[9]

b) Differentiate between a virus and a logic bomb based on working and
threat level. [9]

Q3) @ Definesteganography and explainitsimportanceininformation security.[ 8]

b) Explaindatahidingin BMPimageswith anexample. [9]

OR
Q4) @ Comparedatahiding in GIF and JPEG images. [8]
b) Discuss the advantages and disadvantages of steganography. [9]

PT.O.



Q5) 8

b)

Q6) a)

b)

Q7) 8

b)

Q8) a

b)

Explain the basic principles of Patent Law.

Describe the steps involved in the Patent Application procedure.
OR

Describe Intellectual Property Laws.

Discuss the difference between Trademark and Design Rights.

Define Cybercrime and explain itstypes.
Discussthe classification of cybercrimes with suitable examples.
OR

Explain Cyber Stalking and itslegal implications.

Describe how Cloud Computing can be exploited for cybercrime.
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PE-3234 [Total No. of Pages: 2
[6583]-206
T.E. (Printing Engineering)
Elective-1: WOOD GLASSAND METAL BASED PACKAGING
(2019 Pattern) (Semester - V) (308286B)
Time: 2%2Hours] [Max. Marks: 70

I nstructions to the candidates:
1) SolveQ.lor Q2 Q.30r Q4,Q50r Q.6,Q.70r Q8
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right indicate full marks.
4) Assume Suitable data if necessary.
5) Use of electronic pocket calculator is allowed.

Ql) 3
b)

Q2) &)
b)

Q3) 9
b)

Q4) 3
b)

Q5) 3
b)

Explain manufacturing of glass. [9]

Explain standards of glass packaging. [9]
OR

Explain composition of glass containers. [9]

Explain Glasscontainersadvantagesand disadvantageswith gpplications,[ 9]

Explain gauging of glasstesting. [9]
Explain Pressure Test, and Density Test of glass packaging. [8]
OR

Explain the cause of glassto spoil with advantages and disadvantages.[9]
Explain about USP glass types and testing procedures. [8]

Explain about packaging and marking of metal containers. [9]
Discuss advantages and Disadvantages of Metal Based Packaging. [9]
OR

PT.O.



Q6) a Summarizetypeof Metalsbox usedinlIndustria packaging in automotive

sector as returnable packaging. [9]

b) Explanmanufacturing of duminiumfoil. [9]

Q7) a Discusson plastic drums and steel drums. [9]
b) Explain Gl drums. [8]

OR
Q8) & Explaintypeof closures. [9]
b) Explain recent developments of closures and drums. [8]
o &b p
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[6583]-208
T.E. (Production Engineering)

PRODUCTION TOOLING
(2019 Pattern) (Semester-V1) (311088A)

Time: 2%2Hours) [Max. Marks: 70
I nstructions to the candidates:

1) SolveQ.lor Q.2, Q3o0r Q4,Q50r Q.6 Q.70r Q.8.

2) Neat diagrams must be drawn wherever necessary.

3) Figuresto theright side indicate full marks.

4) Use of Calculator is allowed.

5) Assume suitable data if necessary.

Q1) @ Todesign adrawing die for a cup component as shown in figure no.1,
calculatefollowing valuesfor asheet of thickness2.5 mm andyield strength
370 MPa. [12]

) Blanksze

i)  Percentagereduction

i) Number of draws required

Iv)  Cup diameter and height in each draw
v) Dieand punch dimensionsin each draw

vi) Press capacity required in each draw

g0

Figure No.1 All dimensionsin mm.

b) Calculate bending force required for steel sheet 2mm thick and width 4
meter to be bent in awiping die. The upper and lower dieradiusis 6 mm
and UTSisequal to 550 MPa. [6]

OR
PT.O.



Q2) &)

b)

Q3) a

b)

Q4) a
b)

Q5) 8

b)

Q6) a)

b)

Q7) &
b)

Q8) a
b)

[6583]-208

What is the meaning of bend allowance in sheet bending? Explain

working of types of bending dies with suitable sketches. [9]
Discuss various empirical relations used for calculation of blank sizein
drawing operation. [9]

List various operations performed in forging? Explain design of fuller
with suitable sketches. [9]
Explain design of trimming diein forging die design with suitabl e sketch.

[8]

OR

Describe the rules of upset forging with suitable sketches. [9]
What is the purpose of edging operation in forging? With suitable
example explain design of edging impressioninforgingdiedesign. [8]

Explain working of cold chamber die casting machine with suitable

sketches. [9]

Why are cores used in die casting? Explain various types of cores used

indiecasting. [9]
OR

Which metals and alloys are used for submerged plunger type hot
chamber die casting machines? Explain working of submerged plunger

type hot chamber die casting machine with Suitable sketches. [9]
What are the types of diesin die casting? Explain various types of die
casting diesin detall [9]
Discuss compression moulding with suitable sketches. [9]

Explain with the help of neat sketches disc gate, fan gate and spoke gate.
[8]
OR
Describe working principle of blow moulding with suitable sketches. [9]
Determine,
)  Shot capacity with acrylic.
i)  Number of cavitiesfor amould by shot capacity method for agiven
data. Material = acrylic, Mass of the component = 32 g., Swept
volume = 100 cm?3, Density = 1.18 g/cm?, Constant = 0.92 [8]

£ & 8



Total No. of Questions: 8] SEAT No. :
PE2660 [Total No. of Pages: 2

[6583]-209
T.E. (Production)
PRODUCTIONAND OPERATIONSMANAGEMENT

(2019 Pattern) (Semester - V1) (311089(A))
Time: 2%2Hours) [Max. Marks: 70
Instructions to the candidates:
1) Attempt Q.1or Q.2,Q.30or Q.4, Q.50r Q.6, Q.7 or Q.8.
2) Neat diagrams must be drawn whenever necessary.
3) Useof electronic pocket calculator is allowed.
4) Assume suitable data, if necessary

Q1) @ Describe the Factors determining Production Planning & Control.  [8]

b) Describein detail Centralized PPC and Decentralized PPC. [10]

OR
Q2) @ Explainthe procedureroleof PPC w.r.t. different factorsin planning and
control stages. [8]
b) Describein detail functions of PPC. [10]
Q3) @ What arethetypesof material handling equipments? [9]
b) Describein short CRAFT input requirements and Procedure adopted for
using CRAFT. [9]

OR
Q4) @ Explain procedure for making location decisions. [9]
b) Discussindetail the9 principlesof material handling? [9]
Q5) @ Explainindetail typesof inventories. [7]

b) ABC corporation has got ademand for particular part at 10000 units per
year. Shortages are not permitted. It costs Rs.40 to place an order and to
process the delivery. Theinventory carrying cost is Rs. 1.25 per unit per
annum. Determine. [10]

)  Economic order quantity.

i) Optimum number of ordersto be placed per annum.
i)  Minimum total cost of inventory per annum.

Iv)  Optimum period of supply per optimum order.

OR
PT.O.



Q6) @ What arethe benefits and importance of inventory management?  [7]

b) Explanindetal ‘P systemand‘Q’ system of Inventory control. [10]

Q7) @ What is block chain technology? How it can be used in Supply Chain
Management? [8]

b) What is Enterprise Resource Planning (ERP)? What are it’s benefits? 9]

OR
Q8) @ What arethe stagesin drawing Line of Balance? [8]
b) Explainindetail Enterprise Resource Planning (ERP). [9]
DI, Ok
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[6583]-210

T.E. (Production Engineering)
PROCESS ENGINEERINGAND RESOURCE PLANNING
(2019 Pattern) (Semester-VI) (311090 A)

Time : 2% Hours] [Max. Marks : 70
Instructions to the candidates:

1)  Answer Q.1 or Q.2, Q.3 or Q.4, Q.5 or Q6, Q.7 or Q8.

2)  Neat diagrams must be drawn wherever necessary.

3)  Figures to the right indicates full Marks.

4)  Assume Suitable data if necessary.

Q1) a) Whatare the different variables influencing work-piece control? [8]

b) State and explain auxiliary process operations. [9]

OR
02) a) Explain in detail equilibrium theories. [8]
b) What are the six possible movements of an object in space? [9]
03) a) State and explain different factors in selection of machine. [9]
b) What are the factors considered while selecting the tooling? [8]

OR

04) a) Compare General purpose machine with Special purpose machine. [8]

b) Explain different sources of information for process engineer in making
equipment selection. [9]

05) a) Whatis capacity and capacity utilization? State different capacities. [9]
b) Explain in details OEE. [9]

OR

PTO.



06) 2)

b)

Q7) a)
b)

08) a)
b)

Define- Normal capacity, Expected actual capacity, Rated capacity,

Capacity efficiency. [9]
Explain-Availability x Performance Efficiency x Quality Rate terms in
OEE. [9]
What are advantages of CAPP over manual process planning. [9]

Explain the concept of Generative Computer-Aided Process Planning

(G-CAPP) and its significance in modern manufacturing. [9]
OR
Explain knowledge based CAPP. [9]

How does CAPP improve the efficiency and effectiveness of the
manufacturing process. 9]

otooloedecde
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[6583]-211
T.E. (Production Engineering)
PRODUCT DESIGNAND DEVELOPMENT

(2019 Pattern) (Semester - VI) (311091A-1) (Elective- 1)
Time: 2%2Hours) [Max. Marks: 70
I nstructions to the candidates:
1) Answer Q.1lorQ.2,Q.30r Q.4,Q50r Q.6, Q.70r Q.8.
2) Neat diagrams must be drawn wherever necessary.
3) Figuresto theright indicate full marks.
4) Assume suitable data if necessary.

Q1) @ Whatisproductlifecycle?Explainitinbrief. [9]
b) Elaborate role of economicsin product devel opment. [8]

OR
Q2) @ Statefunctionsof marketing department. [9]
b) Classify types of productsin detail. [8]
Q3) @ Explainstepsfor building ahouse of quality. [9]
b) Classify various needs of customer in automobile field. [8]

OR
Q4) @ Explainengineering characteristicswith suitable case study. [9]
b) What isQuality function deployment. [8]

PT.O.



Q5) &)
b)

Q6) a)
b)

Q7) &
b)

Q8) 8
b)

Brief DFM guidelinesin detail.

How to do estimation of manufacturing cost? Explain.
OR

Explain DFM guidelinesfor closed-dieforging.

State procedure for Design for Plastic processing.

Discuss case studiesin PLM for Auto Industry.
Explain Components of PLM.

OR
Discuss case studiesin PLM for Home appliances.

Write a short note on: Product Data M anagement.
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[6583]-212
T.E. (Production)
NANO MANUFACTURING

(2019 Pattern) (Semester - V1) (311091 A-11) (Elective- 1)

Time: 2%2Hours) [Max. Marks: 70
I nstructions to the candidates:

1) Answer Qlor Q.2 Q.30r Q4, Q50 Q6,and Q.7 or Q.8.

2) Neat diagrams must be drawn wherever necessary.

3) Figuresto theright indicate full marks.

4) Assume suitable data if necessary.

Q1) @ What arethedifferent energy sourcesusedinnonconventional machining
processes? [10]

b) What are the needs of unconventional manufacturing process? [6]
OR
Q2) @ Whatisthereason for using unconventional or advanced machining? 10]

b)  Which non-conventiona machining process has highest material removal

rate? [6]
Q3) @ What arethe different types of nano finishing process? [10]
b) Why finishing is necessary on metal surface? [8]

OR
Q4) @ What isthe purpose of nano finishing process? [10]
b) What isthe need for nano finishing process? [8]

PT.O.



Q5) &)

b)

Q6) a)
b)

Q7) &

b)

Q8) 8
b)

What are the difference between bottom-up fabrication and top-down
fabrication? [12]

What are the approaches used in nano fabrication? [6]
OR

What are the two fundamental approachesto nanomanufacturing? [12]

What are the key issuesin the synthesis of nanomaterials? [6]

Which device can be used for nano measurement? [12]

What istherole of sizein nanomaterials? [6]
OR

What are the different methods of measurement of nano materials? [12]

What isimportance of Nanometrology? [6]
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[6583]-213
T.E. (Production)
STATISTICSAND NUMERICAL METHODS

(2019 Pattern) (Semester - V1) (311091A-I11) (Elective- 11)

Time: 2%2Hours) [Max. Marks: 70
I nstructions to the candidates:

1)
2)
3)
4)

Ql) a

b)

Q2) &)
b)

Q3) 8
b)

Q4) &)
b)

Answer Q.1 or Q.2,Q.30or Q.4,Q.50r Q.6, Q.7 or Q.8.
Neat diagrams must be drawn wherever necessary.
Figuresto the right indicate full marks.

Assume suitable data if necessary.

What are different types of errors? Explain in detail. [9]

Suppose 1.414 is used as an approximation to 2 . Find the absolute and
relativeerrors. [9]

OR
Discuss Newton Raphson method? And write procedure of it. [9]

Find the real root of the equation x log,, x = 1.2 by Bisection method

correct to four decimal places. Assumeinitial interval [2:3]. [9]

What are various methods of curvefitting? [9]

How isapower equation fitted in curve? Explainin detail. [8]
OR

Discuss various methods of least square criteria’s. [9]

Explain exponential curvefitting. [8]

PT.O.



Q5) &)

b)

Q6) a)

b)

Q7) &

b)

Q8) a
b)

[6583]-213

A set of values of x and f(x) are given below, using Lagrange interpolation
formula, find y,ax, =11 [9]

X 1 1.2 1.3 15

Y=f(X)| 1 1.0954 | 1.1402 | 1.2247

Construct the forward difference table, given that [9]

X: 5 10 15 20 25 30

y: 9962 | 9848 | 9659 [ 9397 | 9063 |8660

and point out the values of A%y A%,

OR

dx
1+ X?

6
Evauate IO dx, taking 6 intervalsby Trapezoidal rule. [9]

Evaluate _foo'gl n(x+1) +sin(2x).dx where x in radians. Using Simpson’s

1/3rule, deriveentireinterval in 8 strips. [9]

What do you understand from optimization? Explain multiple optimization
in detalil. [9]

Explain Genetic Algorithm (GA) with one of case study. [8]
OR
How ismultipleoptimization useful for manufacturing? Explainin detail.[9]

What is classical optimization? Discuss Simulated Annealing (SA)
optimization. [8]

DR I
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[6583]-214
Third Year (Production Engineering)
FINANCIAL MANAGEMENT AND COSTING
(2019 Pattern) (Semester - V1) (311091 A-1V) (Elective- 11)
Time: 2%2Hoursg [Max. Marks: 70
I nstructions to the candidates:

1) SolveQ.lor Q.2 Q.30r Q.4,Q50r Q.6,Q.70r Q.8.
2) Figuresto theright indicate full marks.

Q1) @ Explaintherisk-return trade-off of current assets financing. [6]
b) X Ltd. issues Rs. 50,000 8% debenture. The tax rate applicable is 50%.
Compute the cost of debt capital, if debenturesareissued (i) at par (ii) at

Premium of 10% (iii) at discount of 10% [6]
c) Explainthe current assets holding period method of estimating working
capital. [9]
OR
Q2) @ What do you mean by operating efficiency? How does it affect working
capital? [6]
b) Hi-tech Ltd. plansto sell 30,000 units next year. The expected cost of
goods sold is as follows: [6]
X (Per Unit)
Raw material 100
Manufacturing expenses 30
Sdlling, administration and financial expenses 20
Sdling price 200
The duration at various stages of the operating cycleis expected to be as
follows:
Raw material stage 2 months
Work-in-progress stage 1 month
Finished stage 1/2 month
Debtors stage 1 month

Assuming themonthly saleslevel of 2,500 units, estimate the grossworking
capital requirement. Desired cash balance is 5% of the gross working
capital requirement, and working progressin 25% compl ete with respect
to manufacturing expenses.

c) What isthe significance of current assetsto fixed assets ratio? [9]

PT.O.



Q3) 8
b)

Explain the different elements of total costs. [6]

From the following particulars, prepare the Stores Ledger Account
showing how the value of the issues would be recorded under FIFO
methods. [6]

01.12.2003 Opening Stock 1,000 Units at 26 each
05.12.2003 Purchased 500 Units at 24.50 each
07.12.2003 I ssued 750 Units

10.12.2003 Purchased 1,500 Units at 24 each
12.12.2003 Issued 1,100 Units

15.12.2003 Purchased 1,000 Units at 25 each
17.12.2003 Issued 500 Units

18.12.2003 Issued 300 Units

25.12.2003 Purchased 1,500 Units at 26 each

29.12.2003 Issued 1,500 Units

Ramesh Ltd. hasthree production departmentsA, B and C and six service
departments. The following figures are extracted from the records of the

company: [5]
Production Departments  Service Departments
A 16,000 Stores 2,000
B 10,000 Timekeeping 3,000
C 12,000 Maintenance 1,000
338,000 Power 2,000
Wadfare 31,000
Supervison 2,000
Total <49,000

The other information availablein respect of the production departments:
Production Departments

Particulars
A B C
No. of Employees 40 30 20
No. of Stores Requisition 30 20 10
Horse Power of Machines 500 500 600
Machine Hours 2500 1500 1000

You are required to apportion the costs of various service departments to
production departments.

OR
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Q4) &)
b)

Q5) 8
b)

What items constitute (i) Prime Cost (ii) Cost of Production and
(i1i) Cost of Goods Sold. [6]
Calculate the earnings of workers A and B under Straight Piece Rate
System and Taylor’s Differential Piece Rate System from the following
particulars: [6]
Standard time allowed 50 units per hour.

Normal timerate per hour X100.

Differentialsto be applied.

80% of Piece rate below standard.

120% of Piece rate at or above standard.

In aday of 8 hoursA produced 300 units and B produced 450 units.
Following information is made available from the costing records of a

factory: [9]
i)  Theorigina cost of themachine : X 1,00,000

Estimatedlife : 10years

Residual Value : X 5,000

Factory operates for 48 hours per week: 52 weeksin a year.
Allow 15% towards machine maintenance down time. 5% (of
productive time assuming unproductive) may be allowed as setting
up time.

i)  Electricity used by the machine is 10 units per hour at a cost of 50
paise per unit.

iil)  Repair and maintenance cost is < 500 per month.

IvV)  Two operators attend the machine during operations along with two
other machines. Their total wagesincluding fringe benefits, amounting
to 5,000 per month is paid.

v)  Other overheads attributable to the machine are 310,431 per year.
Using above data, cal culate machine hour rate.

Define Standard Costing. What do you understand by Standard Cost
and Standard Costing? [6]
Discuss the preliminary steps for determination of Standard Cost.  [6]
Calculate Material Cost Variance from thefollowing information: [6]
Standard Price of material per kg =34

Standard Usage of materials 800 kgs

Actual Usage of materials 920 kgs

Actual Price of materials per kg =33

Actual Cost of materialsX2,760

Standard cost of material for actual production 3,200
OR
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Q6) a)
b)

Q7) &
b)

Q8) a

b)
c)

What are the differences between Standard Costing and Estimated

Costing? [6]
Explain the different types of Material Cost Variance. [6]
From thefollowing particulars, calcul ate L abour Variance: [6]

Standard hours = 200

Standard rate for actual production = X1 per hour
Actual hour =190

Actual Rate X1.25 per hour

What are the differences between Absorption costing and Marginal
costing? [6]
Explain the stagesin applying ABC in manufacturing company. [6]
A batch of 1,000 units was produced in a process at a cost of ¥1,850.
The normal process loss of 10% of production. It is ascertained that the
actual process loss was of 150 units. The scrap is normally sold to a
contractor at  X0.50 per unit. You are required to prepare (i) Process

Account and (ii) Abnormal Loss Account. [6]
OR

What do you understand by Marginal Costing? Define Marginal Costing.
Briefly explain thefeatures of marginal costing. [6]
What are the merits and demerits of process costing? [6]
From the following information, calculate the amount of profit using
marginal cost technique: [6]
Fixed cost X3,00,000

Variable cost per unit X5

Selling price per unit X10
Output level 1,00,000 units

DO I
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[6583]-215
T.E. (Production)

ENGINEERING METROLOGY & INSTRUMENTATION

(2019 Pattern) (Semester-V) (311081A)

Time : 2V2 Hours] [Max. Marks : 70
Instructions to the candidates:

1)
2)
3)
4)
Q1) a)
b)

Q2) a)
b)

Answer QI or Q2, Q3 or Q4, Q5 or 06, Q7 or Q8.
Neat diagrams must be drawn wherever neccessary.
Use of electronic pocket calculator is allowed.
Assume Suitable data if neccessary.

Define Quality of conformance and explain in detail cost of Quality. [8]

In automobile filling process 551 gms. of certain liquid was to be filled in
plastic bags. The permissible variation is £ 5 gms. For investigating the
process capability, 6 bags were taken at random from each batch for 10
successive batches and results were plotted as follows. [10]

Batch 1 2 3 4 5 6 7 8 [9 |10

Mean, |550 |551 |549 |549 |551|552 |552 |549 |548 |552

gms.

Range 1 2 2 3 2 1 2 3 2 |2

Find out control limits for x- bar chart.

Take A= 0.483,D,=0,D,=2.004, d,=2.534. Will the process be able to
meet the specifications?

OR
Explain with neat sketch Operating characteristics (O.C.) curve. [8]

A subgroup of 5 items is taken from the manufactured items. After 24
Subgroups the values of ¥ and R were found to be Xx =251 and
2R =35.5. The specification limits for the part are 15.6+ 0.30. Assuming
the process is in control, what conclusion would you draw about the

ability of the process to produce the items within the specified limits?
Take A,=0.483,D, =0, D, =2.004, d,=2.534 for subgroup size of 6.[10]

PT.O.



03) a)
b)

04) a)
b)

05) a)
b)

06) a)

b)

Q7) a)

b)

08) a)

b)

Explain JURAN’s approach in quality. [9]

Describe the contributions of Deming in the area of total quality

management. [9]
OR

Write a short note on Pareto Chart. [9]

Explain in detail 5S in KAIZEN practice. [9]

Explain the stages in generalized measuring system? [7]

Explain in detail Readout-Recording stage in generalized measuring
system [10]

OR
Explain the following features of measuring instrument [10]
1)  Precision
i)  Accuracy

Define Force. Explain in detail Direct and Indirect methods of force
measurement. [7]

Explain with neat sketch temperature measuring Arrangement using

Thermocouple. [8]

What are the different types of dynamometers? Explain with neat sketch

Prony Brake type dynamometer in Torque measurement. [9]
OR

What is vibration and explain with neat sketch any one vibration

measuring instrument. [8]

Explain in detail active and passive sensors with example. [9]
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[6583]-216
T.E. (Production)
MATERIAL FORMINGTECHNOLOGY
(2019 Pattern) (Semester - V) (311082A)

Time: 2%2Hours) [Max. Marks: 70
I nstructions to the candidates:

1) SolveQlor Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8.

2) Neat diagrams must be drawn wherever necessary.

3) Figuresto theright indicate full marks.

4) Use of electronic pocket calculator is allowed.

5) Assume suitable data, if necessary.

Q1) @ Explainwithneat sketch drawingdie. [9]
b) Inwiredrawing operation, show that the drawing stressesis given by the

equation. [12]

o4 =%G (1-(2-RAY’)

(o]

Where,

B = ucot(a)

u = Coefficient of friction

o = Semi dieangle

RA = Reduction in area

c, = Drawing stress.

c = Yield stress before drawing

OR

PT.O.



Q2) &)

b)

Q3) 8

b)

Q4) &)

b)

Q5) 8

b)

Describe various type of tube drawing operation with neat sketch. [10]

How stock is prepared in drawing operation? Elaborate it. [7]

Describe with neat sketch the following types of rolling mill. [10]
)  Planetary Rolling Mill
i)  Sendzimir Cluster Rolling Mill

Describethedifferent rolling defects and their causes. State the remedies
to overcome these defects. [8]

OR

Inrolling process 25mm thick plateisrolled to 20mm in four high rolling
mill. Determine coefficient of friction if thisismaximum reduction possible.
Theroll diameter is 500mm and yield strength of material is LOON/mm?.
Find neutral plane section, its position, backward and forward dip and
maximum pressure. [14]

Explainthefollowing terminrolling process: [4]
)  Angleof bite

i)  Neutral plane

Clearly illustrate the differences between direct and indirect extrusion with
an application and a sketch. [12]

Describe how ram travel affects extrusion pressure in both forward and
backward extrusion, using a sketch. [9]

OR
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Q6) @ Whatisimpact extrusion? Elaborate different typeswith sketch. [7]

b) AnAluminium billet of 250mm diameter and 1m long is extruded to the
final shape showninFig 1. [10]

Cdculate:

) ExtrusionRatio

i) CCD

i)  Shear (Shape) Factor
Iv)  Work done

The flow stress of Aluminium is 60N/mm? and coefficient of friction
between billet and container is0.2.

L 50- |

Extruded section

Fig. 1: Equilateral triangular section of AL

Q7) @ Comparehighvelocity forming with conventional forming. [8]
b) What is mean by flow forming? What distinguishes flow forming from
metal spinning? [10]

OR
Q8) Write short note on [18]

a Explosiveforming
b) Electrohydraulicforming
c) EMF
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[6583]-217
T.E. (Production Engineering)
MACHINING SCIENCEAND TECHNOLOGY
(2019 Pattern) (Semester - V) (311083A)

Time: 2¥2Hourg| [Max. Marks: 70
I nstructions to the candidates:

1)
2)
3
4)
5
Ql) 8

b)

Q2) g

b)

Q3) g
b)

Q4) 8

b)

Solve Q.1 or Q.2, Q.30r Q.4, Q.50r Q.6, Q.7 or Q.8.
Neat diagrams must be drawn wherever necessary.
Figuresto the right indicate full marks.

Use of Calculator is allowed.

Assume suitable data if necessary.

List functions of coolants and lubricants. Discuss types of cutting fluids

in detail. [9]

Discussformation of primary and secondary shear zone in metal cutting

with suitable sketches. [9]
OR

Explain machinability, machinability rating and various machinability
criterias. [9]

A tool cutting at 35 m/min has alife of 4 hours when used for arough
cut. What will be probable tool life when engaged on light finish cut?
Take n = 0.125 for rough cut, n = 0.1 for finish cut. [9]

Explain effect of tool geometry on tool life. [9]

Describe formation of crater wear and flank wear with suitable
sketches. [8]

OR

Describein brief wear mechanismsdueto fatigue, electrochemical effect,
oxidation effect, and chemical decomposition. [9]

For a metal machining, the following information is available:
Tool changetime=10 min. Tool re-grind time =7 min. Machine running
cost = Rs. 8 per hour, Tool depreciation per re-grind = 40 paise,
n=0.25, C = 150. Calculate the optimum cutting speed. [8]

PT.O.



Q3) 8

b)

Q6) 8
b)

Q7) 8

b)

Q8) g
b)

Explain design procedure of single point cutting tool for square shank
with suitable sketches. [9]

List various shapes of inserts used in metal cutting. Explain any two
shapes of insertswith suitabl e sketchesand comment on their strength.[9]

OR

Explain types of chip breakers with suitable sketches. [9]
Design asingle point cutting tool to turnaM S bar with alinear cutting
speed of 45 m/min on alathe equipped with a10 KW motor. Safe stress
for tool material is 320 MPaand efficiency of machinetool is 75%. [9]

Explain guidelinesfor designing length of body and number of teeth for

reamer with suitable sketch. [9]

Discussin detail with suitable sketches the procedure to be followed in

designing acircular form tool by graphical method. [8]
OR

State various guidelines to be used in design of broach. [8]

Design aflat form tool for agiven job by graphical method when, rake
angle=23° and relief angle = 28°, Raw material —mild steel. [9]

| .
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[6583]-218
T.E. (Production Engineering)
KINEMATICSAND DESIGN OF MACHINES
(2019 Pattern) (Semester - V) (311084(A))

Time: 2¥2Hoursg| [Max. Marks: 70
I nstructions to the candidates:

1)
2)
3
4)
5)

Ql) 8

b)

Q2) &
b)

Solve Q.1 or Q.2, Q.30r Q.4, Q.50r Q.6, Q.7 or Q.8.
Neat diagrams must be drawn wherever necessary.
Figuresto the right indicate full marks.

Assume suitable data if necessary.

Use of logarithmic tables, slide rules, Mollier charts, electronic pocket calculator
and steam table is allowed.

Explain why uniform velocity follower motion isnot practicable at high
speed unlessit ismodified. How it is modified? [7]

A camrotating clockwisewith auniform speedisto givetheroller follower
of 20 mm diameter with the following motion:

i)  Follower to move outwards through a distance of 30 mm during
120° of cam rotation;

i)  Follower to dwell for 60° of cam rotation;

i)  Follower toreturntoitsinitial position during 90° of camrotation ;
and

Iv) Follower to dwell for the remaining 90° of cam rotation.
The minimum radius of the cam is 45 mm and the line of stroke of the
follower isoffset 15 mm from the axis of the cam and the displacement
of thefollower isto take place with simple harmonic motion on both the
outward and return strokes. Draw the cam profile. [10]

OR
Explain the turning moment diagram for four strokel. C. engine.  [7]

A machine punching 38 mm holesin 32 mm thick plate requires 7 N-m of
energy per square mm of sheared area, and punches one hole in every
10 seconds. Calculate the power of motor required. The mean speed of
the flywheel is 25 m/sec. The punch has a stroke of 100 mm. Find mass
of flywheel required, if total fluctuation of speed isnot to exceed 3% of
mean speed. Assume that motor supplies energy to machine at uniform
rate. [10]

PT.O.



Q3) 8

b)

Q4) &)
b)

Q5) 8
b)

Explain modified Goodman’s diagram for axial and bending fluctuating
stresses. [8]

A cantilever beam of circular cross section. made of steel with ultimate
tensile strength of 540 N/mm?, is fixed at one end and subjected to a
completely reversed forceof 10kN at freeends. Theforceisperpendicular
to beam axis. The distance between free and fixed end of beam is
100 mm. The construction of cantilever is such that there is no stress
concentration. The corrected endurance limit is 160.96 N/mm?. If the
diameter of beam is 35 mm, determine life of beam. Assume factor of
safety is 1. [10]

OR
Discuss stress concentration and methods to reduce it. [6]

A transmission shaft made of cold drawn steel having ultimate tensile
strength of 630 N/mm? and tensileyield strength 360 N/mm? is subjected
to afluctuating torque which varies from 600 Nm clockwise to 400 Nm
clockwise. The surface finish factor and size factor are 0.8 and 0.85
respectively. Thereliability factor is0.897.

If the factor of safety is 2, determine diameter of shaft. Use maximum
shear stresstheory of failure. [12]

Explain design based on factor of safety and design based onreliability.[7]

The mean tensile strength and the standard deviation of 250 nuts are
310 N/mm? and 35 N/mm? respectively. Determine:

I)  The number of nuts expected to have a strength less than
270 N/mm?

i)  The number of nuts expected to have a strength between
270 N/mm? and 360 N/mm?, [10]

The areas below standard normal distribution curvefromZ = 0to Z are
as follows.

Z 0.9 1.0 1.1 1.2 1.3 14 1.5 1.6

Areas| 0.3159 | 0.3413| 0.3643|0.3849 |0.4032|0.4192 |0.4332 |0.4452

OR
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Q6) 8
b)

Q7) 8
b)

Q8) g

b)

Discuss the causes of variations in dimensions of component. [7]

It is observed from the sample of 1000 bearings bushes that the internal
diametersare normally distributed with amean of 50.015 mm and standard
deviation of 0.08 mm. Dimension of thisdiameter specified onthedrawing
1$50.00 + 0.1 mm. Calculate the approximate number of rejected bushes
from the sample. [10]

The areas below standard normal distribution curvefromZ =0to Z are
as follows.

Z 0.9 10 | 11 | 1.2 1.3 1.4 1.5 1.6

Areas 0.3159|0.3413]0.3643]0.3849| 0.4032 |0.4192| 0.4332|0.4452

Explain with example, what are functional requirementsand undesirable
effectsin design of mechanical system. [6]
A tensile bar of length 400 mm is subjected to constant tensile force of
4000 N. If the factor of safety is 2, design the bar with objective of
minimizing the material cost out of following material. What will bethe

cost of bar. [12]
Materid Mass density | Material cost per | Yield strength

Kg/m? unit mass,Rs/kg N/mm?
Plain Carbon 7800 28 400
Stedl
Alloy stedl 7850 150 900
AluminiumAlloy 2800 140 150
TitaniumAlloy 4500 2200 800

OR

What isdesign for safety? Explain the general principlesto be followed
while designing the product for safety. [8]

Explain the following terms used in Johnson’s method of optimum
design: [10]

)  Geometrical parameter

i) Materia parameter

X XX XX
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[6583]-219
T.E. (Production Engineering)
FINITEELEMENT ANALYSIS

(2019 Pattern) (Semester - V) (311085(A) - I) (Elective- 1)

Time: 2%2Hours) [Max. Marks: 70
I nstructions to the candidates:

1)
2)
3)
4)
5)

Ql) &
b)

Q2) &)
b)

Answer Q1 or Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8.

Neat diagrams must be drawn wherever necessary.

Assume suitable data if necessary.

Use of Non-programmable scientific calculators is allowed.
Figuresto the right indicate full marks.

Determine the stresses and strains for the 2D CST element. [8]
A triangular membrane element of thicknesst = 0.15 cm, with the (X, y)
coordinates of nodes indicated beside the node numbers, is shown in
Fig. Take E = 207 GPaand pn = 0.15, determine the following : [9]
i) Shape functions of the element, N.(x, y), Nj(x, y), and N, (X, y).
i)  Matrix [B] that relates the strainsto the nodal displacements.
i) Elasticity matrix [D].
Iv) Element stiffnessmatrix,

OR
Describe with examples the plane stress, plane strain, and axisymmetric
problems. [9]
Determine the nodal displacements and element stresses in the propped
beam shown in Fig. Idedlize the beam into two CST elements as shown
inthe figure. Assume plane stress condition. Take u =0.15, E=2.5 x 10°
N/mm?, Thickness = 12mm. [8]

Y
14 3

> S0KN

500 mm

[+ 750 mm »

PT.O.



Q3) @ Determinethe structural stresses and strainsfor 1D bar element and also
determine the thermal stressesand strainsfor the 1D bar element.  [9]

b) Narrate the procedure to determine the stresses and strains for the truss

element. [8]

OR
Q4) @ Derivethe element stiffness matrix formulation for 1D steady state heat
conduction problems. [9]
b) Explain the boundary conditions that prevail in 1D steady state heat
conduction. [8]

Q5) @ Writenoteson stepsinvolved in processing step, to solve 1D hesat transfer
problem using FE Problem. [8]

b) The fin shown in fig. is insulated on the perimeter. The left end has a
constant temperature of 100°C. A positive heat flux of q = 6500 W/m?
acts on the right end. Let K _= 7 W/m°C and cross sectional area
A =0.15 m?. Determine Global matrix. [10]

T=100°C

T T e
L=0.4m

OR

Q6) @ For the three-node diso-parameteric bar element shown, show that the
Jacobean determinate is |J| = L/2. Also determine the shape function N,
N, and N, and the strain displacement matrix [B]. Assume displacement

fildasu=a +as+as. [10]
1 3 2
o < 0
XT Xa Xz
s=(-1) s=(0) s=(1)
b) Definewarp angle and skewnessand their significancein FEM. [8]
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Q7) @ A threesteppedrod of diameter 90mm, 100mm with length 27000mm and
250mm is fixed at one end. Let density = 0.00074kg/m3,
E = 250 x 100000N/mm?, calculate Global Matrix and the Eigen values

considering for free vibration problem? [10]
b) Givethevarious approaches used in fatigue anaysis. [8]
OR

Q8) @ A three stepped rod of diameter 70mm, 110mm with length 110mm and
300mmisfixed a oneend. Let dengity = 0.00074kg/m?, E =210 x 10°N/mn,
calculate Globa Matrix and the Eigen values considering for freevibration
problem? [10]

b) Distinguish between the static and dynamic analysis. [8]

X X X
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[6583]-220
T.E. (Production Engineering)
ADVANCESIN MANUFACTURING PROCESSES

(2019 Pattern) (Semester - V) (311085(A)-11) (Elective- I)

Time: 2%2Hours) [Max. Marks: 70
I nstructions to the candidates:

1)
2)
3)
4)
5)

Ql) &

b)

Q2) &)
b)

Q3) g

b)

Answer Q1 or Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8.
Figuresto the right indicate full marks.

Neat diagrams must be drawn wherever necessary.
Assume suitable data, if necessary.

Use of Non-programmable scientific calculator is allowed.

Explain with neat sketch the principle of working, advantages and
applications of ceramic-mold casting. [6]

Explain with neat sketch the principles of working, advantages and
applications of evaporative-pattern casting. [6]

Explain why squeeze casting produces parts with better mechanical
properties, dimensional accuracy and surfacefinish than do expendable-
mold processes. [6]

OR
Outline of production stepsin atypical sand-casting operation. [6]

Explain with neat sketch the principle of working, advantages and
applications of vacuum-mold casting. [6]

Explain with neat sketch the principle of working, advantages and
applications of continuous casting. [6]

With neat sketches discuss the defects in the welds their causes and

remedies. [9]

Discuss the types of joints used in the welds. State the factors which are

considered in the design of welded joints. [8]
OR

PT.O.



Q4) &)

b)

Q5) 8

b)

Q6) a)

b)

Q7) 8

b)

Q8) a
b)

Classify the measurement methods for residual stresses in weldments.
Explain any one method in brief. [8]
What ismeant by welding position?With neat sketchesexplainthe different
types of welding positions. Define the terms “weld slope”’ and “weld
rotation” inthisregard. [9]

Explain with neat sketch the principle of working, equipment, mechanism
of material removal, process parameters, performance characterization,
applications of magnetic abrasive finishing process. [8]
Explain with neat sketch the principle of working, equipment, mechanism
of material removal, process parameters, performance characterization,
applications of magnetorheol ogical abrasiveflow finishing process. [9]
OR
Explain with neat sketch the effect of duty cycle on percentage decrease
in surface roughness. [8]
Explain the constituents of magnetorheol ogical fluids. Explainwith cause-
and-effect diagram of process parameters of magnetorheol ogical abrasive
flow finishing process. [9]

Explain the principle of gear shaping. List advantages and limitations of
gear shaping. [6]
Explain principle of Gear hobbing. List advantages & disadvantages of
gear hobbing. [6]
What are the different methods of thread manufacturing? Explain anyone
with aneat sketch. [6]
OR
Explain continuous horizontal broaching machinewith neat sketch. [6]
List thevariousgear grinding methods. Explainin brief thegear grinding

process with neat sketch. [6]
Write short note on thread grinding and thread rolling. [6]
X X X
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[6583]-221
T.E. (Production)
MECHATRONICS

(2019 Pattern) (Semester - V) (311085A-I111) (Elective- )

Time: 2%2Hours) [Max. Marks: 70
I nstructions to the candidates:

1)
2)
3)
4)

Ql) &
b)

Q2) &)
b)

Q3) 8
b)

Q4) &)

b)

Answer Q1 or Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8.
Figuresto the right indicate full marks.

Neat diagrams must be drawn wherever necessary.
Assume suitable data, if necessary.

Discussthe significance of mechatronicsin automobile. [9]

Describe the working of RVDT with a neat sketch. [8]
OR

Describe proximity sensor with application. [8]

A 350° wire-wound potentiometer has 300 turns and atotal resistance of
1kQ. What isthe resolution in ohms? In degrees? [9]

Explain significance of status flagsin a microprocessor. [9]

Develop a conceptual design of a sensors based control system for an
oven. Assume suitable dataif necessary. [9]

OR

Write the instructions to load two hexadecimal numbers 59D and 80C in
the registers A and B respectively. Add the numbers, and store the result
In memory location 657B. [9]

WriteanoteonADC (Anaogto Digital Conversion) and how itisdone? 9]

PT.O.



Q5) 8

Construct the ladder logic diagrams for [6]
) theNAND gateand
i) theNOR gate.

Also develop atruth table for both logics.

b) Explainapplication of PLC system for Bottle Filling Machine. [12]
OR
Q6) Write short notes on the following [18]
a) Interfacing of microprocessor
b) PD controllers
c) Microcontroller
Q7) @ Writetheinstructionsto load two hexadecimal numbers 78D and 96C in
the registers A and B respectively. Add the numbers, and store the result
iIn memory location 429B. [12]
b) Writeanoteon signal conversion. [9]
OR
Q8) @ Construct the ladder logic diagrams for [12]
)  the OR gate and
i) theNOR gate
Also develop atruth table for both logics.
b) Explain application of PLC system for traffic signal. [9]
X X X
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[6583]-222
T.E. (Production)
SUPPLY CHAIN MANAGEMENT

(2019 Pattern) (Semester - V) (311085A-1V) (Elective- 1)

Time: 2%2Hours) [Max. Marks: 70
I nstructions to the candidates:

1)
2)
3)
4)

Ql) &

b)

Q2) &)

b)

Q3) 3

b)

Q4) a

b)

Answer Q1 or Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8.
Figuresto the right indicate full marks.

Neat diagrams must be drawn wherever necessary.
Assume suitable data, if necessary.

Explain how to manage supply chain cycleinventory. [10]

| dentify factorsinfluencing supply chain network decisions. [6]
OR

How do you measure warehouse performance? [10]

What are the objectives of warehouse management? [6]

What is supply chain network design and how does it work? [10]

What are the supply chain network models? [8]
OR

How can you explain therole of network design in the supply chain?[10]

Why are RFID tags used in warehouse? [8]

PT.O.



Q5) @ Define supply chain management. What are the differences/similarities

between | ogistics and supply chain management? [12]
b) How can supply chain cost be reduced? [6]

OR
Q6) @ Whatisdemand planninginsupply chain management? [6]
b) What istheimpact of amismatch in supply and demand? [12]
Q7) @ What arethe current trendsin supply chain management? [12]
b) How do you managerisk in supply chain? [6]

OR
Q8) @ What arethe major categories of supply chain risk? [12]
b) What are the common food supply chain issues? [6]

X X X
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[6583]-223
T.E. (Production/Sandwich)
KINEMATICSAND DESIGN OF MACHINES
(2019 Pattern) (Semester-V1) (311084(A))

Time: 2%2Hours) [Max. Marks: 70
I nstructions to the candidates:

1
2)
3
4)
5

Ql) &

b)

Solve Q.1 or Q.2, Q.30r Q.4,Q.50r Q.6, Q.7 or Q.8.

Figure to the right indicates full marks.

Neat diagrams must be drawn wherever necessary.

Assume Suitable data if necessary.

Use of Logarithmic Table, Slide rule and pocket calculator is allowed.

A cam, with aminimum radius of 25 mm, rotating clockwise at auniform
speed isto be designed to givearoller follower, at the end of avalverod,
motion described below:

I)  Toraisethevalvethrough 50 mm during 120° rotation of the cam;
i)  Tokeepthevalvefully raised through next 30°;

iil)  Tolower the valve during next 60°; and

IV) To keep the valve closed during rest of the revolutioni.e. 150°;

The diameter of theroller is 20 mm and the diameter of the cam shaft is
25 mm.

Draw the profile of the cam when the line of the stroke is offset 15 mm
from the axis of the cam shaft.

The displacement of the valve, while being raised and lowered, isto take
place with ssmple harmonic motion. Determine the maximum acceleration
of the valve rod when the cam shaft rotates at 100 r.p.m.

Draw the displacement, the velocity and the acceleration diagrams for

one complete revolution of the cam. [12]

Draw the neat sketch of turning moment diagram for four stroke IC

engineand explainit. [6]
OR

PT.O.



Q2) &)

b)

Q3) a

b)

Define the following terms as applied to cam with neat sketch: [6]
i) BaseCircle

i)  PitchCircle

i)  Pressureangle

Iv)  Stroke of the follower

A machine punching 38 mm holesin 32 mmthick platerequires 7 N-m of
energy per sq. mm of sheared area, and punches one hole in every 10
seconds. Calculate the power of the motor required. The mean speed of
the flywheel is 25 metres per second. The punch has a stroke of 100 mm.
Find the mass of the flywheel required, if thetotal fluctuation of speedis
not to exceed 3% of the mean speed. Assume that the motor supplies
energy to the machine at uniformrate. [12]

Definethefollowing terms: [8]
1)  Notchsengitivity

ii)  Fatigue stress concentration factor K.

i) Reverse Stress

iv) SN Curve

A cantilever beam made of cold drawn steel 35C8(Sut = 550 N/mm? and
Syt = 320 N/mm?), shown in Fig. A, is subjected to aload which varies
from -F to 3F. The surface finish factor and size factor are 0.89 and 0.85
respectively. The theoretical stress concentration factor and notch
sensitivity at thefillet are 1.42 and 0.9 respectively. If thefactor of safety
IS 2, determine the maximum value of F, which the cantilever beam can
withstand for infinitelife. [9]

100mm
o 15mm ) )
R Ay

?

Flg Que 3(b) Y 3F

OR
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Q4) 8

b)

Q3) 8

b)

Explain the experimental procedure for finding endurance limit of the
ferrous material with neat sketch. [8]

A plate made of plain carbon steel 40C8(Sut = 580 N/mm?), shown in
Fig. (A), is subjected to acompletely reversed axial force of 40 kN. The
theoretical stress concentration factor at the change in the cross-section
IS 2.27 and the notch sengitivity is 0.8. The surface finish factor and the
size factor are 0.75 and 0.85 respectively. The load factor is 0.923. The
expected reliability is90%, for which thereliability factor is0.897. If the
required factor of safety is 2, determinethe platethicknessfor infinitelife.

[9]

-
: 40KN ;/ ' k‘.’n':, ‘QV B
1 - Fig Que 4(b)

I)  Assignable causes
i)  Chance causes

i)
Iv) Naturd tolerance

The bolt diameters are normally distributed with a mean of 10.01 mm
and a standard deviation of 0.015 mm. The tolerance specified by the
designer for the bolt diameter is 10+0.025 mm. Cal cul ate the percentage
of boltslikely to be rejected.

Designtolerance

Z 1.0 1.1 12 | 13 | 14 | 15 1.6 1.7
Area| 0.3413 | 0.3643| 0.3849|0.4032/0.4192| 0.4332 | 0.4452| 0.4554
Z 1.8 1.9 20 | 21 | 20 | 21 2.2 2.3
Area| 04641 | 0.4713| 0.4772/0.4821/0.4772/0.4821 | 0.4861| 0.4893
Z 2.4 2.5 26 | 27
Area| 0.4918 | 0.4938| 0.4953|0.4965
[Uselinear interpolation for valuesin between.] [10]
OR
3
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Q6) @ What is the importance of the reliability in the modern engineering
design? How it differs from the factor of safety?

[6]

b) The breaking capacities of the batch of two hundred wires are tabul ated

asfollows:

Breaking capacity, N | Number of Wires
260-280 4
280-300 24
300-320 100
320-340 64
340-360 8

The designer has specified 270N and 350N as lower and upper limits
respectively for the breaking capacity of wires. Determine the percentage of
wireslikely to bergected.

Z 1.8

1.9

2.0

21

2.0

21

2.2

2.3

Area| 0.4641

0.4713

04772

0.4821

04772

0.4821

0.4861

0.4893

Z 2.4

2.5

2.6

2.7

2.8

2.9

3.0

31

Area| 0.4918

0.4938

0.4953

0.4965

0.4974

0.4981

0.4987

0.4990

Uselinear interpolation for valuesin between.
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Q7) @ What is design for assembly (DFA)? What is adequate design and
optimum design? Explain with suitable examples. [9]

b) Explainthefollowing termswith suitable examples: [8]
1)  Functional requirement parameter
i) Ungpecified and unlimited parameter
i)  Material parameter
Iv) Limited parameter
OR
Q8) @ Explaintheguidelinesto befollowed inthe design of [8]
1)  Casting process
i)  Forging process
i) Welding process
IvV)  Machining process

b) What is concurrent engineering? What are its benefits in the product
design? [9]

& & &
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[6583]-224
T.E. (Production Sandwich Engineering)
MATERIAL FORMINGAND MOULD DESIGN

(2019 Pattern) (Semester - V1) (311124(A))
Time: 2%2Hours) [Max. Marks: 70

I nstructions to the candidates:
1) SolveQlor Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8.
2) Neat diagrams must be drawn wherever necessary.

Q1) @ Determinerolling load based on deformed roll radius of ClI rolls 600 mm
diameter while rolling copper strip of 800 mm wide & 75 mm thick to
give 30% reduction given that yield stressof copper is675 N/mm?. Assume
young's modulus (E) as 1.005 MN/mm? and Poissonsratio (r) as0.35.[9]

b) Explainautomatic gauge control rolling. [8]
OR

Q2) @ Explainexplosiveformingindetail with neat sketch. [8]
b) Explainfollowingincaseof rolling: [9]

)  TwoHighMill

i)  ThreeHighMill

i) Four High Mill
Q3) @ Explainfollowingin case of sand casting. [8]

)  Pouringtime
i) Chokearea
i)  Chvornov'srule
Iv) Gatingratio
b) Explainfollowingwith neat sketch [10]
i)  Hot chamber die casting
i)  Cold chamber die casting

OR
PT.O.



Q4) &)
b)

Q5) 8

b)
Q6) a)
b)
c)

Q7) &

b)
c)

Q3) a)

b)

What ischovornov’srule? Explainitsimportancein design of casting.[6]
Explain about the various methods available for trapping slag in pouring
basin. [6]
Explain pressurized & unpressurized gating system. [6]

Explain various forging operations to be carried out in multi-impression

diewith neat sketch. [9]

Explain how stock size is determined for forging operation. [8]
OR

Explainfollowing. [6]

1)  Nodraft forging

i)  Powder metallurgy forging

Explain friction screw press with neat sketch. [6]
Write down advantages of forging over other processes. [9]

For injection moulding explain following types of gates with their
advantages & disadvantages. [8]
)  Spruegate

i)  Rectangular edgegate

Explain pin g ection techniquefor injection moul ding with suitable sketch.[ 6]
Explain Cooling systems and heat transfer consideration in injection

moulding. [4]
OR
Explain various design consideration for runner design in injection
moulding. [8]
Explain stripper plate g ection techniquefor injection moulding with suitable
sketch. [6]
Write a short note on runner layout & runner balancing. [4]
DA Bk
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[6583]-225
T.E. (Production (S/W)

METROLOGY & QUALITY CONTROL
(2019 Pattern) (Semester - VI) (311125(A))

Time : 2% Hours]| [Max. Marks : 70
Instructions to the candidates:

1) Answer QI or Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8.

2) Assume suitable data if necessary.

Q1) a) Classify types of CMM with neat sketch. [9]
b) Explain concept of interchangeability. [8]
OR

02) a) Explain basic concept of lasers with its advantages and limitations. [9]

b) Explore concept of machine vision system. [8]

03) a) Why surface finish measurement is essential? Explain methods to measure

surface finish. 9]
b) Elaborate various methods to measure gear. [8]
OR
04) a) Explain principle of measurement of straightness. [9]
b) Which are various techniques available to measure roundness. [8]

05) a) How to measure power? Explain various measuring techniques of power.

[9]
b) Compare concept of readability and reliability. [9]
OR

PTO.



06) a) Elaborate working principle of venturimeter with neat sketch.

b) Explain various technique to measure temperature in detail.

Q7) Write a short note on :

a) X & R chart

b) P, np & C char

c) Process capability attributes.

OR

08) Write a short note on :

a) Frequency distribution need.

b) Process capability techniques.

c) Importance of statistical quality control.

VOOVQ
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[6583]-226
T.E. (Production Engineering) (Sandwich)

STATISTICS AND NUMERICAL OPTIMIZATION

METHODS
(2019 Pattern) (Semester - V1) (311088(A))

Time: 2%2Hours] [Max. Marks: 70
I nstructions to the candidates :

D
2)
3)
4)
5

Ql) &

b)

Q2) &)

b)

Solve Q.1 or Q.2, Q.3. or Q.4, Q.50r Q.6, and Q.7 or Q.8.

Neat diagrams must be drawn wherever necessary.

Figuresto the right side indicate full marks.

Assume suitable data if necessary.

Use of Logarithmic Table, Slide rule is Electronic pocket calculator is allowed.

Solvethefollowing system of linear equations using the Gauss elimination
method [9]

2X—-y+2=5
X+2y—z=4
X+3y+z=3

Find a root of an equation f(x) = sin (X) — x using bisection method.
Within accuracy to 0.001. Start withinterval [0, =] [9]

OR
Solvefollowing equation using gauss &limination method [9]
X+2y—z=4
2X—3y+z=5
X+y+2z=7
Use the Newton-Raphson method to find a root of the equation
f(x) =x*—5with aninitia guess of x, = 3. Perform threeiterations. [9]

PT.O.



Q3) g

b)

Q4) &)

b)

Q5) 8

b)

Q6) a)

b)

Given the following set of data pointsfor x and y, use Newton’s forward

difference method to find the value of y at x = 4.

X

1

2

3

5

Y

3

9

21

75

[9]

Given the following set of data points for x and y, use Lagrange

interpolation polynomial to find thevalueof y at x = 2.5.

X

1

2

4

5

y

2

3

5

6

OR

[9]

Given the following set of data points for x and y, use Lagrange

interpolation polynomial to find thevalueof y at x = 2.3.

X

1

2

4

5

y

3

5

n

15

[9]

Given the following set of data pointsfor x and y, use Newton’s forward

difference method to find the value of y at x = 2.5.

X

1

2

3

4

Y

4

n

24

45

[9]

Usethe Trapezoidal ruleto approximate theintegral of (x) = x* + 2xfrom

x=0tox=2 [8]

Use Simpson’s 1/3 rule to approximate the integral of (xX) = e<fromx=0

tox=1. [9]
OR

Given the following set of data points, use Newton’s divided difference
method to find the interpolating polynomial and use it to estimate the

valueof f(1.5) [8]
X 0 1 2 3
f) | 1 2 4 5

Use Simpsons /3 rule to evaluate e, [9]
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Q7) & Describethe challenges associated with solving large-scal e optimization
problems. [9]

b) Discusstheroleof uncertainty in optimization problems. [8]
OR

Q8) @ Writein brief implantation of Genetic Algorithm with suitable example.
[9]
b) Brief on: Generalized reduced gradient M ethod. [8]

e
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[6583]-227
T.E. (Production Engineering) (Sandwich)
ADVANCED MATERIALS

(2019 Pattern) (Semester-VI) (Elective-1I) (311126 A-I)

Time : 2%: Hours] [Max. Marks : 70
Instructions to the candidates:

1) Answer Q.1 or Q.2, Q.3 or Q.4, Q.5 or Q6, Q.7 or Q8.

2)  Neat diagrams must be drawn wherever necessary.

3)  Figures to the right indicate full marks.

4)  Assume suitable data if necessary.

Q1) a) What are the manufacturing methods involved in Autoclave for advanced
materials production? [8]

b) Explain generalized Hooke’s law? Explain the reduction of Hooke’s law
from three dimensions to two dimensions in the context of a lamina?[9]

OR

02) a) How s tape production utilized in the manufacturing process of advanced
materials? [8]

b) How are the compliance and stiffness matrices related to the engineering
elastic constants of an orthotropic lamina? 9]

03) a) Whatare different systems used in the preparation of Functionally Graded
Materials? Explain some notable properties? [8]

b) Explain the Shape Memory Alloys (SMAs) with its Classifications,
Composition and Applications? [9]

OR

04) a) Explain the classification of Functionally Graded Materials with its
Applications? [8]

b) How does the shape memory effect work in Shape Memory Alloys?
Give examples of applications where Shape Memory Alloys are
commonly used? [9]

PTO.



05) a)

b)

006) a)

b)

Q7) a)

b)

08) a)

b)

What are the unique properties exhibited by materials at the nano scale?
State their advantages and disadvantages? [9]

What is the importance of biocompatibility in biomaterials and its impact
on medical applications? [9]

OR

Explain Nano materials with their significance in various fields? State the
Advantages, Disadvantages and Applications? [9]

Highlight important bio metallic alloys, such as Ni-Ti alloy and Co-Cr-
Mo alloys with their properties and Applications? [9]

What are the strengthening mechanisms employed in Iron base super

alloys? State their properties and Applications? [9]

What are the important metallurgical aspects of Magnesium alloys with

their properties and Applications? [9]
OR

Explain the composition of Cobalt base super alloys and their role in
enhancing properties and State their Applications? [9]

What are the significant properties of Titanium alloys? State their important
metallurgical aspects and Applications? [9]

otooleelesle
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[6583]-228
T.E. (Production Engineering) (Sandwich)
COSTINGAND COST CONTROL

(2019 Pattern) (Semester-VI) (311126 A-II) (Elective-II)

Time : 2% Hours] [Max. Marks : 70
Instructions to the candidates:

D
2)
3)
4
5

Q1) a)
b)

Answer Q.1 or Q.2, Q.3 or Q.4, Q.5 or 06, Q.7 or Q8.

Neat diagrams must be drawn wherever necessary.

Assume suitable data if necessary.

Use of Non-programmable scientific calculators is allowed.
Figures to the right indicate full marks.

Distinguish between reducing costs and controlling costs. [8]

Following information is made available from the costing records of a
factory: 9]

1)  The original cost of the machine  :31,00,000
Estimated life : 10 years
Residual Value :¥ 5,000

Factory operates for 48 hours per week: 52 weeks in a year. Allow
15% towards machine maintenance down time. 5% (of productive
time assuming unproductive) may be allowed as setting up time.

i)  Electricity used by the machine is 10 units per hour at a cost of 50
paise per unit.

i) Repair and maintenance cost is ¥ 500 per month.

iv) Two operators attend the machine during operations along with
two other machines. Their total wages including fringe benefits,
amounting to ¥ 5,000 per month is paid.

v)  Other overheads attributable to the machine are ¥ 10,431 per year.
Using above data, calculate machine hour rate.

OR
PTO.



Q2) a)

b)

03) a)

b)

What kinds of costs are there? List the steps involved in estimating each

type’s cost. [8]
The Vardhman Ltd. manufactures one product. A summary of its activities
for the year 2008 is given below: [9]
Units Rs.
Sales 80,000 8,00,000
Material inventory 1-1-08 40,000
Material inventory 31-12-08 32,000
W.LP. 1-1-08 55,000
W.L.P. 31-12-08 72,000
Finished goods 1-1-08 16,000 64,000
Finished goods 31-12-08 34,000 1,51,265
Material Purchases 1,52,000
Direet Labour 1,45,000
Manufacturing overhead 1,08,000
Selling expenses 50,000
General expenses 40,000

Prepare a cost sheet.

A factory has three production departments (P, P,, and P,) and two
service departments (S, and S,,). Budgeted overheads for the next year
have been allocated /apportioned by the cost department among the five
departments. The secondary distribution of service department overheads

is pending and the following details are given to you: [9]
Department | Overheads apportioned/ Estimated level
allocated to activity
P, Rs. 48,000 5,000 labour hours
P, Rs. 1,12,000 12,000 machine hours
P Rs.52,000 6,000 labour hours

Apportionment of service
department costs
S Rs.16,000 P (20%), P,(40%), P (20%),S,(20%)

1

S Rs. 24,000 P (10%),P(60%), P,(20%).S,(10%)

2

Calculate the overhead rate of each production department after

completing the distribution of service department Costs,

Write down the processes for estimating the machine hour rate for CNC

lathes, machining centers, and conventional machines. [9]
OR
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04) 2)

b)

Describe the broad guidelines that should be followed when deciding
whether an expense item qualifies as overhead. [9]

A factory has three production departments A, B and C and also two
service departments X and Y. The primary distribution of the estimated
overheads in the factory has just been completed. These details and the
quantum of service rendered by the service departments, to the other
departments are given below: [9]

Departments A B C X Y

Primary distribution (Rs.)

Service rendered by

2,40,000 | 2,10,000 | 2,50,000 | 1,40,000 | 96,000

Deptt. ‘X’ 30% 20% 35% - 15%

Deptt. ‘Y’ 25% 40% 25% 10% -

Prepare a statement showing the distribution of service deptt. overheads
to the production departments by the simultaneous equation method.

05) a) Discuss the distinguishing features of a process cost system? [8]
b) ABC manufacturing Co. has been using a cost system that allocates all
factory overhead costs to products based on 350 per cent of direct
labour cost. The company has just decided to use Activity-Based Cost
System (ABC) that traces indirect costs to products based on
consumption of major activities as indicated below, [9]
Activity Annual cost Cost Product cost
driver quantity (Rs.) Driver consumption
Labour Rs. 3,00,000 30,000 Rs. 10,000
Machining 20,000 hours 5,00,000 800 hours
Setup 10,000 hours 1,00,000 100 hours
Production order 2000 orders 2,00,000 12 orders
Material handling 1000 requisitions 20,000 5 requisitions
Parts administration 12,000 parts 4,80,000 18 parts

Required:
Compare the total annual costs of the product using both the traditional
volume-based and new ABC system.

OR
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006) 2)

b)

Q7) a)

b)

08) a)
b)

[6583]-228

Differentiate between the traditional costing approach and activity-based
costing. [8]
A product passes through three distinct processes A, B and C. The
normal loss of units in each process is 5%, 10% and 15% and the same
is sold at Rs. 2, Rs. 4, Rs. 5 per unit respectively. Expenses for the

month were as follows: 9]
Process
A B C
Sundry Materials (Rs.) 5,200 3,960 5,924
Wages (Rs.) 4,000 6,000 8,000
Actual output in unit 1,900 1,680 1,500

2000 units @ Rs. 3 per unit were put into Process A. The total overheads
are Rs. 18,000 which are to be recovered at 100% of wages. Prepare
necessary Process Account.

Pragati Company manufactures a product P by mixing three raw materials.
For every 100 kg of output 125 kg of raw material input are used. In
April 1997, there was an output of 5600 kg. of product P. The standard

and actual particulars of April, 1997 are as follows: [9]
Standard Actual

Raw Material Mix Price Mix Price

per kg per kg

I 50% Rs.40 60% Rs.42

I 30% Rs.20 20% Rs.16

11 20% Rs.10 20% Rs.12
Calculate all material variances. The actual quantity of material used was

7000 kg.
Write a brief essay about the zero base budget. [9]
OR

Describe value engineering and value analysis in brief. [9]

The standard cost on ‘Material’ and ‘Labour’ for the making of a unit of
a certain product is estimated as under -

Material 80 kg at Rs. 1.50 per kg.

Labour 18 hrs. at Rs. 1.25 per hr.

On completion of the production of a unit, it was found that 75 kg of
material costing Rs. 1.75 per kg has been consumed and that the time
taken was 16 hours, the wage rate being Rs. 1.50 per hour.

You are required to analyse material and labour variances. [9]

ofoefociocte
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T.E. (Production/Production Sandwich)
ADVANCED JOININGTECHNOLOGY
(2019 Pattern) (Semester - VI) (Elective-11) (311126(A)-111)

Time: 2%2Hour] [Max. Marks: 70
I nstructions to the candidates:

1) Attempt Q.1or Q.2,Q.30or Q.4, Q.50r Q.6, Q.7 or Q.8.

2) Neat diagrams must be drawn wherever necessary.

3) Figuresto theright indicates full marks.

4) Assume suitable data if necessary.

Q1) @ Explain Explosive weldingstating its advantages, disadvantages, and

applications of the process. [10]
b) Explain Roll welding and Hot pressure welding processesin short. Give
itsapplications. [8]
OR
Q2) @ Write short notes on: [10]
1)  Adhesivebonding
i) Cladding
b) Explain Friction welding stating its advantages, disadvantages, and
applications of the process. [8]

Q3) @ Explain Thermit welding stating its advantages, disadvantages, and

applications of the process. [9]
b) Explain laser beam welding stating its advantages, disadvantages, and
applications of the process. [8]

OR
Q4) & Explain Friction stir welding stating its advantages, disadvantages, and
applications of the process. [9]
b)  Write short notes on: [8]

) ColdMeta Transfer Joining
i)  Welding automation in aerospace

PT.O.



Q) 8
b)

Q6) a)

b)

Q7) 8

b)

Q3) 8

b)

Describe varioustypes of joints used in welding with sketch in short.[9]

Describe in short, the Ultrasonic Testing of weldments. [9]
OR

Write short notes on: [8]

1)  Radio graphs of weldments
i)  Lifeassessment of weldments

Describein short, the liquid penetration test of weldments. [10]

Write short notes on: [8]
1)  Weldthermal cyclesand their effects
i)  Concept of HAZ

What do you understand by weldability? Explain how weldability is
assessed in short. [9]

OR
Explainthefollowing weld defects, their causes and remedies. [9]
i)  Lack of penetration
i)  Porosity
i) Lack of fusion

What are different weldability test? Describe any onein short. [8]

POOD
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T.E. (Production Engineering)/(Sandwich)
WORLD CLASSMANUFACTURING
(2019 Pattern) (Semester - V1) (Elective- 11) (311126(A)-1V)

Time: 2%2Hoursg| [Max. Marks: 70
I nstructions to the candidates:

1) SolveQ.lor Q2 Q.30r Q4,Q50r Q.6 Q.7 or Q.8.

2) Figuresto theright indicates full marks.

3) Neat diagram must be drawn wherever necessary.

4) Assume suitable data, if necessary.

5) Useof logarithmic table, slide rule is electronic pocket calculator is allowed.

Q1) @& Whatismeant by cellular manufacturing? Explainin detail, singlelinkage

clustering algorithm used for cell formation. [9]
b) Explainindetailsthe Opitz classification system. [8]
OR
Q2) @ Sate and explain Group Technology. Its methods of Codification &
Classification of Systems. [9]

b) What are the various types of coding systems widely used? Explain in
brief. [8]

Q3) @ Distinguish between preventive maintenance and breakdown maintenance.

[9]

b) What do you understand by maintenance categories? Explain common

types and explain the basis of their selection. [8]
OR
Q4) @ WhatisQuality Function Deployment? Explainin brief. [9]

b) State & explain the concept of Total Productive Maintenance with the
help of pillars. [8]

PT.O.



Q) 8

b)

Q6) a)

b)

Q7) 8

b)

Q8) g

b)

What is Theory of Constraints? What are the Steps of Theory of
Constraints? [9]

Explain the arrangement of any four of the following components at
workplace. [9]

1)  Visua Displays

ii)  Control Panels

i) Hand Controls

IvV)  Multifunction Hand controls

V)  Mirror hand arrangements
OR

What is throughput accounting in Theory of Constraints? What are the
limitations of throughput accounting? How do you cal cul ate throughput
In accounting? [9]

What is Drum-Buffer-Rope Approach? Explainit in detail. [9]

Discuss the globalization and emerging issues associated with Industry
4.0. How does the integration of advanced technologies impact global

trade, labor markets and economic devel opment? [9]

What do you mean by Lean Logistics? What is the benefit of lean

processes in the logistics operation? [9]
OR

Discusstheimpact of reducing non-value-added activitiesin healthcare
processes on patient satisfaction and healthcare costs. [9]

Evaluate the challenges and security concerns related to the adoption of
Cyber-Physical Systemsand I10T in Industry 4.0. How can organizations
mitigatetheserisksand ensuretherdiability and safety of their operations?

[9]

0]616]0,
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[6583]-231
T.E. (Production Engineering) (Sandwich)
MANUFACTURING TECHNOLOGY (SELFSTUDY)
(2019Pattern) (Semester-V) (311122-A)

Time : 22Hours] [Max. Marks : 70
Instructions to the candidates:

1) Solve Q.1 or Q.2, Q.3 or Q.4, Q.5 or Q.6, Q.7 or Q.8.

2) Figures to the right indicate full marks

3) Neat diagram must be drawn wherever necessary

4) Assume Suitable data if necessary

5) Use of Logarithmic Table Slide rule is Electronic pocket calculator is allowed

Q1) a) How do you prioritize maintenance tasks within a facility, considering
both preventive and corrective measures? [8]

b) Whatrole does technology play in modern maintenance management and
how has it changed the way maintenance is performed? [9]

OR

Q2) a) Can you discuss a situation where you had to balance the trade-offs
between preventive maintenance costs and potential downtime risks?[8]

b) What are the key challenges in implementing a succesful predictive
maintenance program, and how can they be overcome? [9]

03) a) Explain with examples Deming’s PDCA Cycle and PDSA Cycle.  [8]
b)  Write Short Notes (Any two) [9]
) 58S

i)  Concurrent Engineering

i) JIT
OR
Q4) a) Describe House of Quality with suitable example [10]
b) Explain in brief Quality Circle Structure [7]

PT.O.



05) a)

b)

06) a)

b)

Q7) a)

b)

08) a)

b)

Explain the steps involved in Material Requirement Planning. also brief
on types of data considerd by material requirement planning [10]

Write Short Notes (Any Two ) [8]
1)  Computer Aided process planning
1)  Scheduling and Dispatching
i) Money Market
OR

Explain the requirements of 4 M’s while selecting for welding operation
[10]

Enlist types of charts and forms used in production planning and explain
any two charts with neat sketch. [8]

Explain the objectives of cost estimation What are the different factors
considered for cost optimization of Smartphone? [9]
Write short notes [9]
1)  Provision for scrap
i)  Estimation of Volume
i) Need of Depreciation

OR

Discuss the role of historical data and benchmarks in developing accurate
cost estimates for mechanical projects? [9]
Enlist the types of Depreciation and Explain Declining Balance
Depreciation and Units of production Depreciation. [9]
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[6583]-232
T.E. (MechatronicsEngineering)
INDUSTRIAL AUTOMATION
(2019 Pattern) (Semester-V1) (317547)

Time: 2%2Hours) [Max. Marks: 70
I nstructions to the candidates:

1
2)
3)
4)
5

Ql) a
b)

Q2) &)

b)

Q3) g
b)

Q4) &)

b)

Answer Q.No. 1 or Q.No.2, Q.No. 3 or Q.No. 4, Q.No. 5 or Q.No. 6, Q.No.7 or
Q.No. 8.

Neat diagrams must be drawn wherever necessary.

Use of drawing instruments, electronic pocket calculators are allowed.
Figure to the right indicates full marks.

Assume suitable data if necessary.

Draw aladder diagram for MUL, DIV and SQR math operations.  [9]

Draw aladder diagram for following comparison operations: [8]
)  Lessthan
i)  Greater than

OR
Draw aladder diagram for following comparison operations: [9]
) Equd
i)  Notequa to
i)  Greater than or equal to
Explain the PLC basic comparison functions [8]
Explain the SKIP function and its application. [9]

Explainanalog signal processing for analog input signal with example.

[8]

OR
Explain analog output application for Analog In/Analog or BCD out with
neat sketch. [9]
Explain multi-bit data processing with suitable diagram. [8]

PT.O.



Q5) 8
b)

Q6) a)
b)

Q7) 8
b)

Q3) a)

b)
c)

Explainworking of HMI with suitable example. [6]

State the need of HMI with its advantages. [6]

State the need of drives and explain variable frequency drive (VFD) in

detail. [6]
OR

Compare PLC and SCADA on any six points. [6]

Explain Selection criterion for drives and also enlist various methods of
speed control for PLC. [6]
Draw ablock diagram for motion control and stateitsdifferent elements.
[6]
Explain SCADA system with its benefits. [6]
Explain Internet based SCADA system and also list down its advantages.
[6]
State the applications of SCADA and explain any one application related
to our day today life. [6]
OR
State different SCADA packages and compare among each other’s.
[6]
Differentiate between PLCsand RTUs. [6]
Write ashort note on: Master Terminal Units (M TU). [6]

£ & 7
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[6583]-233
T.E. (MechatronicsEngineering)
ELECTRO-MECHANICAL SYSTEMS
(2019 Pattern) (Semester - V1) (317548)

Time: 2%2Hours) [Max. Marks: 70
I nstructions to the candidates:

1
2)
3)
4)
5
Ql) a

b)

Q2) &)
b)

Q3) 3
b)

Q4) &)

b)

Answer Q.1or Q.2, Q.30r Q.4, Q.50r Q.6, and Q.7 or Q.8.

Figuresto the right indicate full marks.

Assume suitable data wherever necessary.

Use of non programmable calculator & drawing instrumentsis allowed.
Neat diagrams must be drawn wherever necessary.

Define and classify Accumulators. Explain any onetype of Accumul ator

indetail. [9]
Draw the construction and explain the function of following flow control
components: [9]

)  Shuttlevave
i)  Pressurereducing valve
i)  Sequencevalve

OR
Explain with aneat sketch the types of Pressure Intensifiers. [9]
Differentiate between Meter in and Meter out circuits with schematic
diagrams. [9]
Sketch and explain the general layout of Pneumatic Systems. [9]
Explain the types of compressors used in pneumatic systems. [8]
OR
Writeashort noteon “ Lubricators, Mufflersand Dryers’ for apneumatic
system. [9]

Describe the advantages and applications of pneumatic system. [8]

PT.O.



Q5) &)

b)

Q6) a)

b)

Q7) &
b)

Q3) a)
b)

Explain the considerations to be taken into account while designing a

pneumatic circuit. [9]
Draw the Circuit for the speed Control of a Pneumatic motor and
explainit. [9]
OR
Draw the Pneumatic Circuit for operating SingleActing Cylinder using
3/2 DCV and explainit. [9]
Draw the Circuit for operating Single Acting and DoubleActing Cylinder
In Sequence and explainiit. [9]
Explain the selection criterion of PLC in detail. [9]
What isladder logic diagram in PLC? Explain itsfunctions. [8]
OR
Explain Electro-pneumatic systemswith examples. [9]
Write short note on [8]
i)  Electrical control solenoid valves
i) Relays
DA Bk
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[6583]-234
T.E. (Mechatronics Engineering)
FINITE ELEMENT ANALYSIS
(2019 Pattern) (Semester-VI) (317549)

Time : 2%: Hours] [Max. Marks : 70
Instructions to the candidates:

D
2)
3)
4

01) a)

b)

02) a)
b)

c)

Answer Q.1 or Q.2, Q.3 or Q.4, Q.5 or 06, Q.7 or Q8.
Neat diagrams must be drawn wherever necessary.
Figures to the right indicate full marks.

Assume suitable data, if necessary.

What do you mean by CST element? Derive the equation for stiffness
matrix and load vector for CST. [8]

Determine the shape functions for the Constant Strain Triangle (CST)

using polynomial functions. [7]

Discuss Pascal’s triangle with convergence conditions. [3]
OR

How to verify and validate results in FEA post-processing? [6]

Calculate displacements in a triangular plate, fixed along one edge and
subjected to concentrated load at its free end. [6]

Assume E = 70,000 MPa, t = 10mm and v = 0.3.

100N " v
ny 2 i _“'3 T wiz,

SN 7

4 kX, of L
S 30 mm » 3
4 | ,

1 ey,

Derive the strain displacement matrix and stiffness matrix for LSR (Linear
Strain Rectangle) element [6]

PTO.



03) a)

b)

04) a)

b)

05) a)

b)

Explain the terms isoparametric, subparametric and superparametric
elements. [6]

Using Lagrangian polynomials, find the shape function for two, three
and four noded elements in the natural coordinate system. [6]

Explain the modeling techniques: sub structuring and sub modeling. [5]
OR

The 1so parametric shape functions for CST elements as shown in fig.
are given as N =C, N =n and N,=1- C - . Evaluate the shape functions
of interior point P. If temperature of node 1, 2 and 3 are 25° 30°, 50°
respectively, evaluate the temperature at the interior point P. [6]

A 33,1

H22) o 2(5,3)

Describe the concept of Uniqueness of Mapping. Derive the equation
for assembling a stiffness matrix for isoparametric elements. [6]

Derive the elements of the Jacobian Matrix of transformation in three
noded triangular elements (CST). [5]

Explain essential and natural boundary conditions and solving for
temperature distribution. [6]

Explain steps involved in the processing to solve for 1D heat transfer
problem using Finite Element Problem. [6]

Define heat transfer. Define conduction, natural convection, forced
convection and radiation. [6]

OR
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06) 2)
b)

Q7) a)
b)

08) a)

b)

Write the finite element formulation for the composite wall. [6]
Define Fin. Explain with appropriate governing equations. [6]
Calculate nodal temperature of four elements. [6]
Use A=1m? L= 1m, k=10 W/m/°C

Q,
T, T, T, 1'/ T,
200 °C . ——— e X
/0 ] /0 z/ ® 3 4/.
3:0 o

0, 0,=500W

Enlist and explain different types of Dynamic Analysis. [5]

For the stepped bar shown in fig., determine the first two natural
frequencies in terms of rad/s for undamped free vibration. Let
Al1=A3=5cm?, A>=10cm?, E = 210 GPa and density = 7860kg/m*. Use
consistent mass matrices for each element. [6]

im 1.5m 1m

Write the governing equation of motion for dynamic analysis. Explain
damped and Undamped free vibration. [6]

OR

Write down Consistent and Lumped mass matrices for following elements.
[9]

1)  BarElement

i)  Plane Stress Element

i) Triangular Element

Explain importance of eigenvalues and eigenvectors. (4]

Diftferentiate between Lumped mass system and Consistent mass system.

4]
oioefeciel
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[6583]-235
T.E. (MechatronicsEngg.)

EMBEDDED SYSTEM DESIGN
(2019 Pattern) (Semester - VI) (317550)

Time: 2%2Hoursg| [Max. Marks: 70
I nstructions to the candidates:

1)
2)
3
4)
5)

Ql) g

b)

Q2) &
b)

Q3) 8
b)

Q4) 8
b)

Solve Q.1 or Q.2, Q.30r Q.4,Q.50r Q.6, Q.7 or Q.8.
Neat diagrams must be drawn wherever necessary.
Figuresto the right indicates full marks.

Use of calculator is allowed.

Assume suitable data if necessary.

Write a program in embedded C to generate a square wave of 1Hz to

blink LED for PIC 18FXX. [6]
Explain the compare mode of operation of PIC18XX in detail with a
proper neat diagram. [6]
DesignaDC Motor control using PWM of CCP modein PIC18FXX.[6]
OR
Explain the concept of CCP modes of PIC18458. [9]
Draw an interfacing diagram and write an algorithm for DC Motor speed
control using PIC18XXX. [9]
Explain Interrupt Structrue of PIC 18FXXX. [9]
Explain external hardwareinterruptsin PIC18FXX. [9]
Explainin detail the stepsin executing an interrupt for PIC18FXX. [8]
OR
Write a short note on sources of interrupts in PIC18FXX. [5]
Explain PORTB Change on interrupt of PIC18FXX. [9]

Explain External Interrupt INTO and itsprograming in PIC18FXX. [8]

PT.O.



Q) 8

b)

Q6) &)

b)

Q7) 8
b)

Q8) 8

b)

Design a PIC 18 based data acquisition system for Temperature
Measurement using LM 35. [9]

Draw and Explaininterfacing of ADC for analog input 0 to 5v with PIC.[5]

Draw a neat interfacing diagram of a 16x2 LCD with PIC18FXX to
display “SPPU” on the first line and “UNIVERSITY” on the second
line, and write an embedded C Program. [7]

OR

Draw and explain the interfacing of LCD to port D and port E of
PIC18FX X microcontroller. [9]

Draw and explain an interfacing of Temperature sensors to PIC using
Serial ADC. [5]

Design a PIC18 based data Acquisition system for Temperature
measurement using LM35. Write the corresponding embedded C

program to display the temperature on the LCD. [7]
Explain RS-232 and RS-485 communication protocol in detail. [8]
Draw and explain MSSP structure of PIC18FXX. [9]
OR
Explain the SPI mode of M SSP structure used for serial communication
with aproper neat diagramm. [10]
Explainin detal MODBUSwithitstypesand physical media. [7]
POO®®
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[6583]-236
T.E. (MechatronicsEngineering)
ARTIFICIAL INTELLIGENCE & MACHINE LEARNING
(2019 Pattern) (Semester - VI) (317551)

Time: 2%2Hours) [Max. Marks: 70
I nstructions to the candidates:

1) Answer Q1 or Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8.

2) Neat diagrams must be drawn wherever necessary.

3) Figuresto theright indicate full marks

4) Assume Suitable data if necessary.

Q1) @ ExplainLogisticregressioninmachinelearning. [9]
b) Explain K-Nearest Neighbor algorithm. [8]
OR
Q2) @ Caculatethegini index of below data and construct adecision tree. [9]
Weekend | Weather Parents Money Decision
w1l Sunny Yes Rich Cinema
w2 Sunny No Rich Tennis
W3 Windy Yes Rich Cinema
w4 Rainy Yes Poor Cinema
W5 Rainy No Rich Stay In
W6 Rainy Yes Poor Cinema
W7 Windy No Poor Cinema
w8 Windy No Rich Shopping
W9 Windy Yes Rich Cinema
W10 Sunny No Rich Tennis

b) Explain application of Classification & regression in Mechanical
Engineering. [8]

PT.O.



Q3) g

b)

Q4) &)
b)

Q5) 8
b)

Q6) a)
b)

Q7) 8
b)

Q3) a)

b)

What is training data? What is labeled data? What is unlabeled data?
What are key stepsinvolved in devel oping training data? [9]
Explain Cohen’sKappa, F Score, ROC Curve. & Problemson calculating
parameters required for model evaluation such as True positive, True

negative, False positive, Fal se negative. [9]
OR
How should you split up adataset into test and training sets? [6]
Explain hyper parameter tuning for smpledecision tree. [6]
Explain with neat sketch K-fold cross-validation mode. [6]
State key features of reinforcement learning. [9]
Explain Markov Decision Process. [6]
Explain Q-Learning. [6]
OR
How does Reinforcement Learning Work? [6]
What isdeep learning? [6]
ExplainArtificial Neural Network (ANN). [9]

What opportunitiesand challengesarisefrom human-machineinteraction? 6]
Make a list of maintenance and explain in brief. Discuss the scope of

AIML. [6]
Explain scope of ML for Materials Science. [6]
OR
Explain anintelligent approach for classification of Nuts, Bolts, Washers
and Locating Pins? [6]
Explain fault diagnosis (of any suitable machine element) using ML. [6]
Explain Image based part classification. [6]
X X X
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[6583]-237
T.E. (M echatronicsEngineering)
MACHINE DESI GN
(2019 Pattern) (Semester - V) (317541)

Time: 2%2Hours) [Max. Marks: 70
I nstructions to the candidates:

1)
2)
3)
4)
5

Answer Q.No.1 or Q.No.2, Q.No.3 or Q.No.4, Q.No.5 or Q.No.6, Q.No.7 or Q.No.8.
Figuresto the right indicate full marks.

Assume suitable data wherever necessary.

Use of non programmable calculator & drawing instrumentsis allowed.

Neat diagrams must be drawn wherever necessary.

Q1) @ Writetheadvantages, disadvantagesand applications of Power Screws.[6]

b) A machine vice has single-start, square threads with 22 mm nomina

Q2) &)

diameter and 5 mm pitch. The outer and inner diameters of the friction
collar are 55 and 45 mm respectively. The coefficients of friction for
thread and collar are 0.15 and 0.17 respectively. The machinist can
comfortably exert aforce of 125 N on the handle at amean radius of 150
mm. Assuming uniform wear for the collar, calculate (i) the clamping
force developed between the jaws; and (ii) the overall efficiency of the
clamp. [12]

OR

Derive the formula for torque required to lower the load by a square
threaded power screw. [6]

PT.O.



b)

Q3) a

b)

Q4) &)
b)

Thelead screw of alathe has single-start |SO metric trapezoidal threads
of 52 mm nominal diameter and 8 mm pitch. The screw is required to
exert an axial force of 2 kN in order to drive the tool carriage during
turning operation. Thethrust iscarried onacollar of 100 mm outer diameter
and 60 mm inner diameter. The values of coefficient of friction at the
screw threads and the collar are 0.15 and 0.12 respectively. The lead
screw rotates at 30 rpm. Calculate (i) the power required to drive the lead
screw; and (i) the efficiency of the screw. [12]

Explaintheterms: [8]
)  FatigueFailure

i)  Endurancelimit

i) SN Curve

Iv)  Notch Sensitivity

A rod of alinkage mechanism made of steel 40Crl (Sut = 550 N/mm?) is
subjected to a completely reversed axial load of 100 kN. The rod is
machined on alathe and the expected reliability is95%. Thereisno stress
concentration. Determine the diameter of the rod using afactor of safety
of 2 for aninfinite life condition. Take surface finish factor as 0.78, size
factor as 0.85 and reliability factor as 0.868. [10]

OR
Explainthe Soderberg and Goodman'sdiagram for fluctuating stresses.[ 6]

A machine component is subjected to fluctuating stress that varies from
40 to 100 N/mm?, The corrected endurance limit stress for the machine
component is270 N/mm?. The ultimate tensile strength and yield strength
of the material are 600 and 450 N/mm? respectively. Find the factor of
safety using (i) Gerber theory (ii) Soderberg line(iii) Goodman lineAlso,
find the factor of safety against static failure. [12]

[6583]-237 2



Q5) 8

b)

Q6) a)
b)

Define threaded joint. What do you understand by the single start and
double start threads? [7]

A stedl plate subjected to aforce of 5 kN and fixed to achannel by means
of three identical bolts is Shown in Fig. The bolts are made from plain
carbon steel 45C8 (Syt = 380 N/mm?) and the factor of safety is 3.
Calculate the size of bolts. [10]

¢
x
2

et

—

)

OR
Define Welded Joints with its advantages and disadvantages. [7]

A bracket iswelded to the vertical plate by means of two fillet welds as
shown in Fig. Determine the size of the welds, if the permissible shear
stressislimited to 70 N/mm?. [10]
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Q7) &
b)

Q8) a
b)

Define Spring and write the functions and applications of springs.  [5]

A helical compression spring, made of circular wire, is subjected to an
axial force, which variesfrom 2.5 kN to 3.5 kN. Over thisrange of force,
the deflection of the spring should be approximately 5 mm. The spring
index can be taken as 5. The spring has square and ground ends. The
spring ismade of patented and cold-drawn steel wirewith ultimatetensile
strength of 1050 N/mm? and modulus of rigidity of 81370 N/mm?. The
permissible shear stressfor the spring wire should be taken as 50% of the
ultimatetenslestrength. Cdculate: (i) wirediameter; (i) mean coil diameter;
(iii) number of active cails; (iv) total number of cails; (v) solid length of

the spring; (vi) freelength of the spring. [12]
OR
Write a short note on Surge in spring. [9]

Anautomotive single plate clutch consists of two pairsof friction surfaces,
one between thefriction lining and the pressure plate and the other between
thefriction lining and the flywheel asshownin Fig. Eight identical helical
compression springs, arranged in parallel, providetherequired axial thrust
on the friction surface. The total spring force exerted by all springs is
2400 N and the corresponding deflection of each spring is approximately
15 mm. The spring index can be taken as 8. The springs are made of
patented and cold-drawn steel wirewith ultimate tensile strength of 1390
N/mm? and modulus of rigidity of 81370 N/mm?. The permissible shear
stress for the spring wire can be taken as 30% of the ultimate tensile
strength. Design the springsand calculate: (i) wire diameter; (ii) mean coil
diameter; (iii) number of active coils; (iv) total number of coils; (v) solid

length; (vi) freelength. [12]
%A y Pressure plate
Flywhee =z
Y"-‘\:" . I—H% "
qution A :;5'% Sprin
lining ? § pring
Yy ‘h
l == Qutput
=T _"_‘_'1 shaft
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[6583]-238
T.E. (MechatronicsEngineering)
MANUFACTURING PROCESSES
(2019 Pattern) (Semester - V) (317542)

Time: 2%2Hours) [Max. Marks: 70
I nstructions to the candidates:

1)
2)
3)
4)
5)

Ql) 3
b)

Q2) g

b)

Q3) g

b)

Q4) g

b)

Answer Q1 or Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8.

Neat diagram must be drawn wherever necessary.

Use of drawing instruments, electronic pocket calculators are allowed.
Figure to the right indicates full marks.

Assume suitable data if necessary.

DefineMachining & differentiate between orthogona & obliquecutting.[8]
Describethetool geometry of single point cutting tool with neat sketch.[9]

OR
Classify the Milling Machine. Compare Shaping and plaining Machine.[8]
What are the varioustype of chips? Explain with neat sketch. [9]
Short note on: [8]

)  Soldering method
i)  Brazing method

Draw neat sketch of Oxy Acetylene gas welding and explain important
pointsregarding oxy Acetylenewelding. [9]

OR
Write short note on: [8]
)  Forgewelding
i)  Ultrasonicwelding
What are the type of brazed joint? Compare Soldering and Brazing

processes. [9]

PT.O.



Q5) @ Explainwith neat sketch Electrical Discharge Machining (EDM). [6]

b) Classify the unconventional machining processes. [6]
c) Explainwith neat sketchlaser beam machining. [6]
OR
Q6) @ Explainwith neat sketch Electron Beam Machining (EBM). [6]
b) Write short note on Fundamental of Rapid prototyping. [6]
c) Write short notes on Stereo lithography. [6]
Q7) @ Explainsilicon processing with neat sketch. (circuit). [6]

b) Explain photolithography and layer processes used in IC fabrication. [6]

c) Statethe procedure for PCB fabrication. [6]
OR
Q8) @ ExplainIC packaging. [6]
b) Explain PCB assembly with neat sketch. [6]
c) What do you mean by PCB structure. What are the types and materials
required? [6]
X X X
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T.E. (MechatronicsEngineering)
CONTROL SYSTEM
(2019 Pattern) (Semester - V) (317543)

Time: 2%2Hourg| [Max. Marks: 70
I nstructions to the candidates:
1) Solve Q.No.1lor Q.No.2, Q.No.3 or Q.No.4, Q.No.5 or Q.No.6, Q.No.7 or Q.No.8.
2) Neat diagrams must be drawn wherever necessary.
3) Use of electronic pocket calculatorsis allowed.
4) Assume suitable data if necessary.

Q1) & Explain the various steps while sketching Root Locus also state the

advantages of Root Locus. [8]
b)  Sketch the Root Locus of system with open loop transfer function G(S)
H(S) = K(S + 4S + 13)/S(S+4). [9]
OR
Q2) @ Investigatethestability. [8]

Q(S) =S+ 3S* + 252+ 6S + 4 =0

b) Explainindetail Routh Harwite stability Criteriawith onesuitable example.
[9]

Q3) @ Sketch the Polar Plot of system [8]

) G(S)H(S) = 50/(S+1)(St+2)(St5)

i)  G(SH(S) = 1-25/5(5(1+29))
b) Explainthecorrelation between frequency and time domain specifications.
[9]
OR

Q4) @ Derivethe expression for Resonant Frequency and Resonant Peak. [8]
b)  Sketch the Nyquist Plot of system with open loop Transfer Function.[9]

G(S) H(S) =50/(S+1)(S+2)(St5) and comment on stability.

PT.O.



Q5) 8
b)

Q6) a)

b)

Q7) 8

b)

Qg) &)

b)

Write a short note on Asymptotic Bode Plot. [8]

Draw the Bode Plot of System with open loop Transfer Function

G(S) = 10/S(St2)(St5)

Also determine Gain Crossover Frequency, Phase Crossover Frequency,

Gain Margin and Phase Margin and comment on stability. [10]
OR

Draw the Bode plot of system with open loop Transfer Function
G(S) = 100/(St+1) (St2) (St5)

Also determine Gain Crossover Frequency, Phase Crossover Fregquency,
Gain Margin and Phase Margin and comment on stability. [10]

What is Bode Plot? State the application of Bode plot, Explain the
procedure to sketch actual Bode plot. [8]

Explain in details Step and Ramp Response of Control action and
controller modes. [9]

Explainindetails

i)  ON-OFF controller

i)  PID Controller [9]
OR

Determine PPI,PID controller tuning Parameter using Z-N open loop
step response method if the experiment has resulted transfer function

G(S) = 1.5e%9/1+9S. [9]

Explain Ziegler and Nichols closed loop step response method of PID

tuning. [9]
O TR O SR O
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[6583]-240
T.E. (Mechatronics Engineering)
DIGITAL SIGNAL PROCESSING
(2019 Pattern) (Semester - V) (317544)

Time : 2% Hours]| [Max. Marks : 70
Instructions to the candidates:

D
2)

3)

4
01) a)
b)
c)

Q2) a)

b)
03) a)

b)

04) a)

b)

Answer QI or Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8.
Neat diagrams must be drawn wherever necessary.
Figures to the right indicate full marks.

Assume suitable data if necessary.

Explain any three properties of DTFTs. [6]
Find the DTFT of the sequence, x(n) = {1, 1, —1, 0}. [8]
Obtain DTFT of rectangular pulse x(n) =A; 0 <n <L - 1=0. [4]
OR
Find the impulse response of following difference equation using DTFT
1 1
y(n)+(zjy(n -1 +(§jy(n —2)=x(n)-x(n-1), [10]
Write symmetry, convolution, frequency shifting & time shifting property
of DTFT. [8]
Define DFT & state & explain properties of DFT. [6]
Find linear & circular convolution of following sequences. [8]

x (n)=1{4,-2,2,1}
x, (n) =11, 2, 3}

Find N = 5 point DFT for x(n) = {1, 0, 1, 0, 1}. (4]
OR

State & prove circular time shift & circular frequency shift property of

Fourier transform. (4]

Explain relationship between DTFT & DFT. [4]

A 8 point sequence x(n) is given by x(n) = {1, 2, 3,2, 1, 5, 2, 1}. Find

DFT using DIF-FFT. [10]

PTO.



05) a)
b)

06) a)
b)

Q7) a)
b)

08) a)

b)

Explain in brief the digital filters. [4]
Design a digital low pass Butterworth filter using bilinear transformation
for the Fc = 1KHz, Fs = 8KHz, Ap = 2dB, As = 15dB. [8]
Comparison between butterworth & chebyshev filter. [6]
OR
Compare analog & digital filters. (4]
Explain the designing steps to design a digital Butterworth filter. [6]
Using bilinear transformation method find H(z) for H(s) = 1 ,
(82 +7S+ 15)
for T =1 sec. [8]
Explain Gibbs phenomenon. [6]
Draw basic structure of direct form of FIR system. [10]
OR
Design a low pass FIR filler with cut-off frequency W_= 0.8n radl sample,
using Hamming window for N = 7, with magnitude. [10]
Discuss interference cancellation in ECG using DSP. [6]
VOV
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T.E. (MechatronicsEngineering)
MICROCONTROLLER
(2019 Pattern) (Semester - V) (317545)

Time: 2%2Hoursg| [Max. Marks: 70
I nstructions to the candidates:

1)
2)
3)
4)
5)

Ql) g
b)

c)

Q2) &
b)

Q3) g

b)

Q4) 8
b)

Solve Q.1or Q.2,Q.30r Q4,Q50r Q.6,Q.70r Q.8.
Neat diagrams must be drawn wherever necessary.
Figuresto the right indicate full marks.

Use of Calculator is allowed.

Assume suitable data if necessary.

Explain varioustimer modesfor 8051. [6]
Explain with the help of diagrams the structure of TCON and TMOD
Register. [6]
Write an Embedded ¢ program for 8051 to count OOH to FFH on port
P2. [6]
OR
Explain the modes of operation of the timer/counter 8051. [6]
Write adetailed note on Time delay programming in C. [6]

Describe the value to be loaded in TH, TL and TMOD on register for
delay calculations of 1 msec using timer 1. (Assuming oscillatory
frequency 10MH2Z). [6]

Write adetailed note on the interrupt structure and priorities of the 8051

microcontroller. [9]

Draw an interfacing diagram of ADC 0809 with 8051. [9]

Write an Assembly program to switch “ON” OR “OFF” A LED

connected on P 1.3 when external interrupt INTO is activated. [8]
OR

Write anote on Programming of External hardwareinterruptsin C. [5]
Explain different types of SFR’s associated with Interrupt. [9]

Write an 8051 C program to switch “ON” OR “OFF’ A LED connected
on P 1 .3. Complement the LED whenever the switch is connected on P
3.2 is pressed. [8]

PT.O.



Q5) 8
b)

Q6) a)
b)

Q7) 8

b)

Q8) a)

b)

Write anote on serial communication in 8051. [9]

Write short notes on : SCON Register of 8051. [5]

Explaininterfacing diagram for measurement of apparent power withthe

help of 8051. [7]
OR

Discussthemodesof operation of theserid port of the8051 microcontroller.[5]

Describe the SBUF - SFR in 8051. Explain seria port in full duplex
mode. [9]

Explaininterfacing diagram for measurement of Voltage and current with
the help of 8051. [7]

Draw and explain the interfacing diagram of Stepper Motor with 8051
microcontroller. Write an assembly language program to rotate stepper

motorsin clockwise direction with full step sequence. [10]
Draw and explain temperature measurement using 8051. [7]
OR

Draw and explain the interfacing diagram of LED with 8051
microcontroller. Write a program to ON and OFF the led with adelay of

1 ms. Consider PORT 3 as the output port. [10]

Draw and explain the interfacing diagram of Single key with 8051

microcontroller. [7]
T 13 13
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[6583]-242
T.E. (Roboticsand Automation)

ROBOT PROGRAMMING
(2019 Pattern) (Semester-V1) (311508A)

Time: 2%2Hours) [Max. Marks: 70
I nstructions to the candidates:

1) Answer Ql,or2 Q3o0r4, Q5o0r 6, Q.7 0r 8.

2) Neat diagrams must be drawn wherver necessary.

3) Figureto theright indicates full marks.

4) Use of Calculator is allowed.

5) Assume Suitable data if necessary.

Q1) @ Explain the following instructions with relevant examples in VAL |l
programming language. [10]
) FLIST
i) DPART
i)  10GET
iv) WVSET
v) ABORT
b) WriteaVALII language codefor weldment of thefollowing path:  [8]

Details of trgjectory path: Y1 is Home position, Y 1-Y 2 is straight path,
Y 2-Y 3 triangular weave, Y4-Y5-Y6 circular arc, Y6-Y 7 isstraight path,
andY7-Y8-Y9circular arc.

OR

PT.O.



Q2) &)
b)

Q3) g

b)

Q4) &)

b)

Q5) 8

b)

Write a short note on production rate cal culations using robot. [9]
Explain the following codes and comment on output after execution of
codesin VAL Il programming language. [9]
) APPRO P150 i)  WSET 1= 15, 27, 37
MOVE P1 MOVE X1
CLOSEI WSTART 1
DEPART 150 CIRCLE X1, X2, X3
OPENI DEPART 150
END
Explainthefollowinginstructionsin detail: [9]

i) SetDodo 15, 1;

i)  MoveAbsJ p50, v50, z30, tool 2;

i)  Movel offs(p2, O, 0, 10), v100, z50, tooll,;

Iv) VAR numlength;

v) Movel pl10, v1000, z50, too10/WObj:=wobj1,;

Write ashort note on pick and place commands in RAPID language.
[9]

OR

Write a RAPID language code and flowchart to calculate the volume of

Sphere. [9]

Explain the programme structure of RAPID language. State the general

rulesto write programsin RAPID language. [9]

Writeashort note on Variable declarationin AML programming language.
[9]

Explainthefollowing instructionsin detail inAML language: [8]

)  MOVE (<JX, JY>, <95, 1.4>),

i) DEFIO(21,0,1,1,1);

i) READ (0, DATA2)

iv) DISPLAY (‘Hello’, EOL);

OR
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Q6) a)
b)

Q7) 8

b)

Q8) a

b)

Write a short note on sensor commands in AML language. [9]

Explain the following instructions with relevant examples in AML
language: [8]
) ERASE

i) ENDMONITOR

i)  ACCEL

iv) QGOAL

What are the key features of Robot Studio online software, and how are

they utilized in different stages of robot programming? [9]

What challenges arise in scenarios involving multiple robots and

machine interference, and how are they typically addressed? [8]
OR

How isjogging performed in virtual robotics, and what are the primary

components involved? [9]

Write a short note on Robot cycle time analysis. [8]

£ & 8
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[6583]-243
T.E. (Roboticsand Automation)
ARTIFICIAL INTELLIGENCE FORROBOTICS
(2019 Pattern) (Semester - V1) (311509-A)

Time: 2%2Hours) [Max. Marks: 70
I nstructions to the candidates:

1
2)
3)
4)
5

Ql) &

b)

Q2) a)

b)

Q3) 8

Answer Q.1or Q.2, Q.30or Q.4,Q.50r Q.6 and Q.7 or Q.8.
Neat diagrams must be drawn wherever necessary.
Figuresto the right indicate full marks.

Use of Calculator is allowed.

Assume Suitable data if necessary.

Using Greedy search a gorithm, determine the minimum number of coins
required from a set of coins having values {1, 7, 10, 15} to change for
28. If the solution obtained is not the global best, which other search
algorithm would you recommend to obtain the global best solution? [9]
Explain the steps of ant colony optimization algorithm. Also state its
applications. [8]
OR
Determinetheinitia temperatureif smulated annealing agorithmisusedto
minimizethefunction z=2.x .x,+6x, suchthat 1<x <4and3<x,<7.[10]
What is the basic concept of Tabu search? Explain its algorithm. [7]

For the image and template shown in Figure, determine the performance
index for trandation (2, 1) using template matching technique. [10]

Template n0 y Image n
2 7 3 7 3 8
2 7 4 3 4 4
5 6 X| 5 2 9 3 5
4 7 1 7 6
8 8 1 7 6
5 1 6 6 6
m

PT.O.



b)

Q4) a

b)

Q5) 8
b)

Q6) a)

b)

Determine the gradient of intensity of a pixel having intensity 8 in the

Image given below. Use Sobel operator. [7]
6 | 9| 3

4 | 8| 6

1 10| 5

OR

Using run length encoding determine the compression ratio for the
followingimage. [9]
1 (2 0] 0O 1] 1

1 (11 0f 0| O

O(0| Of 0| 0| O

1111 1 1] 1

11121 1 1] 0

O(0| Of 0O 0| O

For the image shown below, determine the moment of inertia about y
axis. [8]

o|lkr|o|r|kr
N E=1l=]k=)

RlR|R|R|R

o|lo|o|r|o
=l =

Explain bubble sort algorithm and its applications in robotics. [10]

Explain with suitable example the application of real coded genetic
algorithm for AGV route optimization. [8]

OR

A perceptron having weights corresponding to the three inputs have the
following values: wl=2.6; w2 =-0.56; and w3 =-1.3. Theactivation of
the unit isgiven by the step-function: [8]
¢o(v) 1if v> 0 otherwise O

Calculate the output value y of the given perceptron for each of the

following input patterns: [10]
Pattern P1 P2 P3 P4

X1 1 0 1 1

X2 1 1 1 0

X3 0 1 1 1
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Q7) &

b)

Q3) a)

b)

UseA* agorithm to determine the shortest path for an automated guided
vehicle while moving from work station at (4,6) to workstation at (1, 1)
shown in Fig. below. The obstacles are in the form of tool storage racks
at locations (2, 5), (1, 3) and (4,4). [9]

(1,1 (2,1) (3.1 4,1

(1,2 (2,2 (3.2 4,2

(1,3 (2,3 (3,3 4,3

(1,4) (2,4) (34) 4.4

1,5 (2,5) (3,5 (4,5)

(1,6) (2,6) (3,6) (4,6)

Write note on: Flexible manufacturing system. [9]
OR

For a scheduling task, the table of activities, their representation in the
vertex, and the weights is as shown below. Draw the activity chart and

obtain the critical path using depth first search method. [9]
No Activity'sName | Vertex Weight

1 A 01 13

2 B 1-2 13

3 C 2-3 15

4 D 2-4 13

5 E 35 14

6 F 4-5 16

7 G 56 15

Explain route optimization for ASYRS systems. [9]

DI A
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[6583]-244
T.E. (Robotics & Automation)
FLEXIBLE MANUFACTURING SYSTEMS
(2019 Pattern) (Semester-VI) (311510A)

Time : 2: Hours] [Max. Marks : 70

Instructions to the candidates:

D
2)
3)
4

5

01) a)
b)

02) a)
b)

Solve Q.1 or Q.2, Q.3 or Q.4., Q.5 or Q.6, Q.7 or Q.8.

Neat Diagram must be drawn wherever necessary..

Assume Suitable data if necessary.

Use of Logarithmic Table, Slide rule is Electronic pocket calculator is allowed.

Figures to the right indicates full marks.

Describe various G and M codes used in CNC machines. [8]

Define NC machine and write the advantages of NC machine system

over manual methods. 9]
OR
Write a note on preset and qualified tools. [8]

Prepare part programming of following component. [9]

100 b

¥
Raw workpiece = ¢ 50 X 100 mm
[Rm— {Dotted line) = Raw workpiece '

_. {Continuous line) = Final-part (Finished part) -
All the Dimentions are in mm.,

PTO.



03) a)
b)

04) a)

b)

05) a)
b)

06) 2)
b)

Q7) a)
b)

08) a)
b)

Explain in brief benefits obtained by CIM. [9]
Explain the concept of ERP. [9]
OR

What is a material requirement planning? Explain the various inputs to
the MRP system? 9]

Explain the term Rapid Product Development and Manufacture. [9]

Explain the basic components of a robotic system. [9]
Explain the following terms. [9]
i)  Unit load AS/RS
i) Miniload AS/RS
i) Carousel AS/RS

OR
Explain the importance of automated work-in-process storage systems.[9]

What is computer aided inspection (CAI) and how can we control quality

with the help of CAI? 9]

Explain the term Tool Monitoring and Fault Detection. [8]

Write note on Mass Exchange, Tool Sharing and Tool Migration. Give

suitable example to each. 9]
OR

Describe Tool Preset, Identification and Data Transfer. [8]

What are the different types of tool strategies? Explain Each. [9]

otooleelesle
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[6583]-245
T.E. (Roboticsand Automation)
MICRO ELECTROMECHANICAL SYSTEMS

(2019 Pattern) (Semester - V1) (311511(A) - 1) (Elective- 1)
Time: 2%2Hours) [Max. Marks: 70
I nstructions to the candidates:

1) Answer Qlor Q.2 Q30r Q4, Q50r Q.6 Q.70r Q.8.
2) Neat diagrams must be drawn wherever necessary.

3) Figuresto theright indicate full marks.

4) Assume suitable data if necessary.

Q1) @ Whatistheprincipleof electrostatic sensor? What do el ectrostatic sensors
measure? [9]

b) Discuss key components of magnetic actuators. [8]
OR

Q2) @ Explain significance of thermocouple in MEMS also classify
thermocouples. [9]

b) Explore various applications of micro motors. Elaborate any two
applicationsin detail. [8]

Q3) @ Explain how MEMS based sensors and actuators are contributing to the
development of smart cities? [9]

b) Brief on various applications of flow sensors. [8]
OR

Q4) a Brief working principle of acoustic sensor. What are the advantages and
limitation of acoustic sensor? [9]

b) Describe methods associated with stress analysis of various elementsin
MEMS. [8]

PT.O.



Q5) 8

b)

Q6) a)

b)

Q7) &

b)

Q3) a)
b)

Classify types of polymers. State mechanical and chemical properties of

various polymers. [9]

Explain the concept of optical MEMS. How it is important in

semiconductor industry. [9]
OR

Explain applicability of Liquid crystal polymer and parylene. Also write

advantages and limitations. [9]

Write a short note on SU-8 with its product characteristics. [9]

Why acceleration sensors are essential in semiconductor industry?

Elaborateitssignificance. [6]
Elaborate case study related to acceleration sensor. [6]
Brief on Metal detector. How it is applicable in defense sector? [6]
OR
Explain concept of Gyros. [6]
Write a short note on.: Ultrasonic Distance Ranging Sensors. [6]
Write a case study related to microphone. [6]
DI A
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[6583]-246
T.E. (Robotics & Automation Engineering)
HUMANOID ROBOTS

(2019 Pattern) (Semester-VI) (Elective-1I) (311511(A)-1I)

Time : 2%: Hours] [Max. Marks : 70
Instructions to the candidates:

D
2)

01) a)

b)

02) a)

b)

03) a)

b)

Solve Q.1 or Q.2, Q.3 or Q.4., Q.5 or Q.6, Q.7 or Q.8.
Figures to the right indicates full marks.

Give significance of angular momentum and the inertia tensor in humanoid
robotics. [8]

How can the dynamic equations of motion be derived for a humanoid
robot in 3D analysis? Explain the steps involved in the derivation process.
A humanoid robot has two feel with contact points at (0. 0) and (0.2.0)
in a 2D plane. The robot’s center of mass is located at (0.1 0.1). Calculate
the net torque around the center of mass and determine if the robot is in
balance. [10]

OR

What is the Zero Moment Point (ZMP) in humanoid robotics, and why
1s it important in measuring stability? [8]

What is the significance of 2D analysis in humanoid robotics, and how
does it contribute to understanding robot behaviour? [10]

A humanoid robot has a mass of 10 kg. The inertia lensor of the robot’s
body is given as follows: Ixx =2 kgm”2. lyy =3 kgm”2, 1zz= 1kg*m”"2
Calculate the total moment of inertia for the robot’s body.

How does the field of humanoid robotics contribute to the study and
understanding of neuroscience? [8]

How can foveal vision be implemented in humanoid robots? What is
cognitive human robotics, and how does it integrate cognitive abilities
into robot systems? 9]

OR
PTO.



04) a) Explain foveal vision and it’s important for humanoid robots. [8]
b) How can humanoid robots be used to emulate neuro-mechanisms and
contribute to our understanding of brain function? [9]
05) a) What is multi-fingered grasping, and why is it important in robotics?
Discuss some applications of multi-fingered grasping in robotics.  [8]
b) What is multi-arm object manipulation control? state the advantages of
using multiple robot arms for object manipulation. [9]
OR
06) a) What are the challenges in achieving effective multi-fingered grasping in
robotics? [8]
b) What are the challenges in controlling multiple robot arms for object
manipulation? Explain the significance of cooperation between multiple
humanoids in robotics. [9]
07) Write short note on: [18]
a) Search and rescue humanoid robots
b) Humanoids in sports
c) Concept of Al
OR
08) Write short note on: [18]
a) A.lL in Robotics
b) Service robots
c) Social Robotics

otooloedesde
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[6583]-247
T.E. (Roboticsand Automation)
MODELINGAND SIMULATION

(2019 Pattern) (Semester - V1) (311511(A) - 111) (Elective- I1)
Time: 2%2Hours) [Max. Marks: 70
I nstructions to the candidates:

1) Answer Q.lor Q.2, Q.30or Q4, Q5 or Q6, Q7 or Q8.
2) Neat diagrams must be drawn wherever necessary.
3) Figuresto theright indicate full marks.

Q1) @ Whatisthenature of simulation models? [6]
b) Which aretheinputsof ssmulation model? [6]
c) Whento usesimulations? [9]

OR
Q2) @ Whatisinput modelinginsimulation? [6]
b) Which arethe four phases of input modeling for simulation? [6]
c) WhatisaHistogram? [9]
Q3) @ Whatisrandom variate generation? [6]
b) Which are the factors to be considered in selecting generator? [6]
c) Explaingenerating continuousrandom variateslike Uniform. [9]

OR

Q4) @ Explaingenerating continuousrandom variateslike Exponential . [6]
b) Which aretypes of simulations with regard to output analysis? [6]

c) Explaingenerating continuousrandom variateslike Weibull. [9]

PT.O.



Q5) 8

b)

Q6) a)

b)

Q7) 8

b)

Q3) a)

b)

Discuss “simulation is more widely applied to manufacturing systems
than to any other application ared’. [6]

Describetypesof manufacturing issuestypically addressed by smulation.[6]

Which are the common measures of performance obtained from a
simulation study of amanufacturing system? [6]

OR

Discuss the need for and the quantity of equipment and personnel in
manufacturing system design. [6]

Describe Evaluation of operational procedures in simulation in
manufacturing system design. [6]

What is a Manufacturing System? Which are the basic components of
manufacturing system? [6]

Which features needed in programming most discrete-event simulation

models? [6]
What arethe advantages of using asimulation packagerather than agenera-
purpose programming language? [6]
Describe classification of simulation software. [6]
OR
Which are the features to be considered while selecting simulation
software? [6]
What is SLAM?Which are applications of it? [6]
Describe ARENA simulation software package. [6]
DI Ok
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[6583]-248
T.E. (Roboticsand Automation)
SWARM INTELLIGENCE INROBOTICS

(2019 Pattern) (Semester - VI) (311511(A) - 1V) (Elective- 1)

Time: 2%2Hours) [Max. Marks: 70
I nstructions to the candidates:

1)
2)
3)
4)

Neat diagrams must be drawn wherever necessary.
Figuresto the right indicate full marks.

Use of Calculator is allowed.

Assume suitable data if necessary.

Q1) @ Ant colony optimization is used to solve atravelling salesmen problem

b)

with 5 stations. The distance matrix is given below. Considering starting
station asA, what isthe % probability that an ant will choosethe path 1 to
3?Assumeinitial pheromonedepositionlevel as1. [10]

1 2 3 4 5

1 0 14 16 19 12

2 14 0 15 13 10

3 16 15 0 1 17

4 19 13 1 0 21

S 12 10 17 21 0

Explain applications of ant colony optimization algorithm to solve
combinatorial optimization problems. [7]

OR

PT.O.



Q2) a For the distance matrix shown in Fig. below, what is the pheromone

b)

Q3) a

b)

Q4) @)
b)

Q5) 8

b)

deposition by an ant which moves along path A-C-D-B-E-A? [10]

A B C D E

A 0 10 12 1" 14

B 10 0 13 15 8

C 12 13 0 9 14

D 1" 15 9 0 16

E 14 8 14 16 0
Explain the steps of recursive ant colony algorithm. [7]

Explain Artificial Bee colony algorithm. What are its algorithm specific
parameters? How they are determined? [8]

In aminimization problem, the objectivefunction of Sinitial solutionsare:
20, 26, 18, 32, 41. If there are 20 onlooker bees, how many beeswill be
assigned to each solution? [9]

OR
Explain hybrid artificial bee colony-smulated annealing algorithm.  [8]

What istherole of scout beesinArtificial Beecolony algorithm?How the
number of scout bees are decided? [9]

Theobjectivefunction valuesof 10 different solutionsare asgiven below:

Solution No. 1 21 31 4| 5|6 |7 8|9

Objectivefunctionvalue | 39 | 22| 26| 30 (35|39 (22| 26| 30

For aminimization of objectivefunction value, shuffled frog algorithmis

used. If number of memeplexesarethree, determinethe solutionsin each

memepl ex. [10]

Draw theflowchart and explain Lion agorithm. [8]
OR
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Q6) a)

b)

Q7) 8

b)

Q3) a)

b)

Explain the teacher phase and learner’s phase in Teaching learning based
optimization algorithm. [8]

Explain Fish School algorithm. [10]

Explain the application of particle swarm optimization algorithm to
determinethe shortest path for an automated guided vehiclewhile moving
from work station at (4, 6) to work station at (1, 1) shownin Fig. below.
The obstacles arein theform of tool storageracksat locations (3, 3), (1, 4)
and (4, 2). [9]

11 {2 | B | 41

12 | (22 | B2 | 42

13) | 23 | B3 | 43

14 { 24 | B4 | 449

15 | 25 | (35| 45

(16) | (26) | (36) | (46

Explain application of swarm intelligencein route optimizationfor ASRS

systems. [9]
OR
Explain the use of swarm intelligence in obstacle avoidance for mobile
robotsin dynamic environment. [9]
Write note on: Swarm robotics. [9]
DR A
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[6583]-249
T.E. (Robotics & Automation)
EMBEDDED SYSTEMS IN ROBOTICS
(2019 Pattern) (Semester-V) (311501(A))

Time : 2%: Hours] [Max. Marks : 70
Instructions to the candidates:

I
2
3)
9
5
Q1) 2)
b)

Q2) a)
b)

03) a)
b)

04) a)
b)

05) a)

b)

Solve Q.1 or Q.2, Q.3 or Q.4., Q.5 or Q.6, Q.7 or Q.8.

Neat Diagram must be drawn wherever necessary..

Assume Suitable data if necessary.

Use of Logarithmic Table, Slide rule is Electronic pocket calculator is allowed.
Figures to the right indicates full marks.

Explain Serial Communication with their types. [8]

Explain the Architecture of the kernel and task scheduler. 9]
OR

Explain UART & USART with suitable diagram. [8]

Describe various Special Function Registers. [9]

Explain Wireless sensor network with diagram. [9]

Explain Bluetooth and Zig-Bee. [8]
OR

Explain communication protocols SPI and SCI (RS232, RS485). [9]
Explain the CAN and USB protocol with suitable diagram. [8]

Explain Interprocess communication & Round-robin scheduling
Algorithm. [9]

Compare Monolithic RTOS with Micro kernel RTOS. 9]
OR

PTO.



06) 2)

b)

Q7) a)
b)

08) a)
b)

Compare General Purpose Operating System (GPOS) and RTOS with
respect to: [9]

)  Time

i) Memory management

Explain the following functions: [9]
i)  OSQCreate()

i) OSSemPend()

) OSQPost ()

Compare Kernel Module with Application. [9]

Explain the Role of Device Driver. [9]
OR

Explain the device driver with a simple application. [9]

What is Embedded Linux? Explain Embedded Linux development setup.
[9]

otooloedesde
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[6583]-250
T.E. (Robotics& Automation)
HYDRAULICSAND PNEUMATICS
(2019 Pattern) (Semester - V) (311502(A))

Time: 2%2Hours) [Max. Marks: 70
I nstructions to the candidates:

1)
2)
3)
4)
5)

Ql) a

b)

Q2) &)

b)

Q3) g

b)

Q4) &)
b)

Answer Q1 or Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8.

Figure to the right indicates full marks.

Neat Diagram must be drawn wherever necessary.

Assume Suitable data if necessary.

Use of Logarithmic Table, Slide rule is Electronic pocket calculator is allowed.

With Neat Sketch, Explain Operation of Poppet check valve and stateits

advantages & Disadvantages. [8]

With Neat sketch, Explain Operation of pressure and temperature of

compensated FCV. [9]
OR

With Neat Sketch, explain construction and working of pilot operated

pressurevalve. [8]

With neat sketch Explain 4/2 DCV with any one application. [9]

With neat circuit diagram explain the control of double acting hydraulic

cylinder. [9]

Explain speed control of ahydraulic motor circuit. [9]
OR

Explain the pump unloading circuit. [9]

With neat sketch explain the spring loaded accumulator. [9]

PT.O.



Q5) 8

b)

Q6) a)

b)

Q7) 8

b)

Q3) a)

b)

Write the advantages,. disadvantages and applications of pneumatic

system. [9]

With neat sketch explain theworking of FRL unit. [9]
OR

Draw circuit for [9]

I)  Controlling speed of pneumatic double acting cylinder.
i)  Speed control of pneumatic motor.

Explain with neat sketch working of AND valve and with the help of
circuit diagram explain any onetypical application. [9]

Explain PLC with block diagram, also explain the ladder logic for PLC
programming. [8]

With neat sketch explain 5/2-way single solenoid valve, spring return.[9]
OR

Draw and Explain the direct control of single cylinders using electro
pneumatics. [8]

Explain an Electro-hydraulic servo system with neat sketch. [9]
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[6583]-251
T.E. (Roboticsand Automation)
ROBOT KINEMATICSAND DYNAMICS
(2019 Pattern) (Semester - V) (311503A)

Time: 2Hourg] [Max. Marks: 70
I nstructions to the candidates:

1)
2)
3
4)
5)

Ql) 8

b)

Q2) &)

b)

Answer Q.1 or Q.2,Q.30or Q.4,Q.50r Q.6, Q.7 or Q.8.
Neat diagrams must be drawn wherever necessary.
Figuresto the right indicate full marks.

Use of calculator is allowed.

Assume suitable data if necessary.

What is inverse kinematics problem? What are advantages of using
metaheuristic methods over numerical methods to solve inverse
Kinematics problems? [6]
For the kinematic diagram of robot as shown in Fig., Obtain the values
of joint parameters 61, 62, and d, to bring the end effector to position
(2.00, 1.10, -1.50). Thelink Iengths are: a,=2.5, a,=2, a,1.25. [12]

&
-j a: as —
Q v
—
ay d 1
G
OR

Explain the stepsof steepest descent algorithm to solveinverse kinematics
problems. [8]

Genetic algorithm is to be used to minimize the function z = 3xy + xy
such that 2 < x,y <6. Preform the following: [10]
)  Generateinitial population of 5 solutionsin binary coded form with

string length as 4.
i)  Obtain the decoded values.
i)  Convert decoded valuesinto actual values of variables.
Iv) Obtain the values of objective function z.

PT.O.



Q6) &)

b)

Q7) 8

Q8) a)

[6583]-251

Explain the design consideration of el ectromagnetic grippers. [8]
A vacuum gripper is to be designed to handle flat plate glass in an
automobile windshield plant. Each plate weighs 175 N. A single suction
cup will be used, and the diameter of the suction cup is 125 mm.
Determine the negative pressure required to lift each plate. Use a safety

factor of 2 in your calculations. [6]
What are the advantages and limitations of mechanical grippers?  [4]
OR
Explain the design aspects of pneumatic grippers. [6]
What are various criteria for selection of grippers in robotics
applications? [6]
A magnet with 1,000 turnsand across-sectional areaof 0.5 m?isoperated
with 10 amperes of current, 1.5 meters from a piece of metal. [6]
What is robot dynamics? What isits significance? [8]

A robot arm with revolute joint is stationary at 6= 25°. It isrequired to
moveitto 6 =70° in 8 seconds. Find the coefficients of cubic polynomial
that accomplishes this motion and brings the manipulator to rest at goal
point. Hence determine the angul ar position, angular velocity, and angular

acceleration at t = 3 seconds. [9]
OR

What is gradient of afunction? What isits significance? Determine the

gradient of afunction: [5]

4. xl.x2—2x22+123tx1=3andxﬁ=2

For asingle rotary manipulator link, the gripper forceis=[0, -30 N, 0],
mass of thelink =30 Kg, Angular velocity of link () = 6 rad/s, Angular
acceleration of link =-18 rad/s?, Length of link =2 mwith CG located at
0.8 m from joint. Determine the resultant joint reaction force in base

co-ordinate system for angular position of 40°. [12]
Discussthe balancing of V-engines. [7]
Definethefollowing terms: [10]

1)  Swaying Couple
i)  Hammer blow
i)  Tractiveforce
Iv)  Primary balancing
v)  Secondary balancing
OR

What is balancing? What are types of balancing? [8]
A circular disc mounted on a shaft carriesthree attached masses of 4 kg,
3 kg, and 2.5 kg at radial distances of 75 mm, 85 mm and 50 mm and at
the angular positions of 45°, 135° and 240° respectively. The angular
positions are measured counter-clockwise from the reference line along
the x-axis. Determine the amount of the counter massat aradial distance
of 75 mm required for the static balance. [9]

XX XX XX
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[6583]-252
T.E. (Robotics& Automation)
SENSOR TECHNOLOGY
(2019 Pattern) (Semester - V) (311504(A))

I nstructions to the candidates:

1)
2)

Ql) g
b)

Q2) &
b)
Q3) g
b)

Q4) &)

b)

Q35) 8

b)

Q6) a)
b)

Attempt Q.1 or Q.2, Q.30r Q.4, Q.50r Q.6, Q.7 or Q.8.
Assume suitable data, if necessary.

Write avarious characteristics of thermistors.

What is absolute and rel ative temperature? Explain it necessary.
OR

Explain with aneat sketch Resistance temperature detector.

Explorethermo-electric effects.

Discuss latest developments in position sensors.

Explainworking principle of piezo resistive accel erometers.
OR
Compare performance of capacitive and inductive sensor.

Elaborate on shock and vibration sensor.

Why load cell are needed? Explain itsworking.
What are quartz sensors? Explain its applications.

OR

How to measure force? Discuss few methods to measure force.

Compare metal strain guage to semiconductor strain guage.

[Total No. of Pages: 2

[Max. Marks: 70

[9]
[8]

[9]
[8]
[9]
[8]

[9]

[8]

[9]

[9]

[9]
[9]

PT.O.



Q7) Write short noteon:
a Thermal detector
b) Motion sensor
c) Biosensors
OR
Q8) Write short noteon :
a Nanotechnology enabled sensors
b) Application of sensorsin an automobile

c) Phototransistors

X XX XX
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T.E. (Robotics& Automation)
STATISTICSAND NUMERICAL METHODS

(2019 Pattern) (Semester - V) (311505(A)-1) (Elective-l)

Time: 2%2Hourg| [Max. Marks: 70
I nstructions to the candidates:

1)
2)
3)
4)
5)

Q1) a)

b)

Q2) a)

b)

Q3) a)

Solve Q.1 or Q.2, Q.30or Q.4,Q.50r Q.6, Q.7 or Q.8.

Figuresto the right indicate full marks.

Neat diagrams must be drawn wherever necessary.

Assume suitable data, if necessary.

Use of Logarithmic Table, Slide rule is Electronic pocket calculator is allowed.

Perform five iteration of the bisection method to obtain the smallest

positive root of the equation f(x) = x*-5x+1 = 0. [9]
Perform the Newton Raphson method to obtain the root of the equation
f(x) = cosx —xe* = 0. [8]
OR
Solve following equation using gauss elimination method [8]
10X =X, +2%x, =4
X +10X, — X, =3

2X +3X,+20x, =7

Solve following equation using gauss Seidal method upto three
approximations [9]

20x+y-2z=17
3X+20y-z=-18
2X-3y+20z=25

Fit a straight line using least square method to the following data  [§]

x| 6171718881919 |10

y|5|5|4|5|4]|3|4]|3]|3

PT.O.



b)

Q4) a)

b)

Q5) a)

b)

Q6) a)

Evaluate f(3) by Using Lagrange’s Interpolation formula from the following
data [9]
X 0 1 2 5
fx) | 2 3 12 | 147

OR

State the order of the polynomial which might be suitable for the following
Function. Calculate f(160) using Newton Forward Difference Method.[9]

X | 100 150 | 200 | 250 | 300 | 350 400

y | 10.63 | 13.03 [ 15.04 | 16.81 [18.42 |19.90 | 21.27

Using a mathod of least square fit the curve y = ae™ to the following
data [8]
X 0 1 2 3

y | 1.05 | 2.10 3.85 8.30

State the order of the polynomial which might be suitable for the following
function. Calculate f(1.5) using Newton Divided Difference Method. [9]

i 0 1 2 3 4

X 1 2 3 4 5

fx) | O 7 26 63 124

Evaluate IOO'G e by using Trapezoidal Method and Simpson’s 1/3™ rule

corresponding to seven intervals. [9]
OR

Using Newton Backward Difference Method formula, Construct an

interpolating Polynomial of degree 3 for the data : [9]

f(— 0.75) =-0.0718125,
f(— 0.5) =—0.02475

f(— 0.25) = 0.3349375
f(0)=1.10100

Hence find f(-1/3)

[6583]-253 2



b)

Q7) a)

b)

Q8) a)
b)

i X
Use Simpsons 1/3"rule and Trapezoidal Method to evaluate IO (mj dx

corresponding to Four intervals. [9]

Describe in brief Method of Lagrange multipliers. [9]

Explain the Generalized reduced gradient Method. [9]
OR

Write in brief steepest descent method suitable example. [9]

Brief on : genetic algorithm and simulated annealing. [9]

Tr 1x 13
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T.E. (Roboticsand Automation)
FINITEELEMENT ANALYSIS
(2019 Pattern) (Semester - V) (311505 A-I1) (Elective-1)

Time: 2%2Hourg| [Max. Marks: 70
I nstructions to the candidates:

1) Answer Qlor Q.2 Q.30r Q4, Q50r Q.6, Q.7 or Q.8.

2) Use of scientific calculator is allowed.

3) Figuresto theright indicate full marks.

Q1) @ Explain the concept of the Finite Element Method (FEM). Explain its
importance in solving complex engineering problems and give examples

of applicationsin structural and thermal analysis? [9]
b) Consider atriangular element shown below. Evaluate the shape functions
N1, N2 and N3 at an interior point P, [9]

3(4,7)

.
£ 12.B5, 4.8)

2107, 3.9

11(1.5,2)

OR
Q2) @ Formulatetheelemental stiffnessmatrix and load vector for aplane stress
problem using a Linear Strain Rectangle (LSR) element. Discuss the
assumptionsinvolved intheformulation? [9]
b) Consider athin plate having thicknesst = 0.5 in. being modeled using
two CST elements, as shown. Assuming plane stress condition. [9]
)  determine the displacements of nodes 1 and 2 and
i) estimate the stressesin both

Thickness ¢ = 0.5 in, £ = 30 X 10° psi, v ~ 0.25

PT.O.



Q3) g

b)

Q4) g

b)

Q) 8

b)

Q6) a)

b)

Explain the concept of axi-symmetric problemsin finite element analysis.
Explain how these problemsdiffer from 2D and 3D problemsand provide

examples of typical engineering applications? [9]
Derivethe shape functionsfor axisymmetric element? [8]
OR

Discussthe applications of higher-order finite elementsin engineering
analysis. Provide examples of situations where higher-order elements
would be preferable over lower-order elementsand explain in detail 9]

For axisymmetric e ement showninfigure, determinethe strain-displacement
matrix. Let E = 2.1 x10°N/mm? and v = 0.25. The co-ordinates shown in
figureareinmillimeters. [8]

———

Explainthe processof heat transfer by convection. Discussthedifferences
between forced convection and natural convection, and describe the
governing equations and boundary conditions for each case? [9]

A composite dab consists of 3 materials of different conductivities i.e.
22WImK, 32W/mK, 52 W/mK of thickness0.31 m, 0.14 mand 0.14 m,
respectively. The outer surfaceis 220 C and the inner surface is exposed
to the convective heat transfer coefficient of 28 W/m? K, 8000 C. Determine
thetemperaturedistribution withinthewall. [8]

OR

Explain the concept of thermal conductivity and its role in 1D heat
conduction problems. How does the heat flux vary with changes in
material properties, temperature gradient and geometry? [9]

Derivethe shape functionsfor axisymmetric element. [8]

[6583]-254 2



Q7) 8

b)

Q8) &)

b)

Determine natural frequenciesfor a Steel bar as shown infigure. [9]

-

‘ 300 mm __..\.f —— 400 m1D

Steel bar

Derive the general dynamic equation of motion for a structural system
subjected to dynamic loading. Explain the significance of each term in
the equation, including mass, damping, and stiffness matrices? [9]

OR

Explain the different types of dynamic analysis used in finite element
methods (FEM). Compare and contrast the approaches for solving
transient dynamic, steady-state dynamic, and modal analysis
problems? [9]

Derivethe massmatrix for abar element using thelumped mass approach.
Explain how the mass matrix is incorporated into the overall system of
equationsfor dynamic analysis? [9]

Tr 1x i3
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T.E. (Roboticsand Automation)

INDUSTRIAL ROBOTICSAND MATERIAL HANDLING

SYSTEMS

(2019 Pattern) (Semester - V) (311505(A)-I11) (Elective-1)

Time: 2%2Hoursg| [Max. Marks: 70
I nstructions to the candidates:

1)
2)
3)
4)
5)

Ql) 8
b)

Q2) g
b)

Q3) 8

b)

Q4) 8

b)

Solve Q.1or Q.2,Q.30r Q4,Q.50r Q.6,Q.7or Q8.
Neat diagrams must be drawn wherever necessary.
Figuresto the right indicate full marks.

Use of electronic pocket Calculator is allowed.
Assume suitable data if necessary.

Describebriefly the varioustypes of motion controls possiblein robots.[9]

Explainin brief Robot centered cell used in manufacturing industries.[9]

OR
List and explainthe general considerationsin Robotic materia handling.[9]
Explainindetail CNC machinetool loading. [9]
Show thefollowing gripperswith the help of adiagram: [8]

1)  Two finger gripper

i)  Internal and external gripper

i)  Angular and parallel gripper

Write a short note on active and passive grippers. [9]
OR

List and Explain different types of end effectors used in robots and their
applications. [9]

The datafor the pneumatic gripper is as given below.

Given: d = 35 mm, s = 80 mm, Gripper force 700 N, n = 50 rpm.
Determine the motor power required in HP. [8]

PT.O.



Q5) @ Explain Material handling Robots used in warehouse. [8]

b) Explainindetail Robotic vision systems. [9]
OR
Q6) @ Explain continuous arc welding Robots used in Automobileindustry.[8]
b) Explain Robots used in Die Casting. [9]
Q7) Write ashort note on: [18]

a LeesAlgorithm for obstacle avoidance.
b) Underwater applications Robots.
OR
Q8) Write a short note on: [18]
a Medica applications.
b) Interfacing Robots with computers.

Tr L3 i3
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T.E. (Roboticsand Automation)
INTELLIGENT MANUFACTURING SYSTEM

(2019 Pattern) (Semester - V) (311505 (A-1V)) (Elective-l)

Time: 2%2Hoursg| [Max. Marks: 70
I nstructions to the candidates:

1)
2)
3)
4)
5)

Ql) 8

b)

Q2) &

b)

Q3) g

b)

Solve Q.1or Q.2,Q.30r Q4,Q.50r Q.6,Q.7or Q8.
Neat diagrams must be drawn wherever necessary.
Figuresto the right indicate full marks.

Use of Calculator is allowed.

Assume suitable data if necessary.

In aminimization problem, current value of acertain parameter xis 20.
The lower and upper bounds of parameter x are 10 and 50 respectively.
If smulated annealing algorithm is used to update x using 5 random

numbers having sum 1.87, what will be the updated value? [12]

Explain the application of simulated annealing algorithm to inventory

control problem. [6]
OR

Using asimulated annealing algorithm to solve aminimization problem.
function value of 20 is updated to new value of 30 at temperature of

55°C. What isthe probability of accepting the new solution? [9]
Explainwith suitable examplethe use of fuzzy logicin defect analysisin
sand casting. [9]

Apply rank order clustering technique to arrange the parts (P) and
machines (M) into groups from the following part machine incidence

matrix. [9]
Part
11 2| 3|4]|5 |6
Machingl A | 1 1
B 1 1 1
C 1 1
D |1 1 1
E 1

Explainthe‘Weighted Minkowski metric’ method of group technology.[8]
OR

PT.O.



Q4) g

b)

Q35) 8

b)

Q6) a)

b)

Q7) 8

b)

Apply clustering using smilarity coefficient method for following machine

part data: [9]
N EN R

M, | 1 1 1

M, 1 1|1

M, 1 1011

M, 1 1|1 |1

M, 1 1|1

Explain application of k-means clustering algorithm for solving group
technology problems. [8]

Explain Rapidly-exploring Random Tree (RRT) algorithm for robot path

planning. [9]

Explain the task based hybrid closure grasping optimization for

Autonomous Robot Hand. [8]
OR

What is real coded genetic algorithm? How it is used in robot path

planning? [9]

Write note on: Obstacle avoiding robots. [8]

Explain theroute optimization techniquesin automated storageand retrieval
systems (AS/RS)? [9]

A perceptron having weights corresponding to the three inputs have the
following values: wl= 2 ; w2 = —4; and w3 = 1 and the activation of the

unit isgiven by the step-function: ¢(v) =1if v>0 otherwise 0 [9]

[6583]-256 2



Calculate the output value y of the given perceptron for each of the
following input patterns:

Pattern| P1 P2 P3 P4
X1 1 0 1 1
X2 0 1 0 1
X3 0 1 1 1
OR
Q8) Write a short notes on: [18]

a Applicationof artificial intelligencein flexibe manufacturing system
b) Automated guided vehicles
c) Building blocksof FMS

Tr 1x 13
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[6583]-257
T.E.(AIML Engg.)
MACHINEINTELLIGENCE FOR DATA SCIENCE
(2019 Pattern) (Semester-V1) (318552)

Time: 2%2Hours) [Max. Marks: 70
I nstructions to the candidates:

1) Answer Qlor Q.2 Q30r Q4, Q50r Q.6 Q.70r Q.8.

2) Neat diagrams must be drawn wherver necessary.

3) Figuresto theright side indicate full marks.

4) Assume suitable data if necessary

Q1) @ What are the main components of statistical linear models, and how are

residualsutilized? [6]
b) Explain the concept of logistic regression and its significance in
interpreting odds ratios. [6]

c) How doeslogistic regression employ maximum likelihood estimation?
[6]
OR
Q2) @ How does Poisson regression differ from other regression models? [6]
b) Explaininterpretation and visualization of logistic regression? [6]

c) Briefly discuss the role of generalized linear models in regression
analysis. [6]

Q3) @ What are the fundamenal principles of Support Vector Machine
classification and hyperplanes? [6]

b) How do kernel functions influence the performance of Support Vector
Machines? [6]

c) Describe Bagging and Bootstrap techniques within ensemble methods.
[5]
OR

PT.O.



Q4) &)
b)

Q5) 8
b)

Q6) a)

b)

Q7) a
b)
c)
Qg) a)

b)

Explain the basics of random forest, including feature selection. [6]
Explain the effectiveness of SVM and random forest with an example?

[S]

How do ensemble methods improve classification accuracy compared

toindividual classifiers? [6]
Define decision treesand their relationship with entropy. [6]
Compare and contrast I1D4, C4.5, and CART algorithms. [6]
Discuss the impact of bagging and boosting on bias and variance in
ensemble methods. [6]
OR
What are the key characteristics of Random Forests and Gradient
Boosting Machines? [6]
Highlight the advantages of ensemble methods over standalone
classifiers. [6]
What distinguishes XG Boost from traditional gradient boosting
techniques? [6]

Provide an overview of clustering and its relevance in unsupervised
learning. [6]
Explain the concept of partitioning methods and their applications.  [6]
Describe Density-Based Spatial Clustering and its suitability for various
datasets. [5]
OR

Discussthe principlesof Hierarchical clustering, including dendrograms.

[6]

What are the challenges associated with determining the number of

clustersinHierarchical clustering? [9]
Compare and contrast divisive clustering techniqueswith other clustering
methods. [6]

£ & 8
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[6583]-258
T.E. (Artificial Intelligenceand M achineL ear ning)
DATAMINING & WAREHOUSING

(2019 Pattern) (Semester - V1) (318553)
Time: 2%2Hours) [Max. Marks: 70
I nstructions to the candidates:
1) Answer Q.lor Q.2, Q.3or Q.4, Q5 or Q6, Q7or Q8.
2) Neat diagrams must be drawn wherever necessary.
3) Figuresto theright indicate full marks.
4) Assume Suitable data if necessary.

Q1) @ CompareK-Meanswith K-Medoidstechniquesfor clustering. [6]
b) Explain the concept of data, information, and knowledge in the context

of BI. [6]

c) Explainthe categoriesof clustering methods. [6]

OR

Q2) @ Explain DBSCAN methodindetails. [6]
b) Describe Design and implementation aspect of OLTP, [6]

c) What are the business applications of BI? [6]

Q3) @ Explain about the Three-tier data warehouse architecture with a neat

diagram. [6]
b) Write anote on Decision support systems. [6]
c) Writedifference between Operationa & informational datasystems. [5]
OR
Q4) @ Describeinbrief about Datawarehouseimplementation. [6]
b) What isadatamart? Discussitsrolein datawarehousing. [6]
c) Discussthe characteristics of a data warehouse. [9]
Q5) @ Differentiate between OLTPand OLAPwith example. [6]
b) Write short note on Data I ntegration and Transformation. [6]
c) Describe applications of Data warehouse. [6]
OR

PT.O.



Q6) a)
b)

Q7) &

b)

Q8) 8
b)

Explain data discretization techniquesin details. [6]
Explain different data cleaning techniques. [6]

Give an overview of the datalife cycle and its stages. [6]

Explain Relational Online Analytical Processing(ROLAP) and Hybrid

OnlineAnalytical Processing (HOLAP). [6]
Writeanote onaMultidimensional DataModel. [6]
What is the difference between a fact table and a dimension table in a
multidimensional database? [9]
OR
Differentiate between ROLAP, MOLAPand HOLAP. [6]
Describe stars, snowflakes schemas used for representing multidimensional
databases. [6]
Explain Concept Hierarchiesin details. [9]
oo W
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[6583]-259
T.E. (Artificial Intelligence and Machine Learning)
ARTIFICIALNEURALNETWORKS
(2019 Pattern) (Semester-VI) (318554)

Time : 2%: Hours] [Max. Marks : 70
Instructions to the candidates:

D
2)
3)
4

01) a)

b)

02) a)
b)

03) a)
b)

04) a)

b)

Answer Q.1 or Q.2, Q.3 or Q.4, Q.5 or 06, Q.7 or Q8.
Neat diagrams must be drawn wherever necessary.
Figures to the right indicates full marks.

Assume suitable data if necessary.

Explain the architecture of a multilayer perceptron (MLP). How it differs

from a single-layer perceptron? [6]
Explain in detail Error Back Propagation Algorithm. [6]
Explain in detail momentum based GD. [6]
OR
Explain Gradient Descent with example. [6]
Explain how multilayer perceptron can be used in image classification
tasks. [8]
What are different discriminant functions. [4]

Explain Training and Testing algorithm in discrete Hopfield network.[7]

What are stochastic network and Boltzmann machines and what are some

applications of these models? [10]
OR

What is the Simulated Annealing? Give its advantages and disadvantages.

[7]

Explain Pattern Storage Networks and Stochastic Networks. [10]

PTO.



05) a)

b)

06) a)
b)

Q7) a)
b)

08) a)

b)

What is an auto-associative feedforward network and How it differ by

FFNN. 8]

Explain Semantic Networks in competitive Learning. [6]

Provide an example where ART can be used. (4]
OR

Explain Feature Mapping Network and its role in pattern recognition.[10]

Explain Adaptive Resonance Theory and its applications. [8]

Explain with appropriate example Deep Recurrent Neural Network. [7]

Explain with diagram Long short-term memory (LSTM) Networks and

Recurrent neural network. [10]
OR

Explain the challenges faced in training Deep Learning Networks, including

overfitting, vanishing gradients and exploding gradients. [8]

Explain Convolutional Neural Networks(CNN) .State it’s application with
examples. 9]

otooleelesle
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[6583]-260
T.E. (Artificial I ntelligenceand M achineL earning)
INDUSTRIAL INTERNET OF THINGS

(2019 Pattern) (Semester - V1) (318555(A)) (Elective- 1)
Time: 2%2Hours) [Max. Marks: 70
I nstructions to the candidates:
1) Answer Qlor Q.2 Q30r Q4, Q50r Q.6 Q.70r Q.8.
2) Neat diagrams must be drawn wherever necessary.
3) Figuresto theright indicate full marks.
4) Assume suitable data if necessary

Q1) @ How Integration of Knowledgeisdonein CMS? [6]
b) Explainindetail CommunicationinlloT. [6]
c) Explainindetail CPS-based manufacturing and industries. [6]

OR
Q2) @ Explainindetail NetworkinginlloT. [6]
b) Writeanoteon Interoperability in Smart Automation. [6]

c) Write a note on enhancing resiliency in production facilities through
CPS. [6]

Q3) @ WhatisBigDataand how isitusedinlloT? [6]
b) How can Machine L earning be applied in condition monitoring? [6]

c) What are the challenges in implementing Al and Data Analytics in
Manufacturing? [5]

OR

PT.O.



Q4) &)
b)

Q5) 8

b)

Q6) a)
b)

Q7) &
b)

Q3) a)

b)

How is CPS used in machine tools? [6]
What are the advantages of using Al and Data Analytics in
Manufacturing? [6]
What iscyber physical systemintelligence? [9]

How canlloT improve Human-Machine I nteraction in the manufacturing
sector? [6]

What are the challenges of evaluating theworkforceinlloT? [6]

What strategies can be used to support user interventionin CPS?  [6]
OR

How do workers and CPS interact with each other? [6]

How does|nnovation Ecosystems support Human-Machine Interaction? 6]

Write anote on Advance Manufacturing. [6]

Write anote on City Automation, and also state its advantages? [6]

Write anote on e-Health Body Area Networks. [6]
How does smart metering work, and what are its benefits? [9]
OR
What are the different Automotive Applicationsin 10T and explain any
one. [6]
Which are the different applications of I10T? Explain Smart Cards in
detail. [6]
Explainindetail Plant Automation. [9]
DI Ok
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[6583]-261
T.E. (Artificial I ntelligenceand M achineL earning)
BRAIN COMPUTER INTERFACE

(2019 Pattern) (Semester - V1) (Elective- | 1) (318555(B))
Time: 2%2Hours) [Max. Marks: 70
I nstructions to the candidates:
1) Answer Qlor Q.2 Q30r Q4, Q50r Q.6 Q.70r Q.8.
2) Neat diagrams must be drawn wherever necessary.
3) Figuresto theright indicate full marks.
4) Assume suitable data if necessary

Q1) @ WhatisanWavelet analysis? [6]
b) What isthe Independent Component Analysis? [6]
c) ExplainPropertiesTimedomainanalysis. [6]

OR
Q2) @ Explainthe Spikesorting? [6]
b) What is Phase synchronization and coherence? [6]
c) ExplainArtefactsreduction. [6]
Q3) @ ExplainEvauation of classification performance of BCI. [6]
b) WhichistheMulticlass Classification? [6]
c) ExplainMultilayer neural networks. [9]

OR
Q4) @ ExplainBinary classification of MACHINE LEARNING, [6]
b) Explaingraph theoretical functional connectivity analysis. [9]
c) Explain Ensembleclassification. [6]

PT.O.



Q5) 8
b)

Q6) a)

b)

Q7) &
b)

Qg) a)
b)

Explain Flash visual evoked potentials. [6]
Explain Machinelearning approachin BCI. [6]
Discussin brief determination of gazed target. [6]
OR
Which Generalized Support Vector Machine for Brain-Computer
Interface? [6]
Explain offset Peak-to-valley amplitudes. [6]
Explain availability of transient VEPs. [6]
Why we use decoding and tracking arm? [6]
Explainfunctional electrical stimulation. [6]
What is Machinelearning approach? [9]
OR
Explainthetask Invasive BCls. [6]

Explain Cursor and Robotic control using multi electrode array implant.[5]

How controlling of prosthetic devices such as orthotic hands is done? 6]

DO I
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[6583]-262
T.E. (Artificial I ntelligenceand M achineL earning)
Al FORCYBER SECURITY

(2019 Pattern) (Semester - VI) (318555C) (Elective- 1)

Time: 2%2Hours) [Max. Marks: 70
I nstructions to the candidates:

1) Answer Qlor Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8.

2) Neat diagrams must be drawn wherever necessary.

3) Figuresto theright indicate full marks.

4) Assume suitable data if necessary.

Q1) @ Explaindifferent machinelearning (ML) agorithmsfor botnet detection.[8]

b) Explain Random forest and SVM agorithm. [6]
c) Explaindifferent approaches used to identify botnet topology. [4]
OR
Q2) @ Explainhow to classify network attacks? [8]
b) Explain how to detect botnet topology and explain its types? [6]
c) Explaindifferent network anomaly detection techniques. [4]
Q3) @ Explainkey elementsof account reputation scoring. [7]
b) Explainuser authentication with keystroke recognition. [6]
c) ExplainBiometric authenticationwithfacial recognition. [4]
OR

Q4) @ Explainleveragemachinelearning (ML) agorithmsfor fraud detection.[7]
b) Explain Fraud Prevention with Cloud AT Solutions and its benefits. [6]
c) Explain how to protect sensitive information and assets? [4]

PT.O.



Q5) 8
b)

Q6) a)

b)

Q7) 8

b)

Q3) a)

b)

Explainhow to defend against adversarid attacksusing facia recognition.[8]
Explain the attacks against deep neural networks (DNNSs) via model

substitution. [6]

Explain the fundamenta concepts of GAN. [4]
OR

What isintrusion detection systems? Explain GAN attacks used against

IDS. [8]

Explain the stepsinvolved in model substitution. [6]

Explainthemainlibrariesand toolsfor devel oping adversarial examples.[4]

What is cross validation? Explain its technique used for bias-variance

trade-offs. [7]
Explain how ROC curve is used to visualize the performance of binary
classifier? [6]
Explain how to manage algorithms’ overfitting. [4]
OR
Explain the steps to be followed in preparation of raw data in Feature
engineering. [7]
Explain how to split sample datainto training and test sets? [6]
Explain bias-variance trade-offswith crossvalidation. [4]
DA Bk
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[6583]-263
T.E. (Artificial I ntelligenceand M achineL earning)
VIDEOANALYTICS

(2019 Pattern) (Semester - V1) (318555(D)) (Elective- 1)
Time: 2%2Hours) [Max. Marks: 70
I nstructions to the candidates:
1) Answer Q.lor Q.2, Q.30or Q4, Q5 or Q6, Q7 or Q8.
2) Neat diagrams must be drawn wherever necessary.
3) Figuresto theright indicate full marks.
4) Assume suitable data if necessary.

Q1) @ Listandexplain applications of HMM based Classifier. [6]
b) Writeanote on Deep learning networks. [6]
c) Explainfuzzy pattern classfier. [6]

OR
Q2) @ Explainbriefly aHMM based classifier. [6]
b) Explainindetail back propagation algorithm. [6]

c) Define Bayesian classifier? What are the different types of Bayesian
classifiers? [6]

Q3) @ Describetheimplementation of perimeter security invideo analytics. [6]

b) What iscrowd analysis? Explain methods of crowd analysis? [6]
c) Write anote on Abandoned object detection in video analytics. [9]
OR

Q4) @ Define human action recognition in the context of video analytics.  [6]
b) How doesvideo analyticshelpful in human behavioral analysis? [6]

c) Explain the importance of predicting crowd congestion using video
anaytics. [9]

PT.O.



Q5) 8

b)

Q6) a)
b)

Q7) @
b)

Q8) a

b)

How video Analyticsisused in traffic congestion identification for route

planning. [6]

Definedriver assistance and itsrolein video analytics. [6]

Explain Customer behavior analysisinvideo Analytics. [6]
OR

How Traffic rule violation detection isdone by using video Analytics.[6]

Discussthe significance of people counting inretail analyticsusing video

technol ogy. [6]
Write short note on Traffic Monitoring and assistance. [6]
Explainindetall Video AnaysisinAction Recognition. [6]
How does video analytics useful in context and scene understanding in
surveillance systems? [6]
How does video analytics useful in action recognition. [9]
OR
Describetheroleof video anayticsin Advanced Driver Assistance Systems
(ADAS). [6]
Write the benefits of using Video Analyticsfor Surveillance. [6]

What is meant by video rendering? Explain the process of rendering? 5]
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[6583]-264
T.E (Artificial Intelligence and Machine Learning)
DESIGN AND ANALYSIS OFALGORITHMS
(2019 Pattern) (Semester-V) (318541)

Time : 22Hours] [Max. Marks : 70
Instructions to the candidates:

1)
2)
3)
4)

01) a)
b)

c)

02) a)
b)

03) a)

b)

Answer Q.1 or Q.2, Q.3 or Q.4, Q.5 or Q.6, Q.7 or Q.8
Neat diagram must be drawn wherever necessary.
Figures to the right side indicate full marks.

Assume Suitable data if necessary.

Explain principal of optimality with 0/1 Knapsack problem. [8]
Differentiate between dynamic programming and greedy method.  [6]
Explain Warshal’s algorithm with suitable example. [4]
OR

Explain Floyd’s algorithm and give example. [8]
Consider following instance for simple knapsack problem.Find the
solution using greedy method. [6]
N=8

P={11,21,31,33,43,53,55,65}
W={1,11,21,23,33,43,45,55}

M=110

What is optimal binary search tree? Explain with optimality [4]
Apply backtracking technique to solve the following instance of the
subset sum problem S=[1,3,4,5] and d=[11 16]. [7]
Write the backtracking algorithm for N-Queen problem and explain with
Suitable example. [6]
Draw state space tree for 4-Queen’s problem. [4]

OR

PT.O.



04) a)

Explain algorithm of graph coloring using backtracking. Give suitable

example. [7]
b)  Write an algorithm to find Hamiltonian Path using backtracking method[6]
c)  Write recursive backtracking algorithm for sum of subset problem. [4]
05) a) What is travelling saleman problem? Find the solution of following
travelling salesman problem using branch and bound method. [8]

Cost oo 20 30 10 11

Matrix 15 oo 16 4 2

3 5 oo 2 4

19 6 18 oo 3

16 4 7 16 oo
b) Compare backtracking and branch and bound method. [6]
c)  Write an algorithm for least cost (L.C) branch and bound. [4]

OR
06) a) Explain the concept of bounding function using branch and bound. [8]
b) Explain strategies of branch and bound. [6]
c¢)  Write an algorithm for FIFO Branch and Bound. [4]
Q7) a) Prove that Clique problem is NP complete. [7]
b) Explain Vertex Cover Problem in detail. [6]
c) Write applications of NP classes of computational complexity. [4]
OR

08) a)  Write non deterministic algorithm for sorting elements of an array.  [7]
b) Write an algorithm for pointer doubling problem. What is its time
complexity. [6]
c¢) Explainindetail Parallel Computing. [4]
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[6583]-265
T.E. (Artificial intelligenceand M achineL ear ning)
IOTWITHARTIFICIAL INTELLIGENCE
(2019 Pattern) (Semester - V) (318542)

Time: 2%2Hours) [Max. Marks: 70
I nstructions to the candidates:

1) Answer Q1 or Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8.

2) Neat diagrams must be drawn wherever necessary.

3) Figuresto theright indicate full marks.

4) Assume suitable data if necessary.

Q1) @ What arethedifferent physical and MAC layersinloT? [6]
b) Write anote on application layer protocol : MQTT. [6]
c) What do you mean by 6LoWPAN. [6]

OR
Q2) @ Explainindetall application transport method: SCADA. [6]
b) Explainindetail Network Layer: IPversions. [6]
c) What aretheloT accesstechnologies and their security? [6]

Q3) @ WhatisDataacquisitionrelatedto loT application development.  [6]
b) WriteanoteonAuthenticationinloT application devel opment. [6]
c) HowisdeviceintegrationimplementedinloT? [9]

OR
Q4) @ Whatisthe solution framework for 10T applications, explain detail. [6]
b) WhatisDataintegration related to 10T application development. [6]

c) Write anote on Unstructured data storage on cloud. [9]

PT.O.



Q5) 8
b)

Q6) a)
b)

Q7) &
b)

Q3) a)
b)

Write a note on Cloud Service Models. [6]

What are the challenges of dataanalyticsinloT? [6]

Statedifferent Supporting Servicesfor Computing Using aCloud Platform

for 10T Applications. [6]
OR

Explainindetail what isDatain Motion & Dataat Rest. [6]

What are the supporting servicesin loT? [6]

What isthe difference between structured and unstructured datain |0oT 7 6]

Explain smart grid in detail. [6]
State & explain different Management Tools for IoT Cloud Storage. [6]
Write a note on Amazon Web Services for |oT. [9]
OR
Write anote on use of 10T in Industrial automation. [6]
What are the real-world design constraintsin 10T ? [6]
Explainin detail how asmart cities should be? [9]
X X X
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T.E. (Artificial Intelligenceand M achineL ear ning)
WEB TECHNOLOGY

(2019 Pattern) (Semester - V) (318543)

Time: 2%2Hourg| [Max. Marks: 70
I nstructions to the candidates:

1)
2)
3)
4)

Ql) 8

b)
c)

Q2) g

b)

Q3) 8

b)

Q4) g

b)

Answer Q.1or Q.2, Q.3 0or Q.4, Q.50r Q.6, Q.7 or Q.8.
Neat diagrams must be drawn wherever necessary.
Figuresto the right indicate full marks.

Assume suitable data if necessary.

What are web frameworks? Explain advantages of web framework. What

are the different types of web frameworks? [8]
Explain angular formswith example. [6]
What are routers ? Explain the steps to create angular routers. [4]
OR
Explain angular project structure. State and explain any 4 components
and modules of Angular JS. [8]
What istype script? Explain variables and Modulesin TS. [6]
What is CLI? Explain any 4 Commandsin angular CL1I. [4]

What are modulesin Node.JS? List the different typesof builtin modules

in Node.JS. [7]
Explain the different file operations in Node.JS with proper syntax and
example. [6]
What is difference between JavaScript and Node.js? [4]
OR
Write the stepsto perform any three CRUDE operations using Node.JS
and MongoDB [7]
How to create HTTP server and socket server? [6]
What is Express JS? [4]

PT.O.



Q5) 8

b)

Q6) a)
b)

Q7) 8

b)

Q8) 8
b)

What is basic structure of jQuery Mobile page? Name the CDN files
which are used with jQuery Mobile? [8]

Write acodeto create any two widgets of your choicein JQuery Mobile.

[6]

Explain any four form componentsin JQuery mobile. [4]
OR

Explainlistin JQuery Mobile. How to dividelist in JQuery mobile? [8]

Explain multipage templatein JQuery mobile. [6]

List all therolesin JQuery mobile. [4]

What is AWS Elastic Beanstalk? What are the benefits of AWS Elastic
Beanstalk? [7]

Write a short note on: [6]
1)  Application |loadbalancer

i)  Network load balancer

What isAmazon EC2? Explain the features of Amazon EC2. [4]

OR

Explain the steps to deploy aweb application an amazon EC2. [7]
What is PUTTY ? How to connect EC2 instance with PUTTY ? [6]
What are the Important AWS Cloud Services? [4]

Tr L3 i3
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Total No. of Questions: 8] SEAT No. :

PE2717 [Total No. of Pages: 2
[6583]-267

T.E. (Artificial Intelligenceand M achineL ear ning)
MANAGEMENTAND ENTREPRENEURSHIPFOR ITINDUSTRY
(2019 Pattern) (Semester - V) (318544)

Time: 2¥2Hoursg| [Max. Marks: 70
I nstructions to the candidates:

1) SolveQ.lor Q2 Q.30r Q4,Q50r Q.6 Q.7 or Q.8.

2) Neat diagrams must be drawn wherever necessary.

3) Figuresto right indicate full marks.

4) Assume suitable data if necessary.

Q1) @ Define the term “Entrepreneur” and provide key characteristics of
entrepreneurs. [6]

b) Describe the concept of feasibility analysis in the context of
entrepreneurshipin details. [6]

c) Explanmarketfeasibility study and technical feasibility study inIndia[6]
OR
Q2) @ Discussthe stagesinvolved in the entrepreneurial processin details.[6]

b) Explain the classification of entrepreneurs based on business size and

provide an example of each. [6]

c) Defineand explainfinancia feasibility study and social feasibility study
inlndia [6]

Q3) @ Define the term “project” and provide a brief description of its key
characteristics. [6]

b) Explain the functional areas of management covered by Enterprise
Resource Planning. [6]

c) Explainthe Supply Chain Management with a case study. [9]

OR

PT.O.



Q4) &)

b)

Q5) 8

b)

Q6) a)
b)

Q7) 8
b)

Qg8) 8

b)

Explaintherole of the Planning Commission in providing guidelinesfor
project reports. [6]

Explain project selection and project identification processes in
details. [6]

Explain the Types of reports and methods of report generation. [9]

DefineMicro and Small Enterprises (M SEs) and list the characteristics.[ 6]

What isthe Government of Indialndustrial Policy 20077? [6]
Explain the Institutional support to SSIDC and TECSOK. [6]
OR

Explain stepsinvolved in establishing Micro and Small Enterprises. [6]
Describetheroleof legal formalitiesin the establishment of MSMEs.[6]

Explain the Institutional support to MSME-DI and NSIC. [6]

Define Intellectual Property Rights (IPR) and list three kinds of | PR.[6]
Explain recommendations for addressing Marxist criticisms of IPR. [6]

Write short note on Concept and Theories and Kinds of Intellectual

Property Rights. [9]
OR

Explain the economic analysis of IPR highlighting its impact on

innovation. [6]

Explain the effectiveness of the TRIPS agreement in harmonizing

international standardsfor IPR. [6]

Write short note on Criticisms of Intellectual Property Rights. [9]

[6583]-267 2



Total No. of Questions: 8] SEAT No. -

PE2718

[6583]-268 [Total No. of Pages: 2

T.E. (Artificial Intelligenceand M achineL ear ning)
ROBOTICS
(2019 Pattern) (Semester - V) (318545(A)) (Elective-l)

Time: 2%2Hoursg| [Max. Marks: 70
I nstructions to the candidates:

1) AttemptQ.lor Q.2 Q30r Q4, Q50r Q.6 Q.70r Q8.

2) Neat diagrams must be drawn wherever necessary.

3) Figuresto theright indicate full marks.

4) Assume suitable data if necessary.

Q1) @ When encountering a DH matrix for a robotic system, how do you
approach interpreting its parameters and understanding their implications

for the robot’s kinematics? [9]
b) Derivetherotation formulausing vector techniques. [5]
c) How would you explain the significance of the dot product and cross
product in real-world applications? Give exampl es. [8]
OR
Q2) @ Draw andexplainbelow controller architectures [9]

1)  Joint position control (JPC)
i)  Resolved motion position control (RMPC)
i)  Resolved motion rate control (RMRC)

b)  Show how to add two vectors represented in homogeneous coordinates
with different scale factors. What is the scale factor of theresult? [9]

Q3) @ What arethe different types of Grippers? Explain Mechanical Grippers

with specification. [9]
b) Enlist what are the various process tools which can be used as end
effectors. Explain any onein detail. [9]

OR
Q4) & What aredifferent typesof Safety sensor used in Robotics? Explain any
one of them with the help of neat sketch. [9]
b) Explain uses of sensors in robotics. [9]

PT.O.



Q5) 8

b)

Q6) a)

b)
Q7) 8

b)

Q8) 8

b)

List and Explain different Computational Elements in Robotic

Applications. [8]

Define the sequence of operations of a manipulator. [9]
OR

Write short note on Robot Programming Languages. [9]

) Al

i) AML

i)  RAIL

Explain standard techniques of demonstrating points to a robot. [8]

Explain how to userobot for defence & survelllanceindustry application. [9]

List and explain characteristics of future robot task. [8]
OR

Write ashort note on robotics applicationslike arc welding, spot welding,

spray painting, assembly operation. [8]

How do you perceive the relationship between robotics adoption and
productivity growth? Are there potential impacts on capital formation,
and how might these influence economic structures? [9]

Tr 1 13
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[6583]-269 [Total No. of Pages: 2

T.E. (Artificial Intelligenceand M achineL ear ning)
INFORMATION SECURITY
(2019 Pattern) (Semester - V) (318545 (C)) (Elective- 1)

Time: 2%2Hoursg| [Max. Marks: 70
I nstructions to the candidates:
1) Attempt Q.No. 1or Q.No. 2, Q.No. 3or Q.No. 4, Q.No.50r Q.No. 6, Q.No. 7 or Q.No. 8.
2) Neat diagrams must be drawn wherever necessary.
3) Assume suitable data, if necessary.
4) Figuresto theright indicate full marks.

Q1) @ Explain Fermat theorem with an example. [9]

b) Inan RSA cryptosystem, a participant uses two prime numbers p = 13
and g = 5 to generate his public and private keys. If the private key, eis7,
then calculate the public key, d, cipher text, C for the plain text, M = 6.[9]

OR
Q2) @ Explain Chinesereminder theorem with an example. [9]
b) Two partiesA and B wish to set up a common secret key between them
using the Diffie Hellman key exchange technique. They agreeon P=23

asaPrime number and g = 9 asthe primitive root. Party A chooses 4 and
party B chooses 3 as thelir respective private keys. Calculate the secrete

key. [9]
Q3) @ Explain PKI X.509 Certificate standard. [8]
b) Explain MD5 algorithm. Compareit with MDA4. [9]

OR
Q4) @ Cdculatethenumber of padding bits, if thelength of the original message
151050 bitsin SHA algorithm. [8]
b) List out different web security issues. How to get out of it? [9]

PT.O.



Q5) 8
b)

Q6) 8
b)

Q7)
b)

Q8) 8
b)

What is a honeypot? Explain types of honeypots.
Explain ESP protocol of IPSec in detail.

OR
Explain different Intrusion prevention systems.

Explain DMZ networks. What is the use of such networks?

Classify cyber-crimesin broad categories.

What is Social Engineering? Explain typesof Social Engineering.

OR
Discussthe different challengesto Indian laws.

Explain Spywaresin detail.

Tr L3 i3
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Total No. of Questions: 8] SEAT No. -

PE2720

[6583] -270 [Total No. of Pages: 2

T.E.(Al & ML)
BUSINESSINTELLIGENCE
(2019 Pattern) (Semester - V) (318545 D) (Elective-l)

Time: 2%2Hourg| [Max. Marks: 70
I nstructions to the candidates:

1)
2)
3)
4)

Ql) 8
b)

Q2) g
b)

Q3) 8

b)

Q4) 8
b)

Q) 8

b)

Attempt Q.1 or Q.2, Q.30or Q.4, Q.50r Q.6, Q.7 or Q.8.
Figuresto the right indicate full marks.

Neat diagrams must be drawn wherever necessary.
Assume suitable data, if necessary.

Explainindetail different Key Performance Indicatorswith anexmples.[8]

Explain Balanced Scorecardsin detail with suitable example. [9]
OR

Discussany Bl tool in detail with suitable example. [8]

Explain Oracle Bl indetail with an example. [9]

Explain the concept of Decision Support Systems Modeling with
example. [6]

Explain Multi-criteriaDecision Making With Pairwise Comparisons. [6]

Write short note on Structure of Mathematical Models for Decision

Support. [6]
OR

Explain Multiple Goals & Goal Seeking in detail. [6]

Write a short note on predictive analytics with and example. [6]

Explain certainty & uncertainty related to Decison Making in detail. [6]

[llustrate how various forms of BA are supported in practice with an

example. [8]

[llustrate the use of Visua and Business Analytics (BA) in Bl with an

example. [9]
OR

PT.O.



Q6) 8
b)

Q7) &
b)

Q8) 8
b)

[lustrate various applications of Business|ntelligencewith an example.[8]

Illustrate role of Bl in Logistics and Production with an example.  [9]

Describe AnalyticsApplicationsfor Consumersin detail. [6]

Explain the critical successfactorsfor Implementing aBl strategy. [6]

Explain Bl Search & Text Analyticsin detail. [6]
OR

Explain business analytics applications for the consumersin detail. [6]

Explain Rich Report in detail with an example. [6]

Discuss how to Predict the Future with the help of DataAnalysis. [6]

Tr 1x 13
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[6583]-271 [Total No. of Pages: 2

T.E.(Al & ML)
PATTERN RECOGNITION
(2019 Pattern) (Semester - V) (318545 (B)) (Elective-l)

Time: 2%2Hoursg| [Max. Marks: 70
I nstructions to the candidates:

1) Answer QlorQ.2,Q30rQ4,Q50r Q.6 Q.70r Q8.

2) Neat diagrams must be drawn wherever necessary.

3) Figuresto theright indicate full marks.

4) Assume suitable data, if necessary.

Q1) @ ExplainNave-BayesClassifier withexample. [6]
b) What isthedifference between maximum likelihood and Bayes method.[6]

c) Prove that the bayes classifier is equivalent to the minimum distance

classifier, assuming that the feature vector is Gaussian. [6]
OR
Q2) @ Explain Gaussian mixture models. [6]
b) Explain maximum likelihood parameter estimation. [6]
c) Explainthefollowingterms: [6]

1)  TheNearest Neighbor Rule.

i) BayesanInterference

Q3) @ Explaindecision hyperplane. [5]
b) Explainany Linear discriminant-based algorithm. [4]
c) What arelinear classifiers? Explain with example. [8]

OR
Q4) & Explainthe perceptronlearning algorithmin detail. [9]
b) Explainthefollowingterms: [4]

)  Sum of Error Estimate
i)  Mean Square Error Estimate
c) Stateand explain Stochastic Approximation of LMSAlgorithm., [8]

PT.O.



Q5) 8
b)

Q6) a)
b)

Q7) 8

b)

Q8) 8
b)

Define clustering and explain clustering algorithms. [6]

Explainin detail the Back propagation Algorithm. [6]

Draw themodel of singleartificial neuron. [6]
OR

Definethetermsweight, bias, activationswith respect to neura network.[6]

What is The XOR Problem? Explainin detail . [6]

Explain Three Layer Perceptron model. [6]

What are different types of Dimension reduction methods? Explain

Principal Component Analysis (PCA) indetall. [6]
Explain Gaussian mixture models. [5]
Explainthefollowing terms: [6]

) Classfiers

i)  Fisher Linear discriminant analysis

OR
Explain Bayesian Decision Theory in detail. [6]
Explain following normal density function withformula [6]

1)  Univariant normal density
i) Multivariant normal density
Explain Hidden Markov Models(HMM). [5]
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[6583] 272 [Total No. of Pages: 2

T.E. (Computer Scienceand Design)
ARTIFICIAL INTELLIGENCE
(2019 Pattern) (Semester - V1) (318251)

Time: 2%2Hoursg| [Max. Marks: 70
I nstructions to the candidates:

1) SolveQ.lor Q.2 Q3o0r Q4,Q50r Q.6 Q.70r Q.8.

2) Neat diagrams must be drawn wherever necessary.

3) Figuresto theright indicate full marks.

4) Assume suitable data if necessary.

Q1) @ ExplainHow useof alphaand betacut-offswill improve performance of
minimax agorithm? [9]
b) Explain constraint satisfaction problem with suitable example. Describe
backtracking search for CSPs. Explain CSP with an example graph
coloring problem. [8]

OR

Q2) @ Describe the environment and constraints of games that are typically
solved using Adversarial Search techniques. Provide adetailed, step-by-
step example of how a two-player, zero-sum game is modeled and
evaluated using this search paradigm. [9]

b) Define Monte Carlo Tree Search (MCTS)? Explain its working steps
and advantages over mini-max in stochastic gameswith an example. [§]

Q3) @ Listtheinferencerulesusedin prepositiona logic? Explainthemin detall

with suitable example. [9]
b) State the difference between Propositional logic and First order logics
with example. [8]

OR
Q4) @ Detall thealgorithmfor deciding entailment in propositional logic? [9]
b) Write 1st order predicate logic of [8]

) Maryloveseveryone
i)  Noonetalks
i)  Everyone who owns a dog loves some animal

Iv) Not all students use PyTorch, but there is at least one who uses
TensorFlow

PT.O.



Q5) 8
b)

Q6) a)

b)

Q7) 8
b)

Q8) g
b)

Explain Unification algorithm using suitable examples [8]
Explain FOL inferencefor following Quantifiers. [4]
)  Universa

i) Exigentid

How does the backward chaining algorithm work? [6]

OR

What isOntological Engineering, in detailswith its categoriesobject and
Model [9]
Consider thefollowing statements: [9]

1) Johnisanathlete.

i)  All athletesarestrong

i)  Anyonewho isstrong is healthy
Perform the following tasks:

1) Represent above statementsin FOL
2) Convert each to CNF

3) Provethat someoneissmiling using resolution technique.

DiscussAl anditsethical concerns. Explain limitations of Al. [9]

Explain Planning in anon-deterministic domain. [9]

Explain The Blocks World in detail. [4]
OR

Explain Classical Planning and its advantages with example. [6]

Explain Al components and Al architecture. [6]

Write a short note on [6]

1)  Heuristicsfor Planning
i)  Hierarchical Planning

Tr 1 13
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[6583] -273 [Total No. of Pages: 2

T.E. (Computer Scienceand Design)
WEB TECHNOLOGY ANDAPPLICATION DESIGN
(2019 Pattern) (Semester - V1) (318252)

Time: 2%2Hoursg| [Max. Marks: 70
I nstructions to the candidates:

1) SolveQ.lor Q.2 Q3o0r Q4,Q50r Q.6 Q.70r Q.8.

2) Neat diagrams must be drawn wherever necessary.

3) Make suitable assumptionsif necessary.

4) Figuresto theright indicate full marks.

Q1) & Write a Java Servlet Program which will display “Welcome Serviet”
Message. [9]

b) Whatisdifferencebetween server side& client side scripting language? 5]

c) Write HTML form to read user name & password. This datais sent to

the servlet. If the correct user name and password is given then welcome
him/her by his/her name otherwise display the messagefor invalid user.[8]

OR
Q2) @ Enlist the stepsfor connectivity between servlet and database. [9]
b) What arethe strengthsof XML technology?Also enlist the limitations of
XML. [5]

c) WriteaAJAX script to obtain the student information stored in XML
document the information should displayed on clicking the button. It

should be displayed on tabular form. [8]

Q3) @ Write a advantages of JSP over serviet. Also explain the lifecycle of
JSP. [5]

b) Explainthescripting e ementsin JSP. [9]

c) WhatisMVC?Draw and Explain MV C architecture for developing web
applications. [7]

OR

Q4) @ Wiriteashort note or SOAP. [5]
b) Draw and Explain neat diagram which depicts MV C to Struts
architectures. [9]

c) Writeaclient server JSP Program to find the simple interest and display
theresultintheclient. [7]

PT.O.



Q5) 8
b)

Q6) &)
b)

Q7) 8
b)

Qg) a)

b)

Classify the data types of PHP and describe various data types. [9]

Explain how session and cookies are used for session management in

PHP. [8]

What is associative arrays in PHP? Explain it with help of smple PHP

code. [5]
OR

| dentify and Explain step invoved in connecting to MySQL with PHP[8]
How does ASPNET works? Also enlist the features of ASPNET. [5]

Explainthelifecycle of ASPNET application. [9]
Explain the scalar types and their operation in RUBY. [6]
Write aprogram in Railsfor displaying the current date & time. [6]
Write aRUBY program to add two numbers. [9]
OR
Write a RUBY program that sorts the array and searches the desired
elementsfrom array. [8]
Explain how to write astudent’s classin RUBY program. [9]
T 13 1%
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Total No. of Questions :8] SEAT No. :
PE3237 [Total No. of Pages : 2
[6583]-274
T.E. (Computer Science & Design)

UI/UX DESIGN
(2019 Pattern) (Semester-VI) (318253)

Time :2%: Hours] [Max. Marks : 70
Instructions to the candidates:

1) Answer Q.1 or Q.2, Q.3 or Q.4, Q.5 or 0.6, Q.7 or Q.8.

2) Neat diagrams must be drawn wherever necessary .

3)  Figures to the right indicate full marks.

4) Assume suitable data if necessary.

Q1) a) Discuss the significance of expert reviews in interface design. [6]

b) Apply the principle of “feedback” by giving an example in an

E-commerce App. [6]
c) Explain the effectiveness of different development methodologies
(e.g,Agile, Waterfall) in supporting usability in interface design. [6]

OR

02) a) Whatis the difference between usability testing and expert review? [6]

b) Explain any 4 golden rules of interface design. [6]

c) List the principles of user interface (UI) design. What does the term
Wireframe mean in UI/UX design? [6]
Q3) a) Explain the function of system menus. [6]

b) Explain the concept of direct manipulation in user interface design. [6]

c) Describe why consistency is important in interface design. [S]

OR
04) a) Explain the difference between hierarchical and flat menu structures. [6]
b)  Why is phrasing important when designing menu options? [6]

c¢) Compare form fill-in and dialog boxes: When would you use each one ?

[S]
PTO.



05) a)
b)

Q6) a)

b)

Q7) a)

b)

08) a)

b)
c)

Explain the difference between a checkbox and a radio button. [6]
Create a short error message for a failed login attempt. [6]
Analyze how using natural language interfaces (like voice assistants) can
make systems easier for new users. [6]
OR
Design a basic layout for a form with radio buttons, checkboxes, and a
submit button for newsletter subscription preferences . [6]
Explain the purpose of progress indicators. [6]

Compare and contrast the operable controls of buttons, sliders tabs and
scroll bars in user interfaces. [6]

Explain the concept of balancing function and fashion in user interface

design. [6]

Develop a usability test plan for a new e- learning platform. [6]

Write any five differences between Heuristic Evaluation and Cognitive

Walkthrough. [5]
OR

Explain the two models used to represent response time impacts on
quality of service in user interfaces. [6]

Create a person and journey map for an online food delivery app.  [6]
How would you measure user satisfaction using surveys? [S]
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PE5S(082 [Total No. of Pages : 2
[6583]-275
T.E. (Computer Science & Design)

MULTIMEDIA TECHNIQUES
(2019 Pattern) (Semester-VI) (318254A) Elective -11

Time :2%: Hours] [Max. Marks : 70
Instructions to the candidates:

1) Answer QI or Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8.

3)  Figures to the right indicate full marks.

4) Assume suitable data, if necessary.

Q1) a) Explain the Ultra High Definition TV? [6]
b) Draw and explain a typical electronic signal for one scan line of NTSC
composite video. [6]

c¢) How would you differentiate between conventional TV and HDTV [§]

OR

Q2) a) What are three different interfaces for analog video signal transmission?
Explain anyone in detail. [6]

b) How would you identify the limitations of CRT? Draw and explain a
typical electronic signal for one scan line of NTSC composite video [6]

c) Explain the advantages of digital representation for video. [5]

03) a) Using the information, you have learned about Dictionary-Based coding ,
construct LZW compression for string ABABBA BCABABBA. [6]

b) Explain any two types of wavelet transforms. [6]
c¢) How would you demonstrate coding tree for HELLO using Shannon
Fano algorithm. [5]

OR
04) a) What is JPEG Standard? Draw and explain block diagram for JPEG
encoder. [6]

b) Identify the Advantages and disadvantages of Arithmetic Coding as
compared to Huffman Coding? [6]
c) What are three most used numerical distortion measures in image
compression? Explain in detail. [S]

PT.O.



05) a)
b)

Q6) a)

b)

Q7) a)

b)

08) a)
b)

Explain at least two future applications of Immersive Technologies [6]
Compose Applications, Challenges & Future Potential of AR display.
[6]
Explain about AR, VR and MR [6]
OR
Enlist types of head-mounted displays? Explain Mobile VR with suitable
Example. [6]
Explain functional requirements for augmented reality ecosystem.  [6]
Enlist the input devices that are popularly used in immersive experience
systems. Explain any input device in detail. [6]

What changes would you make in the medical field using Big Data and Al
technology [6]
Draw and explain each layer from the architecture of the Internet of Things
(IoT). [6]
Judge the importance of immersive experiences for designing academic
applications which serve communication between educators, researchers

and students. [6]
OR
Explain the use of Big Data and Al technology in medical field. [6]
Decide the major functions of AI-Based software? Explain how Al achieves
incredible accuracy. [6]
What alternative services would you suggest using M-10T for road safety
system. [6]
® o ©
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Total No. of Questions :8] SEAT No. :
PE3238 [Total No. of Pages : 2
[6583]-277
T.E. ( Computer Science and design )

CLOUD COMPUTING
(2019 Pattern) (Semester-VI) (318254C) (Elective-II)

Time : 22Hours] [Max. Marks : 70
Instructions to the candidates:

1) Solve Q.1 or Q.2, Q.3 or Q.4, Q.5 or Q.6, Q.7 or Q.8.

2) The figures to the right indicate full marks.

3) Assume suitable data,if necessary.

Q1) a) Explainthe concept of Virtualization. Explain CPU Virtualization.  [6]

b) Explain-Network and Storage Virtualization. [6]
c) Differentiate between-full Virtualization and para Virtualization. [6]
OR
02) a) Differentiate between- Virtualization in the Grid and Virtualization in the
cloud. [6]
b) Explain -Virtual Infrastructure in detail [6]
c¢) Whatis the need of Virtualization? Explain -Virtual Clustering. [6]
03) a) Explain -Amazon web services and its Components. [6]
b) Explain -Microsoft Azure Core Concepts and its Components. [6]
c) Explain-OpenStack Architecture. [6]
OR
Q4) a) Explain with diagram Amazon simple DB. [6]
b) Explain with diagram Elastic Cloud Computing (EC2) [6]
c) Explain Amazon Database services (Dynamo DB) [6]

PT.O.



05) a)
b)

06) a)

b)

Q7) a)
b)

08) a)
b)

Explain in detail -Content - Level Security in Cloud Computing? [6]
How to provide Security to Data in the Cloud? [6]

What is Risk Management in Cloud Computing? What are the different

types of risks in cloud computing? [S]
OR

What are the Security Authentication Challenges in the Cloud? [6]

Explain -Secure Cloud Software Testing. [6]

What are the Secure Cloud Software Requirements? [5]

Explain the concept of Container and Docker in the cloud Computing.[6]

Explain in detail Comet Cloud. [6]
What are future trends in cloud computing ? Explain with examples. [5]
OR
Explain the concept of Jungle Computing. [6]
Explain in detail -Kubernetes. [6]
Explain in detail Mobile Cloud. [5]
® o ©
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SEAT No.:

[Total No. of Pages: 2

T.E. (Computer Scienceand Design)

BUSINESSINTELLIGENCEAND DATAANALYTICS
(2019 Pattern) (Semester - VI) (318254 D) (Elective- 11)

Time: 2%2Hours) [Max. Marks: 70
I nstructions to the candidates:
1) Answer Qlor Q.2 Q3o0r Q4 Q50r Q6 Q.70r Q8.
2) Neat diagrams must be drawn wherever necessary.
3) Figuresto theright indicate full marks.
4) Assume suitable data, if necessary.
Q1) @ Write short note on output forms : PDF, XLS, CSV. [6]
b) Write short note on Dashboards. [6]
c) How to build dimensional datamodels? [9]
OR
Q2) @ Explainindetall any two typesof reports. [6]
b) Explainthefiltering of reportsin detail. [6]
c) Explainindetaill drill upanddrill down operations. [9]
Q3) @ Explain Dataexplorationindetail with example. [7]
b) Explain Datatransformationindetail with example. [9]
c) Write short note on Data Validation. [9]
OR
Q4) @ Explaindatareductionindetail withexample. [7]
b) Differencebetween Univariate, Bivariate, Multivariate analysis. [9]
c) Write ashort note on data discretization. [9]

PT.O.



Q5) @ Explain Association rule and itstypes. [9]
b) Write ashort note on Classification. [9]

c) Consider the following dataset and we will find frequent item sets and
generate association rules for them using Apriori algorithm, Consider

minimum support count is 2 & minimum confidence is 60%. [8]
TID items
T1 1112,15
T2 12,14
T3 12,13
T4 11,12, 14
T5 11,13
T6 12, 13
T7 11,13
T8 11,12,13,15
T9 11,12,13
OR
Q6) @ ExplainBayestheoremin detail. [9]
b) Difference between Classification and Clustering. [9]
c) ExplainLogisticregressionindetail withexample. [8]
Q7) @ Explainroleof Bl in ERP, [6]
b) Explain Rolesof Analytical toolsin Bl. [6]
c) ExplainBI applicationin CRM. [6]
OR
Q8) a Explainapplicationsof Bl intelecommunication and banking. [6]
b) Explain Bl applicationin Logistics and Production. [6]
c) ExplainRoleof Bl in Finance and marketing. [6]
X X X
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PE2722 [Total No. of Pages : 2
[6583]-279
T.E. ( Computer Science and Design Engineering)
SOFTWARE ENGINEERING AND PROJECT MANAGEMENT
(2019 Pattern) (Semester-V) (318241)

Time : 22Hours] [Max. Marks : 70
Instructions to the candidates:

1) Answer QI or Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8.

2) Draw neat and clean diagram.

3) Assume suitable data if necessary.

Q1) a) Explain the quality attributes considered in software design. [6]
b) Abstraction & refinement are complementary concepts. Justify. [6]
c¢) What are the characteristics of a well formed design class? [6]

OR
02) a) Explain the user interface design steps. [6]
b) Explain any 3 architecture styles. [6]

c¢) Describe the design model with a neat diagram and give the traceability of
each layer of the design model to analysis model. [6]
03) a) Explain the term people and the product of management spectrum. [6]

b) What are the categories of stakeholders? What are the characteristics of

effective project manager? [6]
c) Explain the FP based estimation technique. [6]
OR
04) a) Explain COCOMO model for project estimation. [6]
b) Explain the role of people, product and process in project management.
[6]
¢) Whatis LOC based estimation? Explain with an example. [6]

PT.O.



05) a)
b)

Q6) a)

b)

Q7) a)

b)

08) a)
b)

What are the types of risks? Explain in brief. [6]

How risk projection is carried out in risk table? [6]

Compare forward engineering with reverse engineering. [5]
OR

What do you understand by Software Configuration Management (SCM)?
Discuss the importance of SCM. [6]
Explain Business Process Reengineering Model. [6]

Explain SCM repository in detail. What are advantages of SCM
repository? [S]

Explain following testing types.

1) Validation testing

i1) acceptance testing

111) smoke testing process. [6]
Write a short note on test management and Automation. [6]
Explain the strategic approach to software testing. [5]

OR

What is GUI Testing? Explain in detail. [6]
What is importance of testing practices? What are principles of testing
practices? [6]
Differentiate between alpha and beta testing. [S]
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[6583]-280
T.E. (Computer Scienceand Design)
THEORY OF COMPUTATION
(2019 Pattern) (Semester - V) (318242)

Time: 2%2Hours) [Max. Marks: 70
I nstructions to the candidates:

1) Answer Q1 or Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8.

2) Neat diagrams must be drawn wherever necessary.

3) Figuresto theright indicate full marks.

4) Assume suitable data, if necessary.

Q1) @ Writecontext freegrammar for thefollowing language [9]
) O00+1*010+1)*1
i) (a+ b)* bbb (a+ b)*
b) Writean equivaent left-linear grammar for theright-linear grammar.  [9]
S— OA|[1B
A — 0C|1A|0
B — 1B[1A[1
C—- 00
OR

Q2) @ Explain with suitable examples, any two applications of Context Free
Grammar. [6]

b) Simplify thefollowing Context Free Grammar (CFG). [6]
S — ASB|e
A —> aASle
B — ShslA|bb
G ={(S,A,B), (ab), S,P: Productions are given above
c) Writeanote on Chomsky hierarchy. [6]

PT.O.



Q3) @ Consider the PDA withfollowing rules [9]
5(dy & Zy) = (g, aZ,)
(9, & @) = (q,, )
5(q, b, @ =(q,, €)
5(ay, b, @ = (a,, €)
(0 & Z) = (ay, &)
Obtain the CFG equivalent to PDA.

b) Design a PDA for accepting alanguage L = {w |w € (a + b)* and
n(w) > n, (w)}

Also simulateit for the input string ‘ aababaly’ [9]
OR

Q4) @ DefinePDA. What are different types of PDA?Applications of PDA 9]

b) Convert following CFG to PDA [6]
S->ash |A
A ->bSa|S|e

c) Explain Closure property of PDA with suitable example. [3]

Q5) @ ConstructaTM to compute L ={a" b* | n > 0} Write simulation for the

string. [9]
) abb
i) aabbbb

b) Construct aTuring Machine to accept the language [6]

L={aba|n>=1}
c) Differentiate between FA and TM. [3]
OR
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Q6) &)
b)

Q7) 8

b)

Q8) a
b)

Construct TM for — L = { All string with equal nosof asand b’'s)) [4]
Write a short note on Halting Problem of Turing Machine. [6]

What is Turing Machine? Givetheformal definitionof TM. DesignaTM
that replaces every occurrences of abb by baa [8]

What do you mean by NP-Problems? Justify that Travelling Salesman

problem is NP Problem. [8]

What do you mean by Polymonial Time Reduction? Explain with suitable

example. [8]
OR

Differentiate between P-class problems and NP-class problems. [6]
What are Tractable and Intractable problems? Explainin detail. [6]

Defineand explain Recursive and Recursively enumerablelanguages.[4]

X X X
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T.E. (Computer Scienceand Design Engineering)
DATABASE SYSTEM DESIGN
(2019 Pattern) (Semester - V) (318243)

Time: 2%2Hourg| [Max. Marks: 70
I nstructions to the candidates:

1)
2)
3)
4)

Ql) 8

b)

Q2) g

b)

Q3) g

b)

Q4) &)
b)

Solve Q.1 or Q.2, Q.30or Q.4,Q.50r Q.6, Q.7 or Q.8.
Neat diagrams must be drawn wherever necessary.
Figuresto the right indicate full marks.

Assume suitable data, if necessary.

What isfunctional dependency? Explain partial dependency and transitive
dependency. Suppose, arelational schemaR (A, B, C, D, E) and set of
functional dependencies. F{ A->BC, CD ->E, B ->D, E->A} Compute
CD*, E*(closure of attribute set CD, attribute E respectively). [8]

Explain threetypes of anomaliesin the database with suitable example.[9]
OR

What isNormalization?Why it isrequired? Explain any two normal form
withexample. [8]

Given a relation R(A, B, C, D) and Functional Dependency set
FD ={ AB—CD, B— C}, determine whether the given R isin 2NF?
If not, convert it into 2 NF. [9]

What is atransaction? List and explain different states through which a
transaction goes during its execution. [9]

Explain two phaselocking protocol. How doesit ensure serializability 7 9]

OR
Write short note on conflict & view serializability. [9]
Explain properties of transaction. [9]

Write short note on Log based recovery.

PT.O.



Q5) @ Compare homogeneous and heterogeneous distributed databases. [8]

b) What isstructured, semi-structured and unstructured data? Explain CAP
theorem and BASE property. [9]

OR
Q6) @ DiscussMongoDB aggregation framework with suitableexamples. [8]
b) Explaindifferent building blocks of Hadoop. [9]

Q7) & Wha aretheapplicationsof Advanced databasesinred timeenvironment? 9]
b) Explain active and deductive databases. [9]

OR
Q8) @ WhatisXML?Whatisneedof XML?Alsoexplain XML databasetypes.[9]
b) Explainnested datatypes: JSON and XML with suitable example. [9]

Tr 1x 13
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[6583]-282

T.E. (Computer Science & Design)
DESIGNANDANALYSISOFALGORITHM
(2019 Pattern) (Semester - V) (318244)

Time: 2¥2Hoursg| [Max. Marks: 70
I nstructions to the candidates:

1) SolveQ.lor Q2 Q.30r Q4,Q50r Q.6 Q.7 or Q.8.

2) Neat diagrams must be drawn wherever necessary.

3) Figuresto theright indicate full marks.

4) Assume suitable data if necessary.

Q1) @ Find optimum solution using fractional greedy algorithm for following
knapsack problem with capacity = 15, Items (11, 12, 13, 14, 15, 16, 17) ,
profit P=(10,5,15,7,6,18,3) and weightw= (2,3,5,7,1,4,1). State whether
the result is an optimum solution or not. Why doesn’t Greedy algorithm
work for 0/1 knapsack Problem? Explain with above example. [10]

b) Illustrate and explain greedy algorithm for problem job sequencing with
deadline and discuss analysis of same. [8]

OR

Q2) @ Consider a knapsack instance n = 4, (w,w,, w,,w,) = (1,2,4,5),
(P, P,» PP, = (5,4,8,6) and M = 5. Find optimal solution using dynamic
programming. Design a linear time algorithm for solving fractional
Knapsack problem. Provethat thetime complexity of presented algorithm
isindeed linear. [10]

b) Discuss and write algorithm for Chain Matrix Multiplication problem
using dynamic programming strategy? Also discuss time and space

complexity of same. [8]
Q3)a Letw={3,5 6,7 and m=15. Produce all possible subsets of w that
sum to m. Draw the state space tree that is generated. [8]
b) Elaborate L C branch & bound and FIFO branch and bound for knapsack
problem. Also discuss time and space Complexity. [10]

OR

PT.O.



Q4) &)

b)

Q3) 8

b)

Q6) a)

b)

Q7) &

b)

Q8) 8

b)

Givethe problem statement of n-queens problem. Construct the solution
for 8-queens problem using state space tree. [8]

State graph coloring problem with example. Explain solution using
backtracking strategy and discuss analysis of same. [10]

Explain is amortized analysis? Discuss aggregate and accounting
technigueswith example. [8]

Discuss algorithms used for embedded System? Explain power

optimized scheduling algorithm used in embedded system. [9]
OR
Elaborate following conceptswith example. [8]

I)  Randomized algorithm
i)  Tractable and Non tractable Problems

Explainin brief amortized analysis. Find the amortized cost with respect
to stack operations. [9]

Discuss the race condition in multithreaded environment. How parallel
loops are executed in multithreaded algorithms? Discuss with suitable
example. [8]
How to find Minimum Spanning Tree using distributed agorithm? Explain
GHS algorithm to find Minimum Spanning Tree. [9]
OR
Write an algorithm for multithreaded matrix multiplication and analyze
the same. [8]

Write algorithm and explain the working of Rabin Karp string matching
algorithm with suitable example compare its performance with Naive
string matching al gorithm. [9]

X XX XX
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T.E. (Computer Scienceand Design Engineering)
INTERNET OF THINGS
(2019 Pattern) (Semester - V) (318245(A)) (Elective-l)

Time: 2%2Hoursg| [Max. Marks: 70
I nstructions to the candidates:

1) SolvequestionsQ.lor Q.2 Q.30r Q4,Q50r Q.6 Q.70r Q8.

2) Neat diagrams must be drawn wherever necessary.

3) Figuresto theright indicate full marks.

4) Assume suitable data if necessary.

Q1) @ ExplainloT communication Models. [6]
b) Ilustratethedifferent pillarsof 10T. [6]
c) Write short note on sensor networks. [6]

OR

Q2) @ Illustrate any two Communication APl with Suitable 0T System.  [6]

b) List and explain the stepsinvolved in 0T system design methodol ogy
with diagram. [6]

c) Explainthe concept of M2M communication in the context of 10T. [6]

Q3) @ ExplantheModbusProtocol indetall with the help of asuitableexample.[6]

b) Compare the advantages and disadvantages of RFID and SCADA
protocols. [6]

c) Whatistheneed of the MQTT (Secure) protocol ? Demonstrate how the
loT applications can be secured using MQTT (Secure) protocol. [6]

OR
Q4) @ Classify between M2M and SCADA protocol with proper example. [6]

b) Explain development of smart irrigation system by applying appropriate
loT protocol. [6]

c) Classify the different 10T Protocols used at Network layer and explain
any one of them in brief. [6]

PT.O.



Q5) 8

b)

Q6) a)
b)

Q7) 8
b)

Q8) 8
b)

Explan: [6]
i)  Auto Bahnfor loT

i)  Xively Cloud for 10T

Explain Django python web application framework. [6]

[llustrate the need for the SkyNet 10T Messaging Platform in 1oT
applications? show how the IoT devices can communicate with each
other using this platform. [9]

OR
Explaininbrief Model, Template and View in Django architecture. [6]
Draw and explain the publish-subscribe messaging using WAMP-

AutoBahn. [6]
Explain the concept of GRPC with the help of its architecture. How
does the GRPC differ from-REST and SOAP. [9]
What are the Challenges for Secure [0T? [6]
Explainin detail the security model for |oT. [6]
How Lightweight Cryptography can be used to provide security to 0T
applications? Writeits advantages. [9]
OR
Illustratethe challengesin designing 10T Applications. [6]

Examine how the threat model isuseful in securing 0T applications.[6]

Predict the possible vulnerabilities in designing a smart home intrusion
detection system. [5]

Tr 1x i3
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[6583]-287
T.E. (E& C) (ACT)
CELLULARNETWORKS
(2019 Pattern) (Semester - V) (304301)

Time: 2%2Hours) [Max. Marks: 70
I nstructions to the candidates:

1) Answer any one Question out of Q1 or Q2, Q3 or Q4, Q5 or Q6 and Q7 or Q8.

2) Neat diagrams must be drawn wherever necessary.

3) Figuresto theright indicate full marks.

4) Assume suitable data, if necessary.

Q1) @ WhatisHandoff?Why isit necessary inMobile Cellular System? Explain

hand off scenario at cell boundary. [8]
b) Writeabrief note on Cell Geometry in mobile communication. [9]
c) WhatisCell Sectoring? Explainwith neat diagram. [4]
OR
Q2) @ Draw aneat diagram of GSM Architecture and explain the function of
each block init. [9]
b) Explainthefollowingtermswithdiagram: [8]
)  Macrocdll
i)  Microcdl
i) Picocdl
Iv) Femtocdl

Q3) @ Write abrief note that includes a neat diagram of the wireless system'’s
Tele Traffic System model. [6]

b) Explainthesignificance of link budget analysisfor wireless systems. [6]

c) Explain the term Blocking Probability and its expression to calculate
Blocking Probability. [6]
OR

PT.O.



Q4) &)

b)

Q5) 8

b)

Q6) a)
b)

Q7) &

b)

Q3) a)

b)

[6583]-287

What islost call system? Derivethefirst Erlang distribution for Lost call
systems. [9]
A group of 5 trunksis offered 2 Erlang of traffic. Find Grade of service,
probability that only one trunk is busy, probability that only onetrunk is
free, probability that at least one trunk isfree. [9]

Describe with neat diagram wireless LAN. Compare Infrastructure and
Adhoc based wireless LAN. [9]

Draw and explain Radio protocol Architecturefor LTE-Advanced System.
[9]

OR
With Block Diagram, Explain GSM Architecture. [6]
Compare 3G and 4G [6]
With diagram explain component of 5G Network Architecture. [6]

Explain with neat diagram, the operation of Network Coding in Mobile

Communication. [6]

Explainin brief following QoS parameters. [9]

1)  Throughput

ii) Latency

i)  Packet Loss

iv) Avalability

v) Rdiability

What are four mechanismsto improvelink robustness of wirelessnetwork.

Explainany onein detail. [6]
OR

Explain the classification of scheduling algorithm & explain the types of

scheduling. [9]

Explain following termswith reference to schedular Design. [8]

)  Classfier

i)  Channel Quality

X X X
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T.E. (Electronics& Communication-Advanced
Communication Technology)
RADIATIONAND MICROWAVE TECHNIQUES
(2019 Pattern) (Semester - V) (304302)

Time: 2%2Hoursg| [Max. Marks: 70
I nstructions to the candidates:

1) SolveQ.lor Q.2 Q3o0r Q4,Q50r Q.6 Q.70r Q.8.

2) Neat diagrams must be drawn wherever necessary.

3) Assume suitable data if necessary.

4) Use of non-programmable scientific calculator is allowed.

Q1) & Satethe propertiesof S-matrix and derive S matrix for H plane Tee.[6]
b) Explain the operating principle of two hole directional coupler with its
S-matrix. [6]

c) Anisolator has an insertion loss of 0.5 dB and an isolation of 30 dB.
Deternine the scattering matrix of the isolator if the isolated ports are

perfetly matched to the junction. [6]

OR
Q2) @ Explain how Magic Teeis used for impedance measurement. [6]
b)  With neat schematic diagram explain the operation of |solator. Also State
S-matrix for it. [6]

c) Draw andexplaintwo-holedirectional coupler with neat diagram.  [6]

Q3) @ Explainthe construction of Single Cavity klystron Tube. [6]
b) Explainthe Cavity Magnetron with Hull cut off conditionindetail. [6]
c) What arethelimitation of conventional tubesat microwavefrequencies? 6]

OR
Q4) @ Explainthe phasefocusing effect in cavity magnetron. [6]
b) Explain construction, operation of Two Cavity Klystron. [6]
c) Distinguish between TWTA and Klystron Tube. [6]

Q5) @ Explain construction and working of PIN diode. State applications of

pin diode. [6]

b)  Writethe comparison between PN junction diode and Schottky diode.[ 6]

c) Write a Short note on IMPATT diode. [5]
OR

PT.O.



Q6) 8
b)

Q7) 8
b)

Q8) g

b)

Explain Gunn Effect using two valley theory. [6]
Explain construction and working of shottky barrier diode. [6]

Explain the operation of Varactor diode. Discuss the constructional
details, equivalent ciruit and figure of merit. Mention itsapplications.[9]

List Industrial and Medical applications of microwave communication.[6]

Differentiate between Satelliteand Terrestrial Communication System.[6]

Writeanote on : Medical Application such as Microwave Diathermy.[5]
OR

Calculatethe SWR of atransmission system operating at 10 GHz. Assume
TE10 wave transmission inside a waveguide of dimensions a = 4 cm,
b = 2.5 cm. The distance measured between twice minimum power

points=1 mm on a slotted line. [6]
Using suitable block diagram explain the operating principle of RADAR.
Enlist the applications of RADAR. [6]
Write short note on effect of Microwave radiation on human. [9]

Tr 1 13
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[6583]-293
T.E. (Electronics& Communication - Advanced Communication
Technology) (Electronics(VL Sl Design & Technology)
COMPUTERNETWORKS
(2019 Pattern) (Semester - V) (304403/304403) (Elective- )

Time: 2%2Hours) [Max. Marks: 70
Instructions to the candidates:

1) Answer Qlor Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8.

2) Figuresto theright indicate full marks.

3) Neat diagrams must be drawn wherever necessary.

4) Assume suitable data, if necessary.

Q1) @ Explainthevarious performance parameters of network layer. [8]
b) CompareIPV4 and IPV6. [8]

OR
Q2) @ Explain Classful and ClasslessAddressing. [8]
b) Explainaddressing classesin IP addressing in details. [8]
Q3) @ Explain RIP massage format with operation. [9]
b) Explaindistancevector routing algorithm. [9]

OR
Q4) @ Differentiate between MAC and IPAddress. [9]
b) Explainunicast routing and multicast routing protocol. [9]

PT.O.



Q5) 8

What isMultiplexing and DeM ultiplexing? Explainin detail (in Transport

Layer). [9]
b) Explainvarioustransport layer quality of services parameters. [9]
OR
Q6) @ What is congestion control? Explain the leaky bucket algorithm with
suitablediagram. [9]
b) Explain User Datagram Protocol in detalils. [9]
Q7) Write short notes: [18]
a DHCP
b) BOOTP
c) SMTP
OR
Q8) @ Listthefunctionsof application layer. Explainthe DNSin detail. [9]
b) Explaintelnet and FTP. [9]
X X X
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T.E. (ElectronicsEngineering) (VL Sl Design & Technology)

COMPUTERARCHITECTURE
(2019 Pattern) (Semester - V) (304401)

Time: 2%2Hoursg| [Max. Marks: 70
I nstructions to the candidates:

1)
2)
3)
4)
Ql) 8

b)

c)

Q2) g
b)

Q3) 8

b)

Q4) g
b)

Answer Q.1 or Q.2,Q.30or Q.4,Q.50r Q.6, Q.7 or Q.8.
Neat diagrams must be drawn wherever necessary.
Figuresto the right indicate full marks.

Assume suitable data if necessary.

Compare and contrast the Single-Cycle Data Path and the Multi-Cycle

Data Path. [6]

Draw and explain asimple block diagram of a generic 4-bit Arithmetic

Logic Unit (ALU). [6]

Define Register Transfer Language (RTL) and explainitssignificancein

the micro-level description of computer architecture. [9]
OR

Briefly definethe three main types of pipeline hazards. [6]

With the help of a neat block diagram, explain the design of a basic
CPU. Describetherolesof the control unit, ALU, register set, and interna

data buses. [6]
Differentiate between Hardwired Control and Microprogrammed
Control. [9]
Explain the hierarchy of memory. Discuss the characteristics and
importance of RAM, ROM. [6]
Comparedirect mapping, fully associative mapping, and set- associative
mapping with examples. [6]
Explain theworking of virtual memory using paging. Describe pagetable
structure, TLB, and address transl ation. [6]
OR
Compare segmentation and paging. [6]
Explain write-back and write-through policies in detail. Discuss their
advantages, disadvantages, and impact on performance. [6]
Explain the difference between SRAM and DRAM. [6]

PT.O.



Q5) 8
b)

Q6) a)

b)

Q7) 8

b)

Q8) g

b)

Describe the architecture of an I/O interfacein detail. [6]

Compare programmed |/O, interrupt-driven I/O, and DMA. [6]

Explain programmed 1/0O. Describeitsworking and limitations. [9]
OR

Explain the working of a DMA controller. Describe cycle stealing and
burst mode of DMA operation. [6]

Explain the concept of interrupt priority. Differentiate between vectored
and non-vectored interrupts. [6]

Classify 1/O devices. Briefly explain any two deviceswith their working
principles. [5]

Describe the basic stages of an instruction pipeline with a neat diagram.

Explain how pipelining improves CPU performance. [6]
ExplainInstruction-Level Parallelism (ILP). Discuss static and dynamic
techniques. [6]
Explain VLIW architecture. Discussits features, advantages. [6]
OR
Explain the basic architecture of a GPU. Compare CPU and GPU
processing models. [6]
Describe the architecture of multi-core processors. [6]
Explain Flynn’'sclassification of computer architectures. Compare SIMD
and MIMD. [6]
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T.E. (Electronics Engineering) (VLSI Design & Technology)

Analogand Digital CMOSDesign
(2019 Pattern) (Semester - V) (304402)

Time: 2%2Hours] [Max. Marks: 70
| nstructions to the candidates:

1)
2)
3)
4)

Ql) 3
b)

Q2) &)

b)

Q3) 4
b)

Q4) 3
b)

Q5) 3

b)

Answer Q.1 or Q.2, Q.30r Q.4, Q.50r Q.6, Q.7 or Q.8
Neat diagrams must be drawn wherever necessary.
Figures to the right side indicate full marks.
Assume Suitable data if necessary.

What is comparator? Explain its static and dynamic characteristics. [8]

Explain regenerative comparator with suitable diagram. [9]
OR

How auto zeroing technique is used for improving the performance of

open loop comparator? [8]

Explain push pull output comparator. [9]

Draw and explain the | C fabrication process of CMOS technologies.[9]

Draw the stick diagram for AND & OR gate. [9]
OR

Explain CMOSdesignrulesin details. [9]

Draw and explain the CMOS circuit for Full Adder. [9]

What are the common pitfallsand fallaciesin CMOS circuit design?

Explain with suitable example. [9]
Explain the equivalent RC circuit of RC delay model. [8]
OR

PT.O.



Q6) a
b)

Q7) a

b)

Q8) &

b)

[6583]-297

Explainthedelay in multistagelogic circuit. [9]

Explainthedesgnrulesfor Manufacturability (DFM) rel ated to manufacturing

of complex process of CMOS design. [8]
Discuss the various factors affecting dynamic power consumption in
CMOS logic circuits. [9]
What is meant by logical effort with wires? Explain how wire parasitic
influence on delay and power? [9]
OR
Discuss the impact of interconnects on delay power and signal integrity
in CMOS VLSI design. [9]
What isenergy delay optimization? Explain itsimportancein low-power
CMOS design. [9]
o & b
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[6583]-298
T.E. (Electronics Engineering)
VLSl DESIGN & TECHNOLOGY
Database M anagement
(2019 Pattern) (Semester - V) (304403) (Elective - 1)

Time: 2%2Hours] [Max. Marks: 70
Instructions to the candidates :

1) Answer Q1 or Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8.

2) Neat diagrams must be drawn wherever necessary.

3) Figuresto theright side indicate full marks.

4) Assume suitable data, if necessary.

Ql) @ Explainfollowingtermswithexamples. [6]
i)  Procedure
i)  Function
b) Describeroleof Primary key, Foreign key, Uruque key. [6]
c) Explainany two transaction control commands. [9]
OR
Q2) @ Explainwith example, sub-queriesand correlated subqueries. [6]
b) Explain use group by, having, order by, join and its types [6]
c) Explainany three SQL datatypeswith example. [9]
Q3) @ WhatistheACID properties of the transaction? Explain it. [6]
b) Explainthetransaction stateswith state diagram. [6]
c) Explain advantages and disadvantages of concurrent execution of
transactions. [6]
OR

Q4) @ What isneed of concurrency control in database management? [6]

b) Explain how deadlock occurs? Which are the actions required for the
deadlock recovery process? [6]

c) Explainwith example, recoverable and non recoverable schedules. [6]
P.T.O.



Q5) a)
b)

Q6) a)
b)

Q7) &)
b)

Q8) a)
b)

Explainindetail an architecture of aparallel database. [6]
With schematic diagram, explain the architecture of Oracle Database.[6]
What is necessity of distributed database management system?What are

advantages of distributed database. [6]
OR
Explain multiuser DBM Sarchitecture. [6]
Explain the real life example of Real Life Example of Distributed
transaction. [6]
What is distributed transaction? Explain failure modes of distributed
transaction. [6]
Explain two phase commit protocol in distributed database. [6]
Explain the Characteristics of Homogeneous Databases. [6]
What are the differences between synchronous and asynchronous
replication? [9]
OR
With suitable example, explain design of distributed database. [9]
What is distributed transaction? Explain failure modes of distributed
transaction. [6]
Explain in short: Comment protocols and concurrency control in
distributed database. [6]
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PE-5087 [Total No. of Pages: 2

[6583]-299

T.E. (Electronics Engineering) (VLSI Design & Technology)

DESIGN FOR TESTABILITY

(2019 Pattern) (Semester - V) (304403) (Elective - 1)

Time: 2%2Hours] [Max. Marks: 70
| nstructions to the candidates:

1)
2)
3)
4)

Ql) 3
b)

Q2) &
b)

Q3) a

b)

Q4) &)
b)

Q5) 8
b)

Answer Q.1 or Q.2, Q.30r Q.4, Q.50r Q.6, Q.7 or Q.8
Neat diagrams must be drawn wherever necessary.
Figures to the right side indicate full marks.
Assume Suitable data if necessary.

Define controllability and observability in sequentia circuits. [8]

Examine how boundary scan differsfrom internal scan methods. [9]
OR

List common ad-hoc design rulesfor improving testability. [8]

Explain therole of boundary scan in board-level testing. [9]

Compare deterministic and pseudo-random test pattern generation

methods. [9]

Explain how aMultiple Input Signature Register (MISR) isused in self-

testing. [9]
OR

Definethe function of aBuilt-In Logic Block Observer (BILBO). [9]
Analyze the advantages of Circular BIST compared to standard BIST

methods. [9]

Demonstrate how BIST can be applied to test on-chip RAM. [8]

Apply the Galloping 0'sand 1'salgorithm to detect faultsin a4x4 memory

array. [9]
OR

PT.O.



Q6) a
b)

Q7) a
b)

Q8) &)

b)

[6583]-299

Describethe difference between Galloping and March test algorithms.[§]

Develop a combined RAM test strategy to detect stuck-at, transition,

and pattern-sensitivefaults. [9]

What ismeant by “ Totally Self-Checking” (TSC) design? [9]

Comparethe performance of m/n code-based checkersand parity-based

checkers. [9]
OR

Judgewhether equality checkerscan achievetotal self-checking property.
Justify your answer. [9]

Evauatethelimitations of using Berger codesfor sequential circuit error
detection. [9]

ofo ofo ofo
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PE-5758 [Total No. of Pages : 3

[6583]-300
T.E. (Electronics Engineering)
VLSl DESIGN & TECHNOLOGY
Satistics and Numerical Techniques
(2019 Pattern) (Semester - V) (304403) (Elective - 1)

Time: 2%2Hours] [Max. Marks: 70
Instructions to the candidates :

1) Answer Q1 or Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8.

2) Neat diagrams must be drawn wherever necessary.

3) Figuresto theright side indicate full marks.

4) Assume suitable data, if necessary.

Ql) @ Explan Mean, Median,variance and standard deviation with related to
Probability Density Function. [8]
b) Compare Probability Density Function with Cumulative Density Function
[9]
OR
Q2) @ Write short note on standard Probability distribution. [8]
Let X be acontinuous random variable with PDF
f X (X) = {x +1200 < x < lotherwise
Find E(Xn), where neN.
b) Let X beacontinuousrandom variable with PDF [9]
f X (X) ={3 x40 x > lotherwise
Find the mean and variance of X.

Q3) @ What isNewton Raphson Method? Write the steps of algorithm. List the
application of this method. [9]

b) List and explain the principles of Least square method. Consider the set
of points :(-1,0), (0,2), (1,4), and (k, 5). The values of slope and
y-intercept in the equation of least squares are 1.7 and 1.9 respectively.
Can you determine the value of k? [9]

OR
P.T.O.



Q4) 8

b)

Q5) a)

b)

Q6) a)

b)

Q7) &

b)

[6583]-300

Determine the minimum number of iterations of the Bisection Method
necessary to approximate a root of f(x) = x> + x — 4 on [1,4]
with € =10-4. Find the approximation with this accuracy. [9]

Explainfalseposition method and state formula. Also correct thefollowing
up to three decimal places using the False Position Method. [9]

f(x) = 2e'sinx -3

Following isthetable of squareroots. Calculatethevaluesof by Newton's

Interpolation. [9]
X 150 152 154 156
Y =X | 12247 | 12.329 | 12.410 | 12.490
Fitastraight lineto given dataregarding x astheindependent variable.[ 8]
X I 2 3 4 5 6
y | 1200 | 900 | 600 | 200 | 110 50

OR

Find the least square polynomial approximation of quadratic curve [9]

X 0 1 2 3 4

y | -4 1| 4 ‘11 2

Thefollowing data gives the values of y corresponding to certain values
of x, Find the value of x when y = 167.59789 by applying Lagrange's

method.

X

2

5

Z

y

12

17

317

[8]

Staterectangular rule and find the Solution using Simpson’s 1/3 rule.[ 10]

Differentiate between Simpson’s 1/3 rule and Trapezoidal Rule.

X

f(x)

0.0

1.0000

0.1

0.9975

0.12

0.9900

0.3

0.9776

04

0.8604

OR

[8]



Q8) @ Draw aflow chart for Simpson’s 1/3 rule to evaluate integration of any

function. [9]
b) Explain Picards iterative method. Calculate y when x = 0.3 up to
3iterations. [9]
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Total No. of Questions: 8] SEAT No. :
PE3239 [Total No. of Pages: 2
[6583]-302
T.E. (Computer Scienceand Engineering) (Data Science)
DATAWAREHOUSINGAND MINING
(2019 Pattern) (Semester-V) (310641)

Time: 2%2Hours) [Max. Marks: 70
I nstructions to the candidates:

1) Answer Qlor Q.2 Q30r Q4, Q50r Q.6 Q.70r Q.8.

2) Assume suitable data if necessary.

3) Draw neat diagramswherever necessary.

4) Figuresto theright indicate full marks.

Q1) @ Explain Data Warehouse implementation using the Architectural

Components. [6]

b) Describe different Data Cube operations with examples. [6]

c) Explainthe process of Data Cleaning and Data | ntegration with suitable
examples. [6]

OR

Q2) @ Discussthe stepsinvolved in Attribute-Oriented Induction (AQOI).  [6]
b) Explain Data Reduction techniques used in DataWarehousing. [6]

c) Illustrate OLAP operations using a Banking case study. [6]

Q3) @ Consider the following transactional database and find out Frequent
Itemsets using Apriori algorithm with minimum support count=2. [6]

TID |List of Items IDS

Tl Il’ I2’ I5

T2 |2’ |4

T3 |2’ IS

T4 Il’ I2’ I4

T5 Il’ IS

T6 I2’ |3

T7 Il’ IS
b) Describe Frequent Pattern Tree (FP-Tree) and its construction. [6]
c) Listandexplaindifferent pattern evaluation measures. [9]

OR

PT.O.



Q4) &)
b)

Q5) 8

b)

Q6) a)
b)

Q7) a
b)

Q3) a)
b)

Explain different types of Association Ruleswith an example. [6]
Differentiate between Support and Confidence metrics in Association
Mining. [6]

Explaintheterms Closed Frequent Itemset and Maximal Frequent | temset.
[5]

Define a classification problem and explain the process of building a

classification model. [6]

Explain Decision Tree Induction with an example. [6]

Discuss the working principle of the Naive Bayes classifier. [6]
OR

Compare K-Nearest Neighbour (KNN) and Bayesian Classification. [6]
Explain the structure and functioning of Neural Network-based

classfication. [6]

Discuss characteristics of Rule-based classifiers with examples. [6]

Explain the concept of Clustering and its applications. [6]

Describe Hierarchical Clustering with asuitable diagram. [6]

Explain K-means clustering with an example. [9]
OR

Discuss Density-Based Clustering (DBSCAN) and itsadvantages.  [6]

Compare Supervised and Unsupervised learning in the context of
clustering. [6]
Explain Link-Based Clustering with itsapplications. [9]

& & &
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Total No. of Questions : 8] SEAT No. :
PES976 [Total No. of Pages : 2
[6583]-304
T.E. (Computer Science and Engineering (Data Science))
INTERNET OF THINGS AND EMBEDDED SYSTEM
(2019 Pattern) (Semester - V) (310645 B)

Time : 2% Hours]| [Max. Marks : 70
Instructions to the candidates:

1) Answer QI or Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8.

2)  Neat diagrams must be drawn wherever necessary.

3) Figures to the right indicate full marks.

4) Assume suitable data, if necessary.

Q1) a) Demonstrate the use of different networking components and devices
required for the [oT application design. Consider smart irrigation system

as an example for it. [6]

b) Illustrate any communication API with suitable [oT system. [6]

c) [Illustrate the different pillars of IoT. [6]
OR

02) a) Illustrate steps of [oT design methodology for weather forecasting system.
[6]

b) Demonstrate the [oT communication Models. [6]

c) Demonstrate the use of RFID with the help of suitable [oT application.[6]

03) a) Demonstrate the need of standardization of IoT Protocols. [6]
b) Classify between M2M and WSN Protocol. [6]
c) Explain the 6LoWPAN Protocols with features. [6]

OR

04) a) Classify the different IoT Protocols used at Network layer and explain
any one of them in brief. [6]

b) Explain the merits and demerits between RFID and SCADA protocol.[6]
c) Explain the usability of MQTT protocol for IoT applications. [6]

PTO.



05) a)
b)

06) a)
b)

Q7) a)

b)

08) a)
b)

Explain Cloud Storage Model for IoT. [6]

Demonstrate the Django framework with the suitable supporting

application. [6]

Explain GRPC, SOAP. [5]
OR

Explain Communication API. [6]

Show how WAMP, its related concepts are useful in Cloud based [oT
application Development. [6]

Explain SkyNet [oT Messaging Platform. [5]

Predict the possible vulnerabilities in designing smart home intrusion

detection system. [6]

Design an introduction to [oT security, highlighting the unique challenges

and vulnerabilities associated with [oT deployment. [6]

[Mlustrate the challenges in securing loT applications. [5]
OR

Predict the possible challenges in designing secure IoT applications. [6]

Use security concepts to identify different misuse cases of the following

[oT Smart Home Automation applications. [6]

Illustrate the classic pillars of information assurance while securing the

IoT application. [5]
VOV
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PE-3240 [Total No. of Pages: 2
[6583]-305

T.E. (Computer Scienceand Engineering)(Data Science)
SOFTWARE MODELLINGAND DESIGN
(2019 Pattern) (Semester - V) (310645 C)

Time: 2%2Hours] [Max. Marks: 70
I nstructions to the candidates:

1) Answer Qlor Q2 Q.30r Q4,Q50r Q.6, Q.7 or Q.8.

2) Neat diagrams must be drawn wherever necessary.

3) Figures to the right indicate full marks.

4)  Assume suitable data if necessary.

Q1) @ Explaintheconcept of Dynamic Modelling in system design. [6]
b) Explain State Transition Diagramswith examples. [6]

c) How doesDynamic Modelling helpin Object-Oriented Design? Justify

with an example. [6]

OR

Q2) a Differentiate between Sequence Diagramsand Collaboration Diagrams.[6]
b) Describe various approachesto Dynamic Modelling. [6]

c) Ciritically analyzethelimitationsof Dynamic Modelling.. [6]

Q3) & Describedifferent typesof architectural styleswith examples. [6]

b) Explainhow architectural decisionsimpact softwarequality attributes.[6]
c) Explain the concept of Modifiability and Maintainability in software

architecture. [9]
OR

Q4) @ What is Architectural Design? Explain its importance in Software
Development. [6]
b) Comparedifferent Quality Attributes such as Performance, Security,
and Usability. [6]

c) Whatisthesignificance of Availability and Scalability in Software
Architecture? [9]

PT.O.



Q5) 3

b)

Q6) a

b)

Q7) a

b)

Q3) a

b)

[6583]-305

Explain the role of architecture in Agile projects and how it adapts to
iterative development. [6]

Describe the process of designing an architecture and key considerations
involved. [6]

Compare and contrast different notations used for documenting software
architecture. [6]

OR

Explain the concept of architectural viewsand their rolein documentation.

[6]

What is a documentation package? Explain its importance in software
projects. [6]

Illustrate the impact of incomplete or improper documentation on
software development. [6]

Draw the structure of observer pattern with suitable class diagram
including subject and observer. [6]

What are the different creational pattern? Explain any three creational
patterns in short. [6]

What are the benefits of Design Patterns? Explain Factory and abstract
factory patternsin detail with applications. [9]

OR

What are the different structural pattern? Explain any three structural
patterns in short. [6]

What is observer Behavioral pattern? Explain observer Behavioral in
detail with the applicability of singleton creational pattern. [6]

Explain the broker pattern for design of service-oriented architecture.[5]

ofo ofo ofo



Total No. of Questions: 8] SEAT No. :
PE5089 [Total No. of Pages: 2

[6583]-306
T.E. (Computer Science)
TCP/IPNETWORKING

(2019 Pattern) (Semester - V) (310544)
Time: 2%2Hours) [Max. Marks: 70
I nstructions to the candidates:
1) Answer Qlor Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8.
2) Neat diagrams must be drawn wherever necessary.
3) Make suitable assumptionsif necessary.
4) Figuresto theright indicate full marks.

Q1) @ What isthe purpose of an IP address? List the different classes of 1Pv4

addresseswith suitable example? [6]
b) Explainthedifference between Virtual Networksand Datagram Networks
with suitable examples. [6]
c) Draw and explainthe header format of IPv6? [6]
OR
Q2) @ Describe how NAT (Network Address Tranglation) works in connecting
private networksto the Internet. [6]
b) Explain working of ARP Network layer Protocolsin details? [6]
c) Describe distance vector routing algorithms in details with suitable
example, [6]
Q3) @ Describe how CSMA/CD worksin Ethernet networks. [6]
b) Explain the difference between error detection and error correction
techniqueswith examples. [6]
c) Justify answer using CRC for divisor : 1101 divided : 100100 [6]
OR

PT.O.



Q4) &)
b)

Q5) 8

b)

Q6) a)
b)

Q7) &

b)

Q8) a
b)

What isthe main function of the Link Layer in computer networks? [6]

Compare Pure ALOHA and Slotted ALOHA in terms of efficiency and
transmission method. [6]

Write short note on : Hamming Code. [6]

Compare Bluetooth and Zigbee technol ogies. Discusstheir architecture,

frequency bands, range, and applications. [9]

Describe the structure and fields of the |EEE 802.11 frame. Explain how

each field contributesto datatransmission ad reliability. [8]
OR

What is Mobile IP? Explain the need for Mobile IP. [9]

Explain the architecture of cellular networks in detail. Discuss how 3G
and LTE (4G) networks provide Internet access to mobile subscribers.[8]

Explain the Principles of Cryptography? Define in detail public Key

Cryptography. [9]
Describe how digital Signatures provide message integrity nad
authenticaition. [8]
OR
Definein adetail Cryptographic Hash Function. [9]
What isthe purpose of aFirewall in network security? [8]
DI Ok
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PE-2728 [Total No. of Pages: 2

[6583]-308
T.E. (Civil Engineering)

HONORSIN ARCHITECTUREAND TOWN PLANNING

SustainableArchitectureand L andscape Design
(2019 Pattern) (Semester - V1) (301403)

Time: 2%2Hours] [Max. Marks: 70
| nstructions to the candidates:

1)
2)
3)
4)
5)

Ql) 3
b)

c)

Q2) &
b)

Q3) 3

b)

Answer Q.1 or Q.2, Q.30r Q.4, Q.50r Q.6, Q.7 or Q.8.
Figures to the right indicate full marks.

Neat diagrams must be drawn wherever necessary.
Assume sutiable data if required.

Use of non programmable scientific calculator is allowed.

Write a note on features and benefits of Green Residential Cluster. [6]

Which are the different activities to be taken up for restroration and
regjuvenation of water bodies?\What are the benefits of thisdevel opment? 6]

Explainin brief any five features of Smart City. [9]
OR
Explain the concept Eco City with its features and benefits. [6]

What are the roles of an architect and an urban planner in sustainable
planning? [6]

Explainin brief any five coreinfrastructure elements of asmart city.[5]

Enlist thedifferent principlesconsidered for landscape design and explain
any 2indetail. [6]

Write anote on
I)  Surface drainage system and

i)  Subsurface drainage system, in landscape planning. [6]

Write anote on different environmental factors considered in landscape

planning. [9]
OR

PT.O.



Q4) 3

b)

Q5) 3
b)

Q6) a

Q7) a

b)

Q3) a

b)

[6583]-308

Explain in detaill economic, social and ecological importance of

landscaping? [6]
Write anote on Landscape Suitability Analysis. [9]
Explain different typesof landscaping in detail. [6]

Explainin detail any three factors affecting on landscapedesign.  [6]

Writedown in detail any six purposes of landscaping. [6]

Which factors are considered while designing a green roof for residential

building?Explainin detail. [6]
OR

Write a note on "Impact of landscaping on environment". [6]

What are the purposes of green roofing? [4]

Explainin detail the process of landscape planning. [8]

Explain the following factorsthat affects the landscape development in
rural areas; [6]

i)  Road land width,

i) Dranage

Writeanote onfollowing: [6]
I)  Landscapetreatment for highly industrialized areas

i)  Landscape treatment for water logged areas

Explain various measurestaken to improve landscape of existing road.[ 6]

OR
Explainindetail any threefactors affecting landscaping development in
urban areas. [6]
Write a note on "L andscape treatment for desert areas’. [6]
Write anote on "Landscape treatment for coastal highways'. [6]
& b R



Total No. of Questions : 8] SEAT No. :

PE-2729 [Total No. of Pages : 2
[6583]-309
T.E. (Mechanical)
302013MJ : HONORS IN DESIGN FOR ADDITIVE
MANUFACTURING
(2019 Pattern) (Semester - VI)

Time: 2%2Hours] [Max. Marks: 70
I nstructions to the candidates:

1) Answer Ql or Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8.

2) Neat diagrams must be drawn wherever necessary.

3) Figures to the right side indicate full marks.

4) Assume Suitable data if necessary.

Q1) @ EnlistvariousAM technologies? Explain how to select AM technologies

using decision methods. [9]
b) Whatisform fit function? Why they areimportant? Explain with the help
of suitable example. [9]

OR

Q2) & Explain distortion control methods in AM? Write a short note on
Composition and Phase transformation in process monitoring and control
of Additive Manufacturing. [8]

b) Explainany two defectsand itsrectification in 3d printing. [6]

c) Writeashort note onresidual stressesin additive manufacturing.  [4]

Q3) @ Write Classification and Types of 2D and 3D path Planning. Explain
Path sequencing strategy. [9]

b) What are different types of post processing methods for additive
manufacturing? explain support removal techniqueswith its advantages
and disadvantages. [8]

OR

PT.O.



Q4) &)

b)

Q3) 8
b)

Q6) a)
b)

Q7) 8

b)

Q8) g

b)

What do you mean by slicing? Explain components of slicing software.

[7]
Explaintheimportance of heat treatmentin AM. [6]
Write a short note on Support Material. [4]

What istheroleof Infill in3D printing? Explain different Infill patterns.[9]

Explain CAD file and format for engineering and non-engineering
applicationsinAM. [9]

OR
Explain ISO and ASTM standards for Additive Manufacturing. [8]

What is topology optimization? Explain the benefits of topology
optimization in additive manufacturing. [6]

How to Repair an STL File or scanned datafile? [4]

Classify and Explain the types of measuring devices used in reverse

engineering. [9]
Explain 3D Scanning and Reverse Engineering for 3D Printing Applications
withtheir fileformat. [8]
OR
Write a short note on Scanned Geometry Refinement. How repairing is
done of scanned geometry? [8]
Explain data handling and reduction processin AM. [5]
Explain Point Cloud data. [4]
o308 630 0%
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[6583]-311

T.E. (Mechanical/Electrical)
(302033M J) HONORSIN E-VEHICLE SYSTEM DESIGN
(2019 Pattern) (Semester - V1)

Time: 2%2Hours] [Max. Marks: 70
I nstructions to the candidates:

1) Answer Four questions from the following.

2) Draw neat labeled diagrams wherever necessary.

3) Figures to the right side indicate full marks.

4) Use of non-programmable electronic calculator is permitted.

5) Assume Suitable / Standard data if necessary.

Q1) @ Explaintractioncontrol systeminEV. [8]
b) Classify braking system used in automotive. [9]

OR
Q2) a Explaineementsof vehicledynamicssystem. [8]

b) Explainwith neat diagram regenerative breaking system (ABYS). [9]

Q3) @ ExplanPowertrainine-vehicle. [8]
b) Explain Twowhesel drivelayout design. [9]

OR
Q4) @ ExplainTransmissionsysteminHEV. [8]
b) WhatisTorsen and active differential system. [9]
Q5) @ Explainbattery compartment and itsneed in E-vehicle. [9]
b)  Write short note on: [9]

1) Batterylifeanalysis
i)  Pack cooling system
OR

PT.O.



Q6) a Explainbattery performance degradation modelling. [9]

b) Explainwith neat diagram Air and Liquid cooling used for battery
compartment. [9]

Q7) @ Explaincrashanadysisof EV [9]

b) Explaintheimportance and processinvolved in Crash/Impact analysis.[9]

OR
Q8) & What doyoumean by Vehicledynamics? Explain components of vehicle
dynamicswith neat sketches. [9]
b) Explain Vehicle dynamics and its components. [9]
o & b
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PE-5782 [Total No. of Pages : 2

[6583]-312
T.Y. B.E. (Mechanical Engineering)
HONORS IN SYSTEMS ENGINEERING
Model Based Systems Engineering
(2019 Pattern) (Semester - VI) (302043MJ)

Time: 2%2Hours] [Max. Marks: 70
I nstructions to the candidates:

1)
2)
3)
4)

Q1) a)

b)

02) a)

b)

03) a)

b)

04) a)

b)

Answer Q.1 or Q.2, Q.30or Q.4, Q.50r Q.6, Q.70r Q8.
Figures to the right side indicate full marks.
Assume suitable data wherever necessary.

Draw neat diagrams wherever required.

Explain the purpose of the structural aspect and the behavioural aspect
in SysML. How do they support consistent system modelling?  [9]

Describe Block Definition diagrams (BDD) and Internal Block
Diagrams (IBD) and explain how they support system architecture
visualisation. [9]

OR

Discuss the importance of model abstraction in SysML and explain
how various diagram types enable multi-level representation of a
complex engineering system. [9]

Elaborate the concept of allocation of SysML. Provide an example
showing allocation between logical behaviour and physical structure.[9]

Explain the role of methodology in ensuring model completeness and

consistency during MBSE implementation. 9]
Discuss the criteria for selecting an appropriate MBSE modelling tool
for a large-scale system. Provide suitable examples. [9]
OR
Describe the phases of Object-Oriented Systems Engineering Method
(OOSEM) with a suitable real-word example. [9]
Explain how modelling languages and modelling tools together
improve system verification and validation in MBSE. [9]

PT.O.



05) a)

b)

06) a)

b)

Q7) a)

b)

08) a)

b)

Compare the waterfall model and the iterative model in the context of
systems engineering. Which model better aligns with MBSE and why?

[9]
Explain the role of feedback loops in process modelling and how they
contribute to improved system quality. [8]

OR

Discuss the importance of lifecycle process modelling in MBSE.
Illustrate how lifecycle activities are represented in a process model.[9]

Explain how MBSE facilitates process integration across requirement
analysis, design and verification phases. [8]

Explain the characteristics of well-formed system requirements and

describe how MBSE tools help enforce these characteristics. [9]
Describe the concept of requirements traceability matrices (RTM) and
explain how they ensure completeness of requirements. [8]
OR
Discuss the challenges in requirement elicitation for complex systems
and explain how MBSE addresses these challenges. [9]
Differentiate between functional and non-functional requirements with
suitable examples. [8]
ool
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[6583]-313
T.E. (Electronics & Telecommunication)
HONORS IN DECENTRALIZE & BLOCKCHAIN
TECHNOLOGIES
(2019 Pattern) (Semester - VI) (304183 HBCT)

Time: 2%2Hours] [Max. Marks: 70
I nstructions to the candidates:

1) Answer Q1 orQ2, Q3 or Q4, Q5 or Q6, Q7or Q8.

2) Neat diagrams must be drawn wherever necessary.

3) Figures to the right side indicate full marks.

Q1) @ Explainconsensusagorithmin detail? [6]
b) What are hash functions and Hash puzzles? [6]
c) Explainterms: [6]

1)  Proof of Activity
i)  Proof of Burn

OR
Q2) @ ExplainByzantine General Problem? [6]
b) What is Proof of stake? Enlist Types of PoS. [6]
c) What are Blocksin a Blockchain? Enlist the disadvantages of Proof of
work. [6]
Q3) @ WhatisEthereum? Enlist benefitsof building on Ethereum. [6]
b) Explain Ethereum Virtual Machine (EVM) in detail ? [6]
c) WhatistheDifference Between Bitcoin and Ethereum Blockchain? [6]

OR
Q4) @ WhatArethe Rea-World Use Cases of Ethereum? [6]
b) Explaintheterms: [6]

i)  EthereumClients
i)  EthereumWallets
c) Explaintheterms: [6]
I)  Ethereum Accounts
i)  Ethereum Platforms

PT.O.



Q3) 8

b)

Q6) a)

b)

Q7) 8
b)

Q8) &)
b)

What are the factors to consider when choosing Blockchains? Explain

two factorsin detail. [8]
What is the goal of blockchain? How does blockchain help in decision
making? [9]
OR
What arethe 4 different types of blockchain technology? Explain one of
blockchain technology typein detail. [8]
What are the most important opportunities for deploying blockchain
technology in business? Explain onein detail. [9]
Explain future scope of blockchainin detail ? [8]
Where is blockchain used in real life? Explain the use of blockchain in
loT. [9]
OR

Explain how blockchain used in Medical record management system? 8]

What ismeant by Domain Name Servicein blockchain? Explainin detail.
[9]

L X X & X 4

L)
L)
L)
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[6583]-314
T.E.(E & TC Engineering) (Honors)
ROBOT PROGRAMMING & SIMULATION
(2019 Pattern) (Semester - V1) (304183 HR)

Time: 2%2Hours) [Max. Marks: 70
I nstructions to the candidates:

1)
2)
3)

Ql) &
b)
c)

Q2) &
b)

Q3) 3

b)

Q4) &)

b)

Answer Q1 or Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8.
Figuresto the right indicate full marks.
Assume suitable data, if necessary.

What isVAL Language in Robotics? [6]

Explain palletizing applicationsusing VAL. [6]

Explain VAL Program for PICK and PLACE robotic applications. [6]
OR

Explain Robot welding application using VAL program. [6]

What are the motion commands used in robotics? [6]

Explain Robot welding application using VAL program-WAIT, SIGNAL
and DELAY command for communicationsusing simple applications.[ 6]

What is rapid language for Robotics? What are advantages of Robotics

RAPID language? [6]
What areinstructionsin automatic mode and subroutine command based
programming for PICK and PLACE robotics? [6]
What is Motion, Sensor commands-Data processing? [9]
OR
What are Motion Instructions-Pick and place operation using Industrial
robot-manual mode? [6]
What isthe Difference Between Robotics and Automation. [6]

What are elements and functions, Statements, constants and variablesin
AML? [5]

PT.O.



Q5) 8
b)

Q6) a)
b)

Q7) @
b)

Qg) a)
b)

What is soft robotics? [6]

How AR and VR used in Robotics? [6]

Explain Robot studio online software. [9]
OR

Explain concept of RPA. [9]

What the terms resolution, accuracy and repeatability are as applied to
robotics? [6]

What isjogging inarobot?What arethe 5 main components of robots? 6]

Explain Monte Carlo Localization for Mobile Robot. [9]
What are the 4 types of models in simulation in robotics? Why is the
Cobweb theory important? [9]
OR
What is the continuous cobweb model ? [9]
Explain software used for design robotics application. [9]
X X X
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[6583]-315
T.E. (Printing) (Honors)
SMART PACKAGING
(2019 Pattern) (Semester - VI) (308213)

Time: 2%2Hours) [Max. Marks: 70
I nstructions to the candidates:

1) Answer Q1 or Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8.

2) Figuresto theright indicate full marks.

3) Assume suitable data, if necessary.

4) Neat diagrams must be drawn wherever necessary.

Q1) @ Whatissmart packaging? Describein detailsactive packaging. [10]

b) Whatisinteractive packaging? [7]
OR
Q2) @ What are advantages of smart packaging? [6]

b) Describeindetailswith examplesthe use of various sensorsand indicators
In packaging. [11]

Q3) @ Namefive RFID applicationsin daily life and describe the principle and

functioning of anyone. [12]
b) Describein brief the different types of RFID antennae. [6]
OR
Q4) @ Briefly explainany three NFC Applications. [6]

b) State the different types of RFID printers and enumerate the main
differences between them. [12]

PT.O.



Q5) 8

b)

Q6) a)
b)

Q7) 8
b)

Q3) a)
b)

What do you understand by NFC? How do NFC systems vary from

RFID systems? [12]

Explainin termsof functionality and applications of NFC. [9]
OR

How is data transmission done in NFC. [10]

What are the advantages of NFC as compared to RFID systems? [7]

Give examples use of intelligent packaging in Food packaging. [12]

Describe any implementation stage of smart packaginginafood packaging
Industry. [6]

OR
Give examplesuse of intelligent packaging in pharma packaging. [6]

Describe any implementation stage of smart packaging in a pharma
packaging industry. [12]
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[6583]-316
T.E. (Artificial Intelligenceand M achineL earning) (Honors)
ARTIFICIAL INTELLIGENCE
(2019 Pattern) (Semester - VI) (310303)

Time: 2%2Hours) [Max. Marks: 70
I nstructions to the candidates:

1) SolveQ.lor Q2 Q.30r Q4,Q50r Q.6 Q.7 or Q.8.

2) Neat diagrams must be drawn wherever necessary.

3) Figuresto theright indicate full marks.

4) Assume suitable data if necessary.

Q1) @ DefinePropositional logic. Explaintypesof propositiona logicin detail .[9]
b) Explain the concept of resolution in first order resolution with its

applications. [8]

OR
Q2) @ ExplainBasian networksindetail with example. [9]
b) Describethefollowingtermsin detail: [8]

)  Hidden Markov model
i)  Kamanfilter

Q3) @ Explainlinear regression. Find linear regression equation for thefollowing

two sets of data: [8]

X Y

2 3

4 7

6 5

8 10
b) Explainwhy tousedecisiontreesinAl?Explain Decision treealgorithm.
Explain Advantages and disadvantages of decision tree. [9]

OR

PT.O.



Q4) &)

b)

Q5) @)
b)

Q6) a)
b)

Q7) &

b)

Q8) a

b)

Explain varioustypes of: [8]
1)  Regression

i) Classfication

Write a Short note on: [9]
)  Support Vector Machine

i)  Ensemblelearning

i)  Reinforcement Learning.

Explain adversarial gameinAl. Explain zero sum gamein detail. [9]

Explain four types of gamesin detail. [9]
OR

Explain min max a gorithm with alphabeta pruning. [9]

Explaninbrief: [9]

)  Stochastic games
i)  Partially observable games.

Explain the concept of forward chaining and backward chaining with

example. [9]
Explain expert system. Explain components of expert system. [9]
OR
Explain general framework for text processing using Natural Language
Processing. [9]
Explain computer vision as an expert system application with example of
CV framework. [9]
X X X
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[6583]-317
T.E. (Cyber Security) (Honors)
ENTERPRISEARCHITECTUREAND COMPONENTS
(2019 Pattern) (Semester - VI) (310403)

Time: 2%2Hours) [Max. Marks: 70
I nstructions to the candidates:

1) Answer Qlor Q.2 Q3o0r Q4 Q50r Q6 Q.70r Q8.

2) Figuresto theright side indicates full mark

3) Draw neat diagram wherever necessary.

4) Assume suitable data, if necessary.

Q1) @ Describehow acomponent relationship diagram aidsin systemdesign.[9]

b) Defineacomponent model in software engineering. [6]
c) How would you use a component description to document a software
component? Provide an example. [6]

OR

Q2) @ Describe how component relationship diagrams help in understanding
system architecture. Provide an example to support your explanation.[9]

b) Design a component interaction diagram for a real-time messaging
application, and explain your design choices. [8]

Q3) @ Define‘operational model’ inthe context of softwareengineering.  [6]
b) Describetheroleof service qualitiesin shaping operational model design
decisions. [6]
c) Listthreeservicequalitiesrelevant to operational models. [6]

OR

Q4) @ Explaintheroleof contextin selecting operational model design techniques
for agiven project. Provide examples to support your explanation. [9]

b) Discuss the advantages and disadvantages of various operational model
design techniquesin different project contexts. Use specific scenariosto
Illustrate your points. [9]

PT.O.



Q5) 8

b)

Q6) a)

b)

Q7) &

b)

Q3) &)

b)

Identify and discuss service qualities crucial for effective metadata
management. Explain how these qualities contribute to the success of
metadatamanagement initiatives. [6]
Define“metadata’ and “ master data’ in the context of data management.
Explain theimportance of clear terminology in data-related projects. [6]

Provide definitions for ‘business scenario’ and ‘ component deep dive
Inthe context of software engineering. Explain how thesetermsarerelevant
to system design and development. [9]

OR

| dentify and explain three service qualitiesrel evant to metadatamanagement
systems. Discuss their importance in ensuring the effectiveness and
reliability of such systems. [8]
Describe a business scenario where effective metadata management is
critical. Explain how proper metadata management practices can benefit
the scenario. [9]

Describe how SABSA, COBIT, and TOGAF frameworks can be used
to develop an enterprise security architecture. Provide a step-by-step
approach, highlighting the key considerations at each stage. [9]
Provide a real-life example of an organization that has successfully
Implemented SABSA, COBIT, and TOGAF frameworksinits enterprise
architecture. Discuss the benefits achieved and challenges encountered
during the implementation process. [9]
OR
Explain how CMMI can be used to monitor, measure, and report the
progress of architecture development activities within an organization.
Discuss the key process areas and metrics relevant to this task. [9]
Outline the steps involved in using SABSA, COBIT, and TOGAF to
develop an enterprise security architecture. Discuss the specific
contributions of each framework in the process. [9]

X X X
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[6583]-318
T.E. (Computer Engineering) (Honors)
STATISTICSAND MACHINE LEARNING
(2019 Pattern) (Semester - VI) (310503)

Time: 2%2Hours) [Max. Marks: 70
I nstructions to the candidates:

1)
2)
3)
4)

Ql) a)

b)

Q2) a)

b)

Q3) a)
b)

Answer Q.1 or Q.2,Q.30or Q.4,Q.50r Q.6, Q.7 or Q.8.
Neat diagram must be drawn wherever necessary.
Figuresto the right indicate full marks.

Assume suitable data, if necessary.

Explain [9]
1)  Eigen Value
1)  Eigen Vector

2 -1
Find Eigen Values of a 2 by 2 matrix A = {_4 5 } .

Write formulae for Jacobian matrix and Hessian Matrix. Find the Jacobian

matrix at the point (1,2) of the following function:

f(x, y) = (< + 3y’x, 5y*-2xy + 1). [9]
OR

Write short note on [9]

1)  Chain Rule and its Significance
1)  Partial Derivatives

What is linear equation? What are the different methods to solve system
of linear equation? Explain with suitable example. [9]

Explain different ways in which Netflix uses Machine Learning Algorithms.[9]

Explain in detail Supervised and Unsupervised learning in Machine

Learning. [8]
OR

PT.O.



Q4) a) What is Machine Learning, with the help of an example and diagram

explain Reinforcement Learning.

b) Listand explain various

i)
if)

Applications of Machine Learning

Issues in machine learning

[9]
[8]

Q5) a)
b)

What is Regression. Explain different types of Regressions in detail. [9]

Explain gradient descent algorithm. Elaborate, how it can be used to get
minimum cost function. [9]

OR

Q6) a)  Write short note on

i)
if)

Model training
Model Evaluation

[9]

i) Confusion Matrix

b) Explain Data Normalization and its necessity. Explain in detail any one

data normalization technique. [9]

Q7) a) What are the Advantages, Disadvantages and Applications of Naive Bayes
Model. [9]

b) What is a decision tree and how to construct it? Explain the various
decision tree terminologies. [8]

OR

Q8) a) Explain with example hypothesis space search in decision tree learning?[9]
b) For the given data set where R stands for Rainy, O stands for Overcast

and S stands for Sunny using Naive bayes algorithm check if the player

would play or not if the weather is sunny. [8]

Dataset

Weather [R |S [O [O |S |[R [S [O |[R |S [S [R |O |O

Play

Yes|Yes|Yes|Yes|No | Yes|Yes|Yes|No|No |Yes|No| Yes|Yes

X X X
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SEAT No.:

[Total No. of Pages: 2

T.E. (Honors) (Computer Engineering)
INTERNET OF THINGSARCHITECTURES, PROTOCOLSAND

SYSTEMSPROGRAMMING

(2019 Pattern) (Semester - VI) (310603)

Time: 2%2Hours) [Max. Marks: 70
I nstructions to the candidates:
1) Answer Qlor Q.2 Q30r Q4, Q50r Q.6 Q.70r Q.8.
2) Neat Diagrams must be drawn wherever necessary
3) Assume suitable data, if necessary.
4) Use of Non-Programmable scientific Calculatorsis allowed
Q1) @ Explainthe difference between TCP and UDP Protocols? [6]
b) ExplanHTTPand CoAPIindetail. [6]
c) What aretheresponsibilities of transport layer in 10T? [9]
OR
Q2) & Explain DCCP and SCTP protocol in detail. [6]
b) Explan MQTT protocol architecture. [6]
c) Explaintransport layer security protocol? [9]
Q3) @ ExplainloT vulnerabilitiesand security challenges. [6]
b) What arethe misuse casesin loT security? Explain. [6]
c) ExplainloT Architecturewithitslayers? [6]
OR
Q4) @ DescribeloT security model. [6]
b) Explainkey elementsinloT security. [6]
c) Explaintheattacksin different layer of loT. [6]

PT.O.



Q5) 8
b)

Q6) a)
b)

Q7) @
b)

Q3) a)
b)

Describe the components of Arduino.

Describe the role of Web/Cloud Services for 10T development.

Explain the use of APIs.

OR
Describe the components of Raspberry Pi.
Explain essential features of web APIs.

Describe the components of Intel Galileo.

Describe therole of 10T for Home Automation.

Describetherole of 10T for Agriculture applications.

Describetherole of 10T for Health and Lifestyle.
OR

Describe therole of 10T for Smart Cities development.

Describe the role of 10T for Industry.

Describe the role of 10T for Telecom/5G.

X X X
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[6583]-320
T.E. (Computer Engineering) (Honors)
VIRTUAL REALITYANDAUGMENTED REALITY

Augmented Reality
(2019 Pattern) (Semester - VI) (310703)

Time: 2%2Hours) [Max. Marks: 70
Instructions to the candidates:

1) SolveQ.lor Q2 Q.30r Q4,Q50r Q.6 Q.7or Q.8.

2) Neat diagrams must be drawn wherever necessary.

3) Figuresto theright indicate full marks.

4) Assume suitable data if necessary.

Q1) @ What arethemgor software componentsof Augmented reality systems? 9]

b) Explain simultaneouslocalization and mapping in details. [8]

OR
Q2) @ Describe the various software components used in AR. [9]
b) Explainnatural featuretracking by detectioninAR. [8]

Q3) @ What aredifferent typesof MarkersinAR? Explainthe Template markers,[ 6]
b) Explaintheterm mathematical representation of matrix multiplication.[6]

c) Writeashort note on Location based augmentation and visual tracking.[6]

OR
Q4) @ When to use marker based tracking? Explain. [6]
b) Writeanoteon [6]
1) 2D barcode markers
i)  Hybridtracking.
c) Explaintheterm feature based tracking. [6]

PT.O.



Q5) @ What aredifferent projection displays? [8]
b) Write ashort note on [9]
)  Scenegeneration
i)  Optical see- through HMD

i) Virtual RetinaSystem

OR
Q6) @ Describethe variousAR componentsin detail. [8]
b) Enlistthe AR devices and explain Video See through systems. [9]
Q7) @ Explaintheterm computer vision and mixed reality. [10]
b) Writeashort note on Dense tracking and mapping(DTAM). [8]

OR

Q8) & Describetheterm semi-direct monocular visual odometry(SVO). [10]

b) Explaintheterm PTAM indetail. [8]

X X X
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[6583]-321
T.E. (Civil) (Honors)
Surveyingin Metro Construction
(2019 Pattern) (Semester - V) (301301)
Time: 2%2Hours] [Max. Marks: 70
I nstructions to the candidates:
1) AttemptQ.10rQ. 2, Q.30rQ.4, Q.50rQ.6,Q.70rQ.8& Q.90rQ.10
2) Neat diagram must be draw,? wherever necessary.
3) Figurestotherightindicate full marks.
4) Assume suitable data, if necessary and clearly state.
5) Useof cell phoneis prohibited in the examination hall.
6) Useof electronic pocket calculator is allowed.
Q1) @ Explainin brief on Importance of Good Alignment for Metro. [7]
b) Explain Modern surveying techniquesfor difficult terrainfor Metro. [7]
OR
Q2) @ ExplainTraffic survey for Metro project. [7]
b) Explain on need for construction of anew Metro line. [7]
Q3) @ Explainthetypesof track moduli. [7]
b) Explainthevariousstressesgenerated in Metrorail track? [7]
OR
Q4) & Explain in brief track Structure should fulfil which conditions &
requirements? [7]
b) Thetechnical standardsfor Track structure deal swith which components?

Explainany twoin detail. [7]

P.T.O.



Q5) @ Explainthecriteriafor selection of sitefor ametrorailway station.  [7]

b) Explain functions of Main Building Areas for different Types of Metro
Stations? [7]

OR

Q6) @ Explainkind of facilities should provide at metro station?

[7]
b) Explain construction types of Metro station? [7]
Q7) @ ExplainonTunne aignment and grade [7]
b) Explainvariousmethodsfor ‘ Tunnel ventilation’ [7]

OR
Q8) @ Enlistthevariousfactorscontrolling theaignment of metro track. Explain
any twoindetalil. [7]
b) Explainon‘Safety Precautionsintunneling’. [7]
Q9) @ Explainin brief Reconnaissance survey for metro construction. [7]
b) ExplainFina Location Survey for Metro project. [7]

OR
Q10)a) Difference between Track Modulus andTrack stiffness. [7]
b) ExplainVertical track stiffnessand its measurement techniques. [7]

TRTHEYT
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[6583]-322
T.E. (Civil Engineering)

URBAN HOUSINGAND INFRASTRUCTURE PLANNING

(Honoraln " Architectureand Town Planning)
(2019 Pattern) (Semester - V) (301401)

Time: 2%2Hours] [Max. Marks: 70
| nstructions to the candidates:

1)
2)
3)
4)

Ql) &
b)

c)
Q2) 3

b)
c)

Q3) 4

Q4) &)

Answer Q.1 or Q.2, Q.30r Q.4, Q.50r Q.6, Q.7 or Q.8.

Figures to the right indicate full marks.

Neat Figures must be drawn wherever necessary.

Assume sutiable data, if required.
Describe the housing demand model. [6]
Explainin detail objectives and function of housing board HUDCO.[6]

What isthe need of Housing Policiesto fulfill demand of housing. [5]

OR
Elaborate the role of Cooperative Housing sectors. [6]
Explain the strategy of Rural Housing Finance. [6]

What are the advantages of Housing Finance Institutions (HFIs)? Write
down the name of any four HFIsin India. [9]

Enlist typesof urbaninfrastructure and explain any oneindetail.  [6]

Write a note on "Financial aspect for water supply system". [6]
Which factors affect while planning of urban infrastructure. [9]
OR

How urban infrastructure change overall scenario of land as well as
community. [6]

What are the norms and financial strategy follow while planning of
infrastructure activity. [6]

Write a short note on area allocation for any two infrastructure activity
as per URDPFI. [9]

PT.O.



Q5) 3

Q6) a

Q7) a

Q3) a

[6583]-322

Explain the different components of storm water drainage system. [6]

How to design water and drainage network to urban area. [6]

What isthe significance of urban services. [6]
OR

Explainindetail Municipal Solid Waste Management Plan. [6]

Which are the techniques used to generate cost recovery from
infrastructure. [6]

Which are the components and appropriate technology required for
planning of road network activity. [6]

Which factorsto be considered while planning of city network scenario.[6]

Writeanote on "Nationa Urban Sanitation Policy-2008". [6]

Explainindetail policiesand normsof any oneinfrastructural network.[6]
OR

Write anote on "National Water Policy-2012". [6]

How infrastructure city network scenario affect on land use pattern of
city. [6]

Enlist different categories of green space and its norms as per URDFI
guidelines. [6]

ofo ofo ofo
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[Total No. of Pages: 2

[6583]-323
T.E. (Mechanical) (Honors)
302011MJ : Additive Manufacturing Technology
3D Printing
(2019 Pattern) (Semester - V)

Time: 2%2Hours] [Max. Marks: 70
I nstructions to the candidates :

1)
2)
3)
4)

Ql) g

b)

Q2) g

b)

Q3) 8

b)

Solve Q.1or Q.2,Q.30r Q.4,Q.50r Q.6and Q.7or Q.8.
Draw suitable neat diagrams, whenever necessary.
Figureto theright indicate full marks.

Assume suitable data f required.

Explain with neat sketch construction & working, Advantages &
limitations of Digital Light Processing (DLP) additive manufacturing
technol ogy. [10]

Explain Scan, Spin & Selectively Photocure process with diagram. [8]
OR

Sketch and explain Continuous Liquid Interface Production (CLIP)
additive manufacturing technology [10]

Write Difference between: SLA and DLP. [8]

Explain with neat sketch process mechanism and parameters of Electron-
Beam Melting (EBM) process. [10]

Write difference between: Metal Laser Sintering and electron Beam
Mditing. [7]

OR
P.T.O.



Q4) &)

b)

Q3) 8
b)

Q6) a)

b)

Q7) 8

b)

Q8) &)

b)

Explain any two concepts: [10]
) LayerAdhesion

i)  Shrinkage and Warping

i)  Over sintering

Explain with neat sketch Laser Engineered Net Shaping (LENS) [7]

Explain with neat sketch PlasmaDeposition. [10]
Explain with neat sketch Electron Beam-based DED. [8]
OR

Explain 3D Laser Cladding and Direct Metal deposition in short with its
advantages and applications.
[10]

Differentiate between Directed Energy Deposition and Powder Bed Fusion
technologies. [8]

Explain the applications of additive manufacturing technology in fashion
and jewellery industry. [10]

Compare between 3D Printing with 4D Printing. [7]
OR

What are the applications of additive manufacturing technology in
aerospace and automotive industry? [10]

Explainthebiomedical applicationsof additive manufacturing technol ogy.
[7]

THIRY
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[6583]-324
T.E. (Mechanical) (Honors)

Energy Management
(2019 Pattern) (Semester - V) (302021M J)

Time: 2%2Hours] [Max. Marks: 70
| nstructions to the candidates:

1)

2)

3)

4)
Ql) &
b)
Q2) 3

Q3) 4

Q4) &)
b)
Q5) 3

b)

Attempt Q.1 or Q.2, Q.3 or Q.4, Q.50r Q.6, Q.7 or Q.8.
Neat diagrams must be drawn wherever necessary.
Figures to the right side indicate full marks.

Assume Suitable data if necessary.

Explain themain features of Electricity act-2003. [10]

How do an Industry, Nation and Globe would benefit from energy

efficiency programs? [8]
OR

Explain briefly schemes of BEE under energy conservation act-2001.[10]

Explain PAT schemein brief. [8]

Define Energy audit and Distinguish between 'preliminary energy audit'

and 'detailed energy audit'? [10]

Define 'Energy management' and state the objectives of energy

management. [7]
OR

List the different instruments used for energy audit along with their

applications. [10]

Discuss energy audit report format. [7]

Explain 'Internal Rate of Return' method of financial analysiswithits

advantages and disadvantages? [10]

Write anote on Risk and sensivity analysis. Discuss factors considered

for sengitivity analysis. [8]
OR

PT.O.



Q6) a

b)
Q7) a

b)

Q8) &

b)

[6583]-324

Annual saving after replacement of boiler for threeyearsisRs. 5,00,000,
Rs. 5, 50,000, Rs. 6,50,000. Total project cost is Rs. 13.5 lakh.
Considering cost of capital as 12%, what is the net present value of the

proposal ? [10]
Explain ROI and its advantages and disadvantages. [8]
Explain in detail about Ozone Layer depletion process and its various
effects. [10]
Explain Clean Development Mechanism (CDM). [7]
OR
Explaintheimportance of variousinternationa agreementsfor protecting
the environment. [10]
Discuss on energy and environment. [7]
o &b p



Total No. of Questions: 8] SEAT No. :

PE-2744 [Total No. of Pages: 2
[6583]-325
T.E. (Mechanical / Automobile)
Honorsin E-Vehicle Technology
(2019 Pattern) (Semester - V) (302031M J)
Time: 2%2Hours] [Max. Marks: 70

I nstructions to the candidates::

1)
2)
3)
Ql) &

b)

Q2) g

b)

Q3) g

b)

Solve Q.10or Q.2,Q.30r Q.4,Q.50r Q.6and Q.7or Q.8.
Figuresto theright indicate full marks
Draw the neat sketch wherever necessary.

Explain working of Li-ion battery cell. Also mention two applications.

[9]

What are the different chemistries of li-ion batteries? Mention in short

significance of each of them for electric vehicle. [8]
OR
Explain thefollowing parameters of li-ion batteries [9]

)  State of Charge
i) Energy density

i) CRating
What isthetype of charging li-ion battery? Explain the precautions needs
to be taken while charging. [8]

Explain Nickel-Metal Hydride Batteries with advantages, disadvantages
and applications [9]

Write a short not on need of thermal management system in e-vehicles?
Explain with mechanism [9]

OR
P.T.O.



Q4) &)

b)

Q5) 8

b)

Q6) a)

b)

Q7) 8

b)

Q8) g

b)

Explain Li-ion super capacitor with advantages, disadvantages and
applications [9]

Explainlead acid batterieswith advantages, disadvantagesand applications
[9]

Write a short note on Mechanical and eectrical connections of motors.

[8]

Explain following types of motor. [9]
)  SeriesMotor
i) Paralel/Shunt DC Motor
i)  Compound DC motor
OR

Write a short note on Output Characteristics of Motor Drivesin EVS?

[8]

Explain with neat sketch working of BLDC Motor. Give two application
[9]

Write ashort note on Battery Standardsin electric vehicleswith any two
types? [10]

Write ashort note on intelligent transport system with its advantages? 8]
OR

What is battery swapping? Explain with Advantages And Challenges Of
Battery Swapping p [8]

Explain the significance of implementation of IOT in electric vehicle on
basis of wireless sensor network with neat sketch wherever required.
[10]

THIRY
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PE-2745

Questions: §] SEAT No. :

[Total No. of Pages: 2
[6583]-326

T.E. (Mechanical)

FOUNDATIONS OF SYSTEMS AND SYSTEMS

ENGINEERING
(Honors of Systems and Engineering)
(2019 Pattern) (Semester - V) (302041 MJ)

Time: 2%2Hours] [Max. Marks: 70
I nstructions to the candidates:

1) SolveQ.lor Q.2,Q30r Q4,Q50r Q.6 Q.70r Q.8.

2) Figuresto the right side indicate full marks.

Ql) &

b)

Q2) 3

b)

Q3) 4

Q4) 3

Q5) 3

Explain Systems Science and illustrate the relationship between the
systems science, System thinking and General system approach as

applied to Engineered system. [9]

List and explainthelife cycle stagesof the system with asketch. [9]
OR

Write short notes on system complexity and Emergence in System

Engineering. [9]

Illustrates the relationship of the System of Interest (SOI), enabling

systems, and the other systems in the operational environment. [9]

Explain the architecture definition processwithan IPO diagram.  [9]

State and explain the types of System Architecture. [8]
OR
Write short notes on Architectural views. [8]

Write short notes on Architectur Development and Traceability.  [9]

What is MBSE and explain the evolution of MBSE. [9]

Explain and demonstrate the purpose of System modelling language-

SysML. [9]
OR

PT.O.



Q6) a
b)

Q7) 9
b)

Q8) &)
b)

[6583]-326

With a neat sketch explain the basic structure of SysML. [9]

Write ashort notes on Modelling, simulation and trade-off analysis. [9]

Demonstrate the concept of Simulation modelling inthe SE lifecycle.[§]

Write short notes on the basis of quantitative modelling. [9]
OR
Explain theroleof modelling in decision making. [8]
Write a short notes on System dynamics modelling. [9]
o & b



Total No. of Questions : 8] SEAT No. :

PES5953 [Total No. of Pages : 2
[6583]-327

T.E. (Honors)
304181 HBCT : INTRODUCTION TO BLOCK CHAIN
(2019 Pattern) (Semester-V)

Time : 2%: Hours] [Max. Marks : 70
Instructions to the candidates:

1)  Answer Q.1 or Q.2, Q.3 or Q.4, Q.5 or Q6, Q.7 or Q8.

2)  Neat diagrams must be drawn wherever necessary.

3)  Figures to the right indicates full marks.

4)  Assume suitable data if necessary.

Q1) a) Explain core components of Block Chain: [6]
1)  Nodes
i) Ledger

i) Transactions
b) How does following of Block Chain works. [6]
i)  Private Block chain

i)  Public Block chain

c) What is Block chain protocol and explain how it addresses Security &

Decentralization principles. [6]

OR
02) a) Compare permissionless and permission Block chain in terms of following
features: [6]

1)  Access control
1)  Decentralization
i) Validation
iv)  Scalability
v) Use cases

b) Describe how Block chain is used in the creation of Crypto Currencies
application. [6]

c) Explain with diagram, Block chain secures digital contracts and
transactions. [6]

PTO.



03) a)

b)

04) a)

b)
c)
05) a)
b)

06) a)
b)

With neat diagram, explain applications of distributed ledger technology
in Health care. [6]

Explain in brief: (any one) [6]
1)  Distributed Ledger

1) Hyper Ledger

What is a digital ledger in Block chain? List out advantages of using

digital ledger technology in Block chain. [6]
OR

Define Hyper ledger composer. List out various components of Hyper

ledger composer. [6]

Write a short note on Hyper ledger fabric and its architecture. [6]

Compare Hyper Ledger and Digital Ledger. [6]

Explain Multi chain-Block chain Technology with neat diagram. [8]
Write a short note on cloud based Block chain. List & Benefits. 9]
OR

Describe Geth and Stellar in brief as emerging trends in block chain. [8]

Explain following block chain related technologies : [9]
i)  Ripple
i) R3 corda

Q7) Withneat diagram, describe in brief following block chain use cases : (any two).

a)
b)

c)

[17]
Supply chain management
Finance
Health care
OR

08) With neat diagram, describe in brief following block chain use cases : (any two).

a)
b)

c)

[17]
Remittance
Hand records
Voting and Election

otooloedesde
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PE2746 [Total No. of Pages : 2

[6583]-328
T.E. (Robotics) (Honors)
304181 HR : PRINCIPLES OF ROBOTICS -1
(2019 Pattern) (Semester - V)

Time : 2% Hours]| [Max. Marks : 70
Instructions to the candidates:

D
2)

3)

Q1) a)
b)

c)

02) a)

b)

03) a)
b)

04) a)
b)

Answer QI or Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8.
Draw sketches wherever required.
Figures to the right indicate full marks.

Explain design considerations of gripper selection. [5]
Classify grippers on various parameters. [6]
Explain mechanical grippers with neat sketch. [6]
OR
Explain vacuum grippers with neat sketch. [5]
Explain various tools used as end effectors. [6]
Explain magnetic grippers with sketch. [6]
Define a Robotic sensor. State desirable features of sensors. [6]
Explain range sensors with neat sketch. [6]

What is compliance used in Robotics? What is significance of compliance?

[6]

OR
Explain important characteristics of Robot Sensors. [6]
Explain capacitive sensor with neat sketch. [6]
Explain with neat sketch LVDT. [6]

PTO.



05) a)

b)

06) 2)

b)

Q7) a)
b)

08) a)

b)

With the help of suitable diagram explain the significance of
D-H- Parameter. [5]

Write short Note on

1)  Singularity
i)  Kinematic Calibration [6]
Write short note on Jacobian transformation with one example. [6]

OR

A 2 DOF planar R-R Manipulator has L = 120 mm & L, = 75mm.
Determine joint angles using geometric approach, so that face end is

located at (100, 70). [6]
With the help of suitable illustration, explain difference between
forward & Inverse kinematics. [5]
Explain with neat sketch D-H Parameters. [6]
Explain economical aspects of Robot Design. [6]
Write a short Note of Robot Safety. [6]

Explain 3 major functions of Machine Vision systems alongwith diagram.

[6]
OR

Explain application of robotics is areas of [6]

1)  Health care

1)) Research & exploration

i)  Various industry

iv) Home sector

Explain Robot vision systems. Also explain 3 levels of processing. [6]

Explain various Image processing techniques. [6]

VOOVQ
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[6583]-329
T.E. (Printing Engineering) (Honors)
INTERNET OF THINGS

(2019 Pattern) (Semester - V) (308211)
Time: 2%2Hours) [Max. Marks: 70
Instructions to the candidates:
1) SolveQlor Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8.
2) Figuresto theright indicate full marks.
3) Assume suitable data, if necessary.
4) Neat diagrams must be drawn whenever necessary.

Q1) @ Explainthe static characteristics of sensors and actuators. [9]
b) ExplaintheLED and switch interfacing using Arduino Board. [9]

OR
Q2) @ Explainworking and characteristics of any two types of actuator used in
printing industry. [9]
b) Explainthe DC motor interfacing using Arduino Board. [9]

Q3) @ ExplaintheWi-Fi Communication system and explaintheRTSand CTS

handshaking signalsused in WiFi. [8]
b) Explain the pinouts of ESP8266. [9]
OR
Q4) @ Explainany two protocols used in IOT applications. [8]
b) Compare Node MCU and Ardinuo Uno board. [9]

Q5) Describe the types and cloud servicesin detail for IOT applications.  [18]
OR
Q6) Describe the issues and challengesin 10T. [18]

Q7) Describein detail about application of 10T in Auto sector and smart home.[17]

OR
Q8) Explaintheroleof IOT implementation in Printing industry. [17]

DO I



Total No. of Questions : 10] SEAT No. :

PE-5954 [Total No. of Pages : 2
[6583]-330
T.E. (A.l. & M.L.) (Honours)
COMPUTATIONAL STATISTICS
(2019 Pattern) (Semester - V) (310301)
Time: 2%2Hours] [Max. Marks: 70

I nstructions to the candidates :

1)
2)
3)
4)

Ql) 3
b)

Q2) 3
b)

Q3) 4
b)

Q4) 4

b)

Answer Q.1 or Q.2, Q.3. or Q.4, Q.50r Q.6, Q.7 or Q.8, Q.9 or Q.10.
Neat diagrams must be drawn wherever necessary.

Figuresto the right side indicate full marks.

Make suitable assumptions whenever necessary.

What is Mean, Median and Mode with example? [9]
Difference between Univariate and Bivariate Analysis? [9]
OR
Explainthe Histogram, Statistical Thinking with example? [5]
Difference between the Standard Deviation & Harmonic Mean with
example? [9]
Explain Normal Distributionswith example? [9]
Difference between the Characterizing a distribution & Discrete
Didtributions? [5]
OR

Write down short note on Lognormal, Weigh bull, Exponentia, Uniform?
[5]
What is Poisson Distribution with suitable example? [5]

PT.O.



Q5) 3
b)

Q6) a

b)

Q7) &
b)

Q3) 3

b)

Q9) &)

b)

Q10) a

b)

Explain the Hypothesis Concept with example. [8]
What is Confusion Matrix in detail. [8]
OR
What is Test on Numerical Data. Distribution of a Sample Mean with
example. [8]
Comparison of Two Groups Multiple Groups. [8]
Write down the short no Normalization - Feature Scaling. [8]
Difference between the Ridge Regression, Lasso Regression. [8]
OR

Explainindetall CrossValidation Techniques-K-fold with example.
[8]
Difference between the Grid Search CV & CV Error. [8]

What isthe different Dimensionality Reduction Techniques Explain with

example. [9]

Where we use the Chi-square method with example. [9]
OR

When we used the Correlation coefficient, Rank Correlation & how

withexample. [9]

Difference between the Bayes Theorem & Monte Carlo Method. [9]

F6d836
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Total No. of Questions: 8] SEAT No. :

PE2748 [Total No. of Pages: 2

[6583]-331
T.E. (Cyber Security) (Honour)
INFORMATIONAND CYBER SECURITY
(2019 Pattern) (Semester - V) (310401)

Time: 2%2Hours) [Max. Marks: 70
I nstructions to the candidates:

1)
2)
3)
4)
5

QL) a
b)

Q2) g
b)

Q3) 8

b)

Q4) &)

b)

Q5) 8

b)

Answer Q1 or Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8.
Neat diagrams must be drawn whenever necessary.
Figuresto the right indicate full marks.

Assume suitable data, if necessary.

Use of Scientific Calculator is permitted.

Explain RSA agorithmindetail with example. [8]

What is Chinese Remainder Theorem? Explain with example. [9]
OR

Explainindetail Diffie-Hellmanwithjustification. [8]

Explain Elliptic CurveArithmetic and Elliptic curve Cryptography.  [9]

Explain the types of Cyber-Crimes. Explain Cybercrime scenario in
India. [9]

What are challengesin Socia engineering? Explain Cyber Stalking? [9]
OR

List the steps for risk identification and assessment in risk management
for Information Security. [9]

What are the types of Laws? Differentiate between Law and Ethics. [9]

What protocols comprise SSL with neat diagram? What isthe difference

between SSL connection and SSL session? [8]

What servicesare provided by |PSec? Give difference between Transport

mode and Tunnel Mode. [9]
OR

PT.O.



Q6) @ What istherole of X.509 in cryptography? [8]

b) What arevarioustypesof firewall? Discusslimitationsof firewall.  [9]

Q7) @ Whatisaphishing attack explain with an example. What arethe different

types of phishing? [9]
b) What is computer worm and virus? How does computer virus spread?
How to protect against computer virus and worms. [9]

OR

Q8) @  Write short note on Intrusion Detection System with Types. Limitations
and challenges. [9]

b) WhatisDoS & DDoSAttacks? Explain with suitable examples. [9]

DR I
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PE2749 [Total No. of Pages: 2

[6583]-332
T.E. (Computer Engineering) (Honors)
DATASCIENCEANDVISUALIZATION

(2019 Pattern) (Semester - V) (310501)
Time: 2%2Hoursg [Max. Marks: 70
I nstructions to the candidates:
1) Attempt Q1 or Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8.
2) Neat diagrams must be drawn wherever necessary.

3) Figuresto theright indicate full marks.
4) Assume suitable data, if necessary.

Q1) @ WhatisLinear regression? List the applications where linear regression

can be applied? [6]
b) State and explain how Naive Bayes classifier can be used to solve the
classification problems? [6]
c) Write anote on association rules. [6]
OR
Q2) @ Whatisclustering?Explain K-meansclustering agorithm. [6]
b) ExplainApriori Algorithm used in machinelearning with valid example.[6]
c) Ilustrate how will you evaluate association rules. [6]
Q3) @ Stateand explain the different constituents of the decision tree. [9]
b) Write anote on the perceptron mode. [8]
OR
Q4) @ Whendoyou usebackpropagationin Neural Networks? Explain by taking
asuitable example. [9]
b) What is entropy? How entropy is calculated explain with a suitable
example. [8]

Q5) @ Define the term Dashboard along with its evolution and steps to design

the dashboard. [9]
b) Writeanoteon: [9]
) Piecharts
i)  Bargraphs
i) Scatter plots
OR

PT.O.



Q6) @ Explain the terms Network hierarchies and reports associated with data

visuaization. [6]

b) Writeanote on advanced visualization techniques and explain anyone of
them. [6]

c) Writeanote on ‘display mediafor Dashboard'. [6]

Q7) @ What aredifferent types of datamodel explainin brief. [6]
b) Listtheadvantagesof multi-dimensiona datamodel? [6]

c) Discussthechallengesof clustering High-Dimensional data. [9]

OR

Q8) @ Explaintheneed of datamodelling. [6]
b) Explanmultidimensional datamodel with oneexample. [6]

c) What do you mean by Principal Component Analysis? [9]

DI Ok
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PE-5955 [Total No. of Pages : 2

[6583]-333
T.E. (Computer Engineering)
(Internet of Things)(Honors)

EMBEDDED SYSTEMS AND INTERNET OF THINGS

(2019 Pattern) (Semester - V) (310601)

Time: 2%2Hours] [Max. Marks: 70
I nstructions to the candidates :

1)
2)
3)
4)

Ql) a)

b)
c)

Q2) &)
b)

c)

Q3) a)
b)

Q4) &)
c)

Answer Q.1 or Q.2,Q.30or Q.4,Q.50r Q.6, Q.7 or Q.8.
Figuresto the right side indicate full marks.

Neat diagrams must be drawn wherever necessary.
Assume suitable data, if necessary.

Briefly explain the principles of sensors. [6]
Define Actuators? Mention the different types of Actuation systems. [6]
Writethe difference between Arduino and Raspberry Pi and Beagle Bone?

[8]

OR
Define sensor. Classify different types of sensors. [6]
Explain about the different mechanisms used in rotary actuators. [6]
Write a note on following sensors. [8]

I) Activeand passive

i) Anadoganddigita

i)  Contact and no-contact
Iv) Absoluteandrelative

Why istesting and validation particularly important in embedded systems,

and what tools assist with it? [4]
Draw the architecture of SDLC and explain. [6]
What are common challengesin embedded application devel opment and
how to overcome them? [8]
OR
Explain SDLC componentsin detail. [4]
What are common security challenges in Embedded system? [6]
How can real-time constraints complicate embedded application
development? [8]

P.T.O.



Q5) a)
b)

Q6) a)
b)

Q7) 8

b)

Q8) a)
b)

List theMain stagesintheloT architecture? And Explain. [6]

List and explain various application areas of 10T. [6]

Explain the role of sensors and actuatorsin an loT system. [4]
OR

What isanloT device? Give examplesof different typesof 10T devices.[6]

List and explain the enabling technologiesfor 10T [6]

How can interoperability issues create risksin 0T systems? [4]

How doesNFC differ from RFID intermsof range and security features?
[6]

What are the main 10T communication models? Explain each with an
example. [6]

Define MQTT. What are its main features and typical use casesin 10T?
[4]

OR
Describe the security features of MQTT, CoAP, XMPP and AMQRP . [6]

Compare Bluetooth, BLE, Zigbee, Z-Wave, NFC, RFID and Wi-Fi in

terms of range, data rate, power consumption and topology. [6]
What is XMPP? How is it used in 10T and what are its security
mechanisms? [4]
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[6583]-334
T.E. (Honors) (Computer Engineering) (Virtual & Augmented Reality)
VIRTUAL REALITY

(2019 Pattern) (Semester - V) (310701)
Time: 2%2Hoursg| [Max. Marks: 70
Instructions to the candidates:
1) AnswerQlor Q.2 Q3o0rQ4,Q50r Q6 Q.70 Q.8,
2) Neat diagrams must be drawn wherever necessary.
3) Figurestotheright indicate full marks.
4) Assumesuitabledata, if necessary.

Q1) @ Discuss the concept of Chaining Transformations and give an example

of itsusein VR. [10]
b) Explaintherole of human eye movementsin VR and their implications
for VR system design. [8]

OR

Q2) @ What role does transformation chaining play in VR, and how does it
enhance aVR user’s spatial awareness? [10]

b) How does understanding the physiology of human vision, specifically
eye movements, influence the design of VR applications? [8]

Q3) @ Explain the concept of Depth Perception in VR and discuss two
techniques used to create a sense of depth. [10]

b) How does the perception of motion contribute to realism in VR
environments? Describe one challenge associ ated with motion perception
inVR. [8]

OR

Q4) @ Describe how color perceptionismanaged in VR and why it isimportant
for user experience. [10]

b) What is Ray Tracing, and how does it differ from Rasterization in the
context of VR rendering? [8]
PT.O.



Q5) 8

b)

Q6) a)

b)

Q7) 8

b)

Q3) a)

b)

Describethe concept of vection anditsrelevancein VR. What challenges

doesit present for VR design? [8]

How does the vestibular system contribute to motion perception, and

what implications doesit havefor VR experiences? [9]
OR

Explain the importance of tracking 2D and 3D orientation in VR and
provide an example of how it isimplemented. [8]

What are the implications of mismatched motionin VR, and how do VR
systems address this issue to enhance user comfort? [9]

Explain the concept of “motor programs’ in the context of VR and how
It relatesto user interaction. [8]

Discuss the concept of “remapping” in motor programs during VR
interaction. How doesit improve user experiencein VR? [9]

OR

Describe the role of locomotion in VR. What are the challenges in
Implementing realistic locomotionin virtua environments? [8]

What is the significance of social interaction in VR, and how do VR
systems enable usersto interact with othersin virtual spaces? [9]

DRI
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[6583]-335 [Total No. of Pages: 2

T.E. (Information Technology)
ADVANCED DATABASE MANAGEMENT SYSTEM
(2019 Pattern) (Semester - V) (314445 B) (Elective- )

Time: 2%2Hoursg| [Max. Marks: 70
I nstructions to the candidates:

1) Answer Qlor Q.2 Q.30r Q4, Q50r Q.6 Q.70r Q8.

2) Figuresto theright indicate full marks.

3) Neat diagrams must be drawn wherever necessary.

4) Assume suitable data, if necessary.

Q1) @ WhatisCassandra? Draw and explain CassandraArchitecture. [9]
b) WhatisJSON?How to create object and array object in JSON? Explain

with example. [9]
OR
Q2) @ WhatisNOSQL database? Explain different typesof NOSQL databases
withexample. [10]
b) Write ashort note on [8]

i)  MongoDB Database
i) XML

Q3) @ Whaisdaawarehousng?Draw and explain datawarenousearchitecture[9]
b) Explaindifferent analytical operationsof OLAP. [8]

OR
Q4) @ Define OLAP. What are different types of OLAP? Explainin detail. [9]

b) Explainstar and snowflake schemas of datawarehouse with example.[8]

Q5) @ WhatisKDD?Explain knowledge discovery processin detail. [9]
b) Whatisdatamining. What are different applications of datamining?[9]
OR

PT.O.



Q6) @ Definedatamining. Explain datamining taskswith suitable example.[10]
b) Explainarchitecture of datamining system. [8]

Q7) @ Writeashort note on [10]
)  Spatia Databases
i)  Temporal Databases

b) Draw and explain the architecture of mobile database. [7]
OR

Q8) @ Writeashort noteon [10]
I)  Geographical Information Systems
i)  Genome data management

b) Draw and explain Hivearchitecture [7]

Tr 1x 13
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