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[6353] - 1
T.E. (Civil)
Hydrology and Water Resources Engineering
(2019 Pattern) (Semester-1) (301001)

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

1)
2)
3)
4)

Ql) g

b)

Q2) &)

b)
Q3) g

b)

Q4) &)
b)

Answer Q.1or Q.2,Q.30or Q.4,Q.50r Q.6,Q.7or Q.8.
Neat diagrams must be drawn wherever necessary.
Figuresto theright side indicate full marks.
Assume Suitable data if necessary.

Explain Q-GIS and its application in hydrology [10]
Explain Rational formulaand itsimportance [8]
OR
Explain watershed delineation procedure using a topo sheet with neat
sketches [10]
Explainflood routing in detall [8]
Explain how will youfix the capacity of reservoir using annual inflow and
outflow [10]
What are reservoir losses and suggest method to control |eakages from
reservoir. [7]
OR

What are variousinvestigationsrequired for reservoir planning [10]

State measuresto control reservoir sedimentation [7]
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Q3) 8

b)

Q6) 8
b)

Q7) 8

b)

Q8) g

b)

Derive the formulato calculate discharge of awell in aconfined aguifer

and unconfined aquifer. [10]

What iswater logging? Explain tile drain method and also state formula

for spacing of tile drains. [8]
OR

Explain reclamation of salinelands [10]

State various types of tube wells and explain construction of slotted type
tubewell [8]

Explain Piped Distribution Network (PDN) and state its advantages| 10]
Explain Hortons curve with neat sketch. [7]
OR

State principle Indian crops and explain their planning and agricultura
practices [2+4+4]

Differentiate between surface irrigation and subsurface irrigation and
explaindripirrigationin detail [7]

THIRY
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T.E.(Civil)
Water Supply Engineering
(2019 Pattern) (Semester - 1) (301002)

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

1)
2)
3)
4)
5)

Ql) 8

b)

Q2) g

b)

Q3) 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.

Use of scientific calculator is allowed.

Draw a neat sketch of arapid sand gravity filter and show the various
components. Explain the mechanics of rapid sand gravity filter? [6]

A water treatment plant treats 200 m3*/ hr of water. Design the circular
Clariflocculator. Following parameters are expected to be designed

1) Dimension of flocculator unit. ii) Power input by paddlesto water.
111) Size and number of paddles. iv) Opening below flocculator. [6]

State the classification of coagulants? and explain any one. [6]
OR
Design six units of slow sand filter for the following data: [6]

i)  Population 60000
i)  Per capitademand 250 lit/cap/day
i) Rateof filtration 180 lit/hr/sg. m.

Iv) Length of each bed twice the breadth. Assume maximum demand
of 1.8 the average daily demand, also assume that one unit is kept
as a stand by.

Compare the slow sand filter and rapid sand filter? [6]
With neat sketch explain back washing of rapid sand gravity fliter? [6]

Alum dose of 30 mg/l isusedto. treat 60M LD of water workout quantity
of alum required per month by the water treatment plant, Also calculate

the amount of CO, released per day? [6]
Define disinfection and list the different types of disinfection? [6]
Explain Zeolite process with neat sketch. [6]

PT.O.



Q4) g

b)

Q3) 8

C)

Q6) a)

b)

Q7) 8
b)

Q8) &)

c)

[6353]-2

OR

A filtered water discharge of 2 ML D has achlorine demand of 5.8 mg/I.
it isrequired to maintain a chlorine residual of 0.2 mg/l. determine the
quantity of bleaching powder necessary for six months(chlorineavailable

25 %)? [6]
Explain the lime-soda process? [6]
State the various methods of removing excess fluorides from water?
Explainany oneindetail? [6]
Explainthewater harvesting system? [4]
Write the advantages of gravity and pumping system? [4]

A town with population of 2 lakh is to be supplied with water supply
daily at 200 lit per head. The pumping is done from 6 am to 6 pm. The

variationin demandisasfollows: [9]
Timeofthe | 6am-9| 9am-12|(12noon-| 3pm-6 | 6pm-9
Day am noon 3pm pm pm
Demand 40% 10% 10% 15% 25%

Determine the capacity of the service reservoir by mass curve method.
OR

Determine the balancing capacity of an ESR for atown having population

2 million and water supply rate of 280 lit/cap/1. the water is pumped

continuously for 24 hr. breakup of demand is [8]
Time Demand (lit-cap/1)
3am-9am 80
9am-1pm 50
1pm-7pm 85
7pm-11 pm 30
11 pm- 3 am 35
State the various methods of distribution system? Explain any one [4]
What isthe servicereservoir? [5]
Draw with sketch WTP for swimming pool? [9]
Explain the smart city mission and ATAL mission for rejuvenation and
urban transformation mission? [7]
State the various types of tools used for plumbing work? [5]
OR
What isJal Jeevan mission? Stateitsimplicationinrural India [6]
Draw any four types of sanitary pipe fittings? [9]
Explainwith sketches Sluicevalve, presser valve, rdflux valve? [6]
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[6353]-3
T.E. (CIVIL)
DESIGN OF STEEL STRUCTURES
(2019 Pattern) (Semester - 1) (301003)

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

1)

2)
3)
4)

Ql) 8

b)

Q2) g

b)

Q3) 8

b)

Q4) g

b)

Attempt Q.No. 1 or Q.No. 2, Q.No. 3or Q.No. 4, Q.No. 5or Q.No. 6, Q.No. 7or
Q.No. 8.

Neat diagrams must be drawn wherever necessary.

Figures to the right indicate full marks.

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

A column having effective length of 3.5m is subjected to factored axial
load of 450 kN and factored moment 50 KNm.Design the column section.

Check for section strength only. [12]
Differentiate between moment resisting base and gusseted base. [5]
OR

Design agusseted base for built up column ISHB 350 @ 67.4 kg/m with
plates450 x 22 mm carrying on axial factored load of 300kN.The column
IS to be supported on concrete pedestal of M 20 grade. Draw the design
sketches. [12]
Explainthefollowing caseswith example. [9]
)  Axia forceand uniaxial loading

i)  Axial loadand biaxial bending

A simply supported stedl joist of 4.0m effective spanislaterally supported.
It carries atotal uniformly distributed load of 40 kN/m inclusive self-
weight. Design an appropriate section using I-section. [10]
Determine the design bending strength of ISMB 400 @ 61.6 kg/m
considering the beam to be laterally supported. The effective span of the
beam is 3.0 m. Assume steel of grade Fe 410. [8]

OR

Calculate safe uniformly distributed load over a laterally unsupported
beam ISMB 100@ 61.6 kg/m for an effective length of 6m. Also check
for serviceability. [13]
Explain factors affecting plastic moment capacity. [5]

PT.O.



Q3) 8

b)

Q6) &)

b)

Q7)

Q8) 8

b)
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Design agantry supporting an el ectronically operated cranefor following

data: [13]

)  Capacity of crane20kN

i)  Span between cranerails 20m Self weight crane girder I00kN

i)  Weight of crab electric motor hook 15kN

V) Minimum hook approach 1.2m

V)  Wheelbase2m

vi) Span of Gantry 5.5m

vii) Weight of rails0.3kN/m

Explain Loading on Gantry girder. [4]
OR

Determine panel point dead load, imposed load and wind load for a
truss. Assume design wind pressure as 1200 N/m?, use A.C. Sheet and
the centre spacing of truss as 6m. Assume 6 panels @5m and Rise 5m.

Considered pratt truss. [13]
Define: [4]
)  Pitch i) Centra rise.

A simply supported welded plate girder of an effective span of 20 m
subjected to factored uniformly distributed |oad 40 kN/m throughout the
gpanincluding the self-weight of plate girder. Assume compression flange
laterally supported throughout the span and yield stress of steel is 250
MPa Design cross section of plate girder, stiffeners, and connections.
Draw sectional plan and elevation. [18]

OR

Design awelded plate girder for an effective span 28m and carrying a
factored UDL of 35kN/m and factored concentrated loads of 140kN
acting at 8m from both ends. Design flange and web section. Provided
connection between webs and flange. [12]

Define plate Girder. Also state it’sthe element and function. [6]
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T.E. (Civil)

ENGINEERING ECONOMICS & FINANCIAL MANAGEMENT

(2019 Pattern) (Semester - 1) (301004)

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

1)
2)
3)
4)

Ql) 8

b)

Q2) g

b)

Q3) g
b)

Attempt Q1 or Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8.
Figuresto theright indicate full marks.

Neat diagrams must be drawn wherever necessary.
Assume suitable data, if necessary.

Discussin detail about construction financial management and how it is

different from others? [9]

Write down about the types of contract costing. [9]

Explain the contents of specimen of contact account and preparetemplate

of contract account of work in progress and work compl eted. [8]
OR

Discusstheroleof financial manager in construction financial management.

[S]

Differentiate between Job costing and contract costing. [9]
Writedown in detail about recording and reporting site accounts between
site office and head office. [8]
Define Budget? Write down any four objectives of budget. [9]

What do you understand by master budget and functional budget. [6]

What do you understand by NPV and IRR method? Explain with the
help of formulag’s. [6]

P.T.O.



Q4) g
b)

Q35) 8
b)

Q6) a)

b)

Q7) 8

b)

Q8) g
b)

OR

What do you understated by concept of time value of money? [9]
List out objectives and benefits of capital budgeting for any company.[6]

What do you understand by depreciation? Explain any two methodswith

formulae used to find out depreciation of a building. [6]

Write down benefits of working capital to any business. [9]

What do you understand about procurement cost, inventory carrying

costs? Explain with the help of examples, [6]

Write down step by step procedure to conduct ABC analysis, also draw

ABC curve. [6]
OR

List out methods of estimation of working capital and explain any one
method in detail. [9]

Explain theterm EOQ with the help of figure. Derive expressionfor it.[6]
What are the objectives of inventory control? List out its benefits.  [6]
Write a short note on types of direct tax. [9]
Write a short note on corporate tax planning. [9]

What are the methods of calculating property tax? Explain any two. [8]

OR
Differentiate between IRDA and SEBI. [9]
What are the key roles and functions of SEBI. [9]
Discussin detail about ICRA and IRDA. [8]
TRTHET
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T.E. (Civil)

ADVANCED FLUID MECHANICSAND HYDRAULICMACHINES
(2019 Pattern) (Semester - 1) (Elective- 1) (301005 a)

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

1) Answer Qlor Q.2 Q30r Q4, Q50r Q6Q.70r Q.8.

2) Neat diagrams must be drawn wherever necessary.

3) Figuresto theright indicate full marks.

4) Assume suitable data, if necessary.

Q1) @ Whatiswater hammer, what arethe methodsto reduce water hammer.[6]

b) Provethat for gradual closure of valve rise of pressure h = ;—\t/ : [6]

c) Fluidflowsthrough an orifice of an area0.3 m? with an actual discharge
of 300 Ips, determinethe coefficient of dischargeif thetheoretical velocity

of flow is2.2 m/s. [6]

OR
Q2) & Explaindifferent types of surge tanks. [6]
b) Explain one complete cycle of water hammer phenomenon. [6]

c) A tank having constant cross- sectional area and sharp edged orifice at
the bottom took 120 secondsto empty upper third part. How long it will
take to empty the middle third part. [6]

Q3) @ Deriveimpulse momentum equation. [6]
b) A jet of water 7 cmin diameter having velocity 22 m/s strikes normally
on flat plate. If the plate is moving with the velocity of 4 m/s determine

the force on the plate. [6]

c) Deriveanexpressionfor forceexerted by jet onflat stationary plate held
perpendicular to thejet. [6]

OR

Q4) @ Derive an expression for force exerted by jet on flat moving plate held
inclinetothejet. [6]

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

c) A jetof water 6 cm in diameter having velocity 20 m/s strikes normally
onflat plate. If the plateis stationary determinetheforce on the plate.[6]

PT.O.



Q5) @ Describe various types of draft tubes. [6]
b) State and explain various components of hydroelectric power plant. [6]
c) Explainvariouscomponentsof Pelton wheel turbine. [6]

OR

Q6) @ Calculate diameter of jet and mean diameter of pelton wheel turbine
working under following conditions. [6]

1)  Power 14000 kw

ii) Nethead available900 m

i)  Speed 600 rpm

iv) Cvforjet0.98

V) Speedratio 0.46

vi) Overdl efficiency 90%
b) Explain varioustypes of turbines. [6]
c) What iscavitation in turbine and what are measuresto reduceit. [6]

Q7) @ Explainvarioustypesof centrifugal pumps. [6]
b) Describe multistage pump withimpeller in seriesand parall €. [6]
c) Explain advantage and disadvantages of Submersible pump. [4]

OR

Q8) @ With neat sketch explain functions of each components of centrifugal

pump. [6]

b) Explain various characteristic curves of pump. [6]

c) Explaincavitationincentrifugal pump. [4]
016]0J0]
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T.E. (Civil Engineering)

RESEARCH METHODOLOGY AND IPR
(2019 Pattern) (Semester - 1) (Elective- 1) (301005 b)

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

1) Attempt Q.1or Q.2,Q.30r Q.4, Q50r Q.6 and Q.7 or Q.8.

2) Neat diagram must be drawn wherever necessary.

3) Figuresto theright indicate full marks.

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

Q1) @ Whatarethedtatistical techniquewhich arecommonly used in educational
research? [9]
b) Statethe characteristics of Quantitative data. [8]

OR

Q2) @ “Processing of dataimpliesediting, coding, classification and tabulation”.
Describe in brief these four operations pointing out the significance of

each in context of research study. [9]
b) Write ashort notes on the following. [8]

)  Histogram

i) Bar Chart

i) PieChart

Iv) CurveFitting

Q3) @ What are the methods of constructing regression equation? Explain in

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 arethedifferent formsin which aresearch work may be reported.

Describe. [9]
b) Describethe precautionsthat the researcher should takewhileinterpreting
hisfindings. [9]

PT.O.



Q3) 8

b)

Q6) a)

b)

Q7) &
b)

Q3) &)
b)

[6353]-6

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

Explan. [8]

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

author. [9]
OR

What isTRIPSAgreement? Outline the main three features of the TRIPS
Agreement. [8]

What is Intellectual Property Rights (IPR)?What are the different types
of IPR, explain who is benefitted from each type of IPR and how? [9]

What isvauation?Why isvaluation of intellectual property important? 9]

What isthe criterion for commercialization of patent? [9]
OR
What isapatent? Explain the elements of patentability? [9]
How has a software patent been defined? Briefly discuss some of the
Important issues concerning software patenting. [9]
POO®®
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T.E. (Civil Engineering)

CONSTRUCTION MANAGEMENT
(2019 Pattern) (Semester - |) (Elective- 1) (301005 c)

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

1) Answer Qlor Q.2 Q30r Q4, Q50r Q6Q.70r Q.8.

2) Neat diagram must be drawn wherever necessary.

3) Figuresto theright 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 suitable example. [6]

OR
Q2) @ Explainindetail profit |oss 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) @ Writenoteon 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) 8
b)

Q7) 8

b)

Q8) a)

b)
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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

Explainindetall role of ERPin material 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. [6]

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

Explainindetaillsimportanceof Artificial Intelligencein Red Estate RERA

Projects. [6]
Explainlist of various application using Python Programming and ANN,
inCivil 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]

Explainindetailscharacteristic of Artificial Neural Network (ANN). [6]
What do you mean by fuzzy logic. [9]

POOD
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[6353]-8
T.E. (Civil)
ADVANCED CONCRETE TECHNOLOGY
(2019 Pattern) (Semester - I) (Elective -I) (301005 d)

Time : 2Y2 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 Q.8.

2)  Figures in bold to the right indicate full marks.

3)  Neat diagrams must be drawn wherever necessary.

Q1) a) Whatrole do corrosion-inhibiting admixtures play in concrete and how
do they contribute to enhancing the durability of concrete structures?[6]

b) How do admixtures contribute to improving the workability of concrete
mixes, and what are some common challenges associated with their use
in concrete production? [6]

c) Explain the classification of admixtures. [6]
OR

02) a) 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
admixtures when used together in concrete mixes and how can potential
issues be mitigated? [6]

c) In what ways do specialty admixtures, such as air-entraining agents and
pumping aids, address specific challenges encountered in concrete
construction projects? [6]

03) a) What are the primary types of fibers used in fiber-reinforced concrete,
and how do they differ in terms of material composition and properties?[S]

b) Explain the role of the matrix in fiber-reinforced concrete and how it
interacts with the fibers to enhance the mechanical performance of the
composite material. [6]

c) What are the different types of steel fibers used in steel fiber-reinforced
concrete and how do their geometrical characteristics influence the
properties of the concrete? [6]

OR
PT.O.



04) a)

b)

05) a)

06) a)

Q7) a)

08) a)

[6353]-8

What is the balling effect observed during the mixing of steel fibers with
concrete and how does it impact the distribution and orientation of fibers
within the matrix? [5]

Describe the fresh properties of slurry infiltrated fiber concrete and how
the slurry infiltration process enhances the bonding between fibers and
matrix? [6]

What are the hardened properties of slurry infiltrated fiber concrete?[6]

What factors contribute to plastic shrinkage in concrete and how does it

differ from other types of shrinkage? [6]
Explain the mechanisms behind autogenous shrinkage in concrete and
the conditions under which it occurs. [6]
How does drying shrinkage in concrete occur and what are the primary
factors influencing it? [6]
OR
What are the implications of transport-related deterioration on the service
life and maintenance requirements of concrete structures? [6]
How do environmental factors affect the transport properties and
durability of concrete over time? [6]
Explain how to mitigate acid-induced deterioration in concrete. [6]

Explain the concept behind the propagation of ultrasonic pulses through
concrete and how does it relate to the material’s elastic properties and

internal conditions? [6]

Explain the half-cell potential measurement. [6]

Describe the procedures for conducting permeability test on concrete

specimens in the laboratory. [5]
OR

Explain how the results of ultrasonic pulse velocity testing are interpreted
to assess the quality, uniformity and integrity of concrete structures?[6]

How do concrete cores provide insights into the quality, strength and
durability of in-place concrete? [6]

What precautions should be taken to ensure accurate and representative
sampling of concrete cores? [S]
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T.E. (Civil Engineering)
MATRIXMETHODSOF STRUCTURAL ANALYSS
(2019 Pattern) (Semester - |) (Elective- 1) (301005 e)

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

1) Answer Qlor Q.2 Q30r Q4, Q50r Q6Q.70r Q.8.

2) Neat diagrams must be drawn wherever necessary.

3) Figuresto theright indicate full marks.

4) Use of non-programmable electronic calculator is allowed.

5) Assume suitable data, if necessary.

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

Q1) Using stiffness member approach, determine overall stiffness matrix for the
giventrussinFigure 1. TakeAD =AB =4m, BD =3m,AB =BC =5m. Take

AE as constant. [18]
F E _ D

e . 1
igure 1

Q2) @ Derivethe member stiffness matrix for a bar element subjected to axial
forces. [4]

b) For the square bar with varying cross section, subjected to axial forces,
determine the displacements at B. Consider end A and C asfixed. Also
find the corresponding strains and stresses. Size of AB =30 x 30 mm
and BC= 40 x 40 mm.
AB is steel bar having E = 200 GPa and BC is auminum bar having

E = 70 GPa. Take force P1 = 80 kN. [14]
— — — e - — — — — — — e — — ﬁ.- P] _____ — —
A B P
Figure 2

PT.O.



Q3) Analyzethe continuousbeam showninthefigure. Use member stiffness matrix
method. Find the rotational displacements and aso find the reactions and

draw the shear force and bending moment diagram. [17]
'/40 kN/m 60 kN/m :
A Y

6m —

OR

Q4) @ Derivethestiffnessmatrix for plane frame member. [8]

b) A propped cantilever beam of length 7 m is subjected to a uniformly
distributed load as shown in Figure. Determine the slope and deflection

at C and slope at B using member stiffness method. [9]
" > 20kN/m
C
REEREREN
>4
4m 3m

Q5) @ Satethe necessity of transformation matrix. For agrid member, derive
the transformation matrix. [9]

b) Derivethestiffnessmatrix for grid member. [8]
OR

Q6) Two membersAB and BC of length 3 m and 4m respectively are perpendicular
to each other and formagrid. Thegridisfixed at A and C andrigidly connected
at B. Thegrid is subjected to uniformly distributed load of 10 kN/m on both
the members. Considering EI and GJ as constant, using structure approach,
analysethe grid and find the vertical displacement at C. [17]

[6353]-9 2



Q7) &

b)

Q8) 8

b)

[6353]-9

Drawing neat sketches for the unit displacements, derive the stiffness
matrix for a space frame member. [9]

Derivethe stiffnessmatrix for spacetrusselement for local axis. Drawing
neat sketches for direction cosines, write the global stiffness matrix for
space truss element. [9]

OR

Write flowchart for solution of plane frame problem using stiffness

member approach. [9]
Write flowchart for solution of beam problem using stiffness member
approach. [9]
DOO®
3



Total No. of Questions: 8]

SEAT No.:

PC1694 [Total No. of Pages: 2

[6353]-10
T.E. (Civil Engineering)
ADVANCED MECHANICSOF STRUCTURES
(2019 Pattern) (Semester - 1) (Elective- 1) (301005 f)

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

1)

Ql) 8

b)

Q2) g

b)

Attempt Q.1 or Q.2, Q.30or Q.4, Q.50r Q.6 and Q.7 or Q.8.
Neat diagram must be drawn wherever necessary.
Figuresto the right indicate full marks.

Assume suitable data, if necessary.

Use of cell phone is prohibited in the examination hall.
Use of electronic pocket calculator is allowed.

A liveload of 15 kN/m, 5 mlong moveson agirder ssmply supported on
aspan of 13 m. Find the maximum positive shear force, maximum negative
shear force and maximum bending moment that can occur at a section

6 m from the |eft end. [12]
Draw the ILD for the forces in members UL, and UL, of the truss
showninfigure. [6]
Uu U, U, U, U, U Ug
3Im
Ly L

47>3m L1y 3m L, 3m Ly;3mLlg3mlL,3m

OR

State Muller Bredau'sprinciple. [6]

A simply supported beam has a span of 16 m is subjected to a UDL
(dead load) of 5 kN/m and aUDL (liveload) of 8 KN/m (longer than the
gpan) traveling from left to right. Draw the ILD for shear force and
bending moment at a section 4 m from the left end. Use these diagrams
to determine the maximum shear force and bending moment at this section.

[12]

PT.O.



Q3) 8

b)

Q4) g

b)

b)

Q3) a)

b)

A truck with axle loads of 40 kN and 60 kN on awheel base of 5 mrolls

across a 10- m span. Compute the maximum bending moment and the

maximum shearing force. [9]

Draw theinfluencelinefor M, of thecontinuousbeamABC smply supported

a A& Cusng Muller Bredlau's principle. AB =3 m,BC=4m. El is

constant. [8]
OR

A train of 5 wheel loads crosses a simply supported beam of span
22.5m. Usinginfluencelines, cal culate the maximum positive and negative
shear forces at mid span and absolute maximum bending moment
anywherein the span. [7]
Two point loads of 100 kN and 200 kN spaced 3m apart cross a girder
of span 15m from left to right with the 100 kN load loading. Draw the
influence line for shear force and bending moment and find the value of
maximum shear force and bending moment at a section, 6m from the | eft
hand support. Also, find the absol ute maximum moment dueto the given

load system. [10]

Explain stressesin curved beam. [9]

Write different cross section for curved beam. [9]
OR

Explain Winkler-Bach theory. [8]

What are the assumptions made in curved beam analysis. [10]

A circular (three hinged) arch of span 25 m with a central rise of 5mis
hinged at the crown and the end supports. It carries a point load of
100 kN at 6 m fromtheleft support. Calculate. Thereaction at the supports
and Moment at 5 m from the left support. [9]
Find the maximum bending moment at a section 30 m from the left end
of the three hinged stiffening girder of span 100 m when a UDL of
10 kN/m, 5 m length crosses the girder. [8]
OR

A parabolic two hinged arch has a span of 40 m and a rise of 5m a
concentrated load 10 kN act at 15 m from the left support. The second
moment of area varies as the secant of the inclination of the arch axis.
Calculate the horizontal thrust and reactions at the hinge. Also calculate
maximum bending moment at the section. [8]
Derivethe expression for the horizontal thrust when the two hinged arch

Is subjected to uniformly distributed load throughout the span. [9]

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

PC1695 [6353]-11 [Total No. of Pages:3

T.E. (Civil Engineering)
WASTEWATER ENGINEERING
(2019 Pattern) (Semester- 11) (301012)

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

1
2)
3
4)
5)

Ql) 8

b)

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

Assume Suitable data if necessary.

Use of scientific calculator is allowed.

Define Sludge Volume Index (SVI). What is bulking of sludge. Enlist
any two measure to control bulking of sludge. [6]

Explan: [6]

i)  Mean cell residencetime (MCRT),

i)  Hydraulicloading

i)  F/M ratio

Anaverage operating datafor activated dudgetreatment plantisasfollows:
[6]

)  Wastewater flow = 42000 m3/day.

i)  Volume of aeration Tank = 15000 m?.

i) Influent BOD =300 mg/I.

iv) Effluent BOD =30 mg/I.

v) MLSS=2700 mg/l.

vi) Effluent Suspended Solids = 30 mg/I.

vii) Waste sludge suspended solids = 9800 mg/I.

viii) Qty. of waste sludge = 230 m3day

Caculate:

1) AerationPeriod

2) F/M ratio and

3) % BOD Removal Efficiency

OR

PT.O.



Q2) &

b)

Q3) 8
b)

Q4) 8

b)

Draw flow diagram of activated sludge process and explain itsworking.

[6]
Explain the suspended growth process and attached growth process
with two examples of each. [6]

An average operating datafor conventional activated sludgetreatment is
asfollows: [6]

)  Wastewater flow 22600 m3/day.

ii)  Volume of aeration tank - 4800 m?,

i) Influent BOD - 300 mg/lit.

iv) BOD removal from primary sedimentation tank - 30%.
v) Effluent BOD - 15 mg/lit.

vi) Mixed liquor suspended solids - 2500 mg/lit.

Determine aeration period (hrs), food to microorganism ratio, percentage
efficiency of BOD removal.

Explain - bacteria-al gae symbiosiswith the hel p of neat |abelled sketch.[5]

Explain - oxidation pond with the help of neat |abelled sketch, also write
any two advantages & disadvantages. [6]

Design an oxidation pond for treating sewage from a small town with
7000 persons, contributing sewage @ 126 lit per capita per day. The
5-day BOD of sewageis290mg/lit. [6]

OR

Explain theworking principle of aerated |lagoon with neat |abelled sketch.
[5]

Explainfollowing: [6]

I)  Phytoremediation

i)  Root zone technology

Determinethesize of High-Rate Trickling Filter for thefollowing data.[6]

)  Sewageflow =6 MLD.

i) Recirculationratio (R/1) =15

i)  BOD of raw sewage = 260 mg/lit.

Iv) BOD removal in primary sedimentation tank = 30%

v) Final effluent BOD desired = 30 mg/lit.

[6353]-11 2



Q5) 8

b)

Q6) 8
b)

Q7) 8

b)

Q8) a)

b)

Explain working of Sequential batch reactor (SBR). Explain Steps

involved. [6]
Explain the working of Fluidized membrane bioreactor (FMBR) and
Packed bed reactor (PBR). [6]

Design the dimensions of septic tank for small colony of 150 persons
provided with an assured water supply from municipal head worksat the
rate of 120 lit per person per day. Assume suitable datarequired.  [6]

OR
Explain the construction and working of Septic Tank. [6]
Explain Up-flow anaerobic sludge blanket reactor UASB reactor with
neat sketch. [6]
Explain following nutrientsremoval processes: [6]
1)  Adsorption
i)  lonexchange
i)  Membrane processes
Write a short note on recycling of grey water. [9]
Draw a neat sketch of single stage anaerobic digester and explain its
working. [6]
State the challengesin sludge management. Explain any two. [6]
OR
Enlist the different techniques for dewatering of sludge? Explain any
two. [9]
Explain reuse opportunities in each municipal, industrial & agricultural
sector. [6]
Design the Sludge digestion tank with the following data: [6]

i)  Averageflow of sewage=65MLD

i)  TSSinraw water sewage = 340 mg/I|

i) Volatile suspended solids (VSS) = 250 mg/I
IvV) Moisture content in digested sludge = 88%
v) Removal of SSfrom PST = 65%

vi) Moisture content in fresh Sludge = 95%
vii) Digestion Period = 42 days

\

ﬂ(o Q
\

ﬂ(o Q
\

ﬂ(o Q
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PC1696 [6353]-12 [Total No. of Pages : 5

T.E. (Civil Engineering)
DESIGN OF RC STRUCTURES
(2019 Pattern) (Semester-II) (301013)

Time : 3 Hours] [Max. Marks : 70
Instructions to the candidates:

1)
2)
3)
4)
5)
6)

Q1) a)
b)

Q2) a)

Answer Q.1 or Q.2, Q.3 or Q.4, Q.5 or Q.6, Q.7 or Q.8.

Figures to the right indicate full marks.

Is 456 - 2000 and non programmable calculate are allowed in the exmination.
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.

Explain curtailment of reinforcement in a beam. Explain the procedure of

finding APC and TPC for a simply supported beam. [S]
Design an intermediate flight of an open well staircase of residential building
with the following data : [13]

1)  Length of going = 2.0m.

i) Rise= 175mm; Tread=250mm; Width of flight= 1.2m.

i) Landing width on both side of going = 1.2m.

1v) Width of supporting beams on outer side of landing = 230mm.
v) Material - M20, Fe 415; Mild exposure condition.

vi) Draw details of reinforcement. Use LSM approach.

OR
Explain in detail zoning of shear reinforcement. [S]
Design a cantilever beam with following data : [13]

1)  Clear Span of beam =3.0 m

i)  Depth of column supporting the beam = 450mm

n) Beam width =230 mm

1v) The beam is subjected to working dead load of 18 kN/m (including
its self-weight) and working live load of 12 kN/m.

v)  Material- M25, Fe 500; Moderate exposure condition.

vi) Design longitudinal reinforcement and shear reinforcement.

vi) Show details of reinforcement. Use LSM

03) Design a continuous RC beam PQRS for flexure and shear using IS Code
method. PQ=QR=RS=4.0m. The beam supports 125mm thick two way slab
on either side of it. The beam is subjected to ultimate dead load of 24 kN/m
(including its self-weight) and ultimate live load of 14 kIN/m. Consider material
M30, Fe 500 and severe exposure condition, Show the reinforcement detail in

longitudinal section and cross-section at continuous supports and at mid spans.
Use LSM. [17]

PTO.



04)

05)

Q6)

Q7)

08)

OR
Continuous RC beam ABC of rectangular section is simply supported at A
and C and continuous over support C. Span AB = 6.0m and BC =4.5m. The
beam carries working dead load of 20 kN/m (including its self-weight) and
working live load of 13 kN/m. Calculate all span and support ultimate moments.
Apply 20 % redistribution of moments. Design all spans and supports for
flexure. Determine position of TPC and APC. Also design RHS portion of
span AB for shear. Draw the reinforcement details. [17]

Material - M30, Fe 500; Severe exposure condition.

a) What are interaction curves? Explain the characteristics of a typical
Interaction curve. [5]

b) Design a uni-axial short column by limit state method to carry a working
axial load of 1100 kN, Working axial moment of 100kN-m about major
axis. The unsupported length of column is 3.6m. The column is fixed at
both the ends. Show detailed design calculations and reinforcement details.

Use M30 concrete and Fe 500 steel. Consider severe exposure condition.
[13]

OR

Design a bi-axial short column by limit state method to carry a working axial
load of 900 kN. Working moment of 60 kN-m about major axis bisecting the
depth of column and 40 kN-m about minor axis bisecting the width of column.
The unsupported length of column is 3.6m about major axis and 4.5m about
minor axis. The column is fixed at one end and hinged at the other. Show
details of reinforcement in plan and sectional elevation. Use M25 concrete
and Fe 500 steel. Consider moderate exposure condition. [18]

Design an isolated pad footing for a column of size 380 x 450mm subjected
to working axial load of 1200 kN. SBC of soil is 275 kN/m?. (neglect check
for one way shear about minor axis).

Show detailed design calculations and reinforcement details in plan and
sectional elevation. Use M25 concrete and Fe 500 steel. Consider moderate
exposure condition. [17]

OR

Design a slab type rectangular combined footing for two columns A and B
subjected to ultimate axial load 1500 kN and 1300 kN, respectively. Center to
center to distance between two columns is 2.8m. Size of both the columns is
450 x 450mm. Safe bearing capacity of soil is 180kN/m?. Use M35 concrete
and Fe500 steel. (Neglect check for one way shear). [17]
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Chart No 1 : Interaction chart for combined bending and compression on rectangular
section with equal reinforcement on all sides.
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Chart No 2 : Interaction chart for combined bending and compression on rectangular
section with equal reinforcement on all sides.
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Chart No 3 : Interaction chart for combined bending and compression on rectangular
section with equal reinforcement on all sides.
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[6353]-13
TE. (CIVIL) (301014)

Remote Sensing & Geographic Information System

(2019 PATTERN) (SEMESTER — 1)

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

1)
2)
3)
4)
5)

Ql) 8
b)

C)

Q2) g
b)

Q3) @)

b)

Q4) g
b)

Answer Q.1 or Q.2, Q.3 or Q.4, Q5 or Q6,Q70r Q8

Neat diagrams must be drawn wherever necessary.

Figures to the right side indicate full marks.

Assume Suitable data jf necessary.

Use of electronic pocket calculator is allowed in the examination.

Give abrief account of Origin of Global positioning system. [6]

What are the three segments of GPS? Describe them briefly. [6]

[llustrate the advantages and disadvantages of GNSS. [5]
OR

Explain the concept of GNSS. [6]

Write ashort note on following: i) GLONASS system ii)Galileo system.
[6]

Describe the different sources of error in GPS. [5]

Differentiate between supervised and unsupervised image classification.

[6]
State the application of DEM. [6]
Define Triangular 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.



Q3) a)
c)

Q6) a)
b)

Q7) 8
b)

Q3) &)
b)

[6353]-13

Explainthefunctionalitiesof GIS? [6]
Write in detail about various components of GIS. [6]
List down the differences between drafting software's and GIS. [5]

OR
Illustrate the Geographical Information System and state Spatial Data
types. [6]
Demonstrate the link between remote sensing & GIS. [6]
Compare the various definitions of GIS used globally. [5]

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

Differentiate variousAttribute Datamodel sand explain any one of them.[6]

Explainthe application of GISin Urban Planning. [6]
OR

Outline the Geo-referencing of GIS data? And explain itsimportancein
thefield of GIS? [6]
Enlist the applicationsof GISin Civil Engineering & Explainany onein
detall. [6]
Categorize the different Database? Name the types of database. [6]
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Total No. of Questions : 8] SEAT No. :

PC1698 [6353]-14 [Total No. of Pages : 3
T.E. (Civil Engg.)
ADVANCED ENGINEERING GEOLOGY WITH ROCK
MECHANICS

(2019 Pattern) (Elective-II) (Semester-IT) (301015 A)

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

1) Attempt Q.1 or Q.2, and Q.3 or Q.4 and Q.5 or Q.6 and Q.7 or Q.8

2)  Figures to the right indicate full marks.

3)  Neat diagrams should be drawn wherever necessary.

Q1) a) Write a note on Compact basalt as construction material. [6]

b) Explain case studies of historical buildings constructed without

consideration of geology and now facing serious problems. [6]
c) Write in detail on treatments given to fracture/fracture zone. [6]
OR

02) a) Whatare favorable conditions/characteristics of the rock for the purpose
of construction material? [6]

b) What is R.I.S.? Explain R.I.S. with case study, in Deccan Trap area.|[6]

c) Explainin detail the role of Geology in Urban development and planning.

[6]

03) a) Define rock mechanics. Explain the importance of it in civil engineering.[6]

PTO.



b) Calculate RQD recovery and Core recovery from following table. [6]

Run in m Piece No. Length incm Nature of fracture
1 17 J
2 14 J
3 79 M
4 40 M
2-5m 5 60 M
6 12 J
7 J
8 J
9 8 J
10 88 M
5-8m 11 66 M
12 77 M
c) Calculate apparent resistivity values at different depth zones. [6]
Sr. No. R A 2naR
1 1.45 1 ?
2 1.21 2 ?
3 1.75 3 ?
4 1.40 4 ?
5 1.22 5 ?
6 1.10 10 ?
OR

04) a) Whatis Electrical Resistivity method of Geophysical Exploration? Explain
Wenner method. [6]

b) Whatis R.Q.D.? Is this system useful for Deccan trap rocks? Explain.[6]

c) Describe Q-system of classification of rock masses. [6]
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05) a)

b)

06) a)

b)

Q7) a)
b)

08) a)
b)

Discuss the strength and water tightness characters of Amygdaloidal
Basalt from dam foundation point of view. [6]

Discuss relationship between local Geology and location of Spillway in
Deccan Trap. [6]

What are the reasons of tail channel erosion in Deccan Trap area? [5]

OR

Write case study illustrating the failure of major projects owing to
negligence of geological studies. [6]

Write a note on suitability of amygdaloidal basalt for percolation tank.[6]

Explain treatment to be given to a dyke crossing dam alignment. [5]

Explain in detail engineering geological investigations for tunneling. [6]

Discuss with suitable examples suitability of compact basalts from
tunneling point of view. [6]

Explain in brief safe bearing capacity during bridge construction.  [5]
OR

Describe various unfavorable field characters of rocks during tunneling. [6]

Can we locate a pier of bridge partly on weathered rock and on dyke?[6]

Whether the tunnels are suitable through limestone and quartzite. [5]

otooleelesle
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PC-4848 [Total No. of Pages : 3

[6353]-15
T.E. (Civil)
SOFT COMPUTING TECHNIQUES

(2019 Pattern) (Semester - |1) (301015 B) (Elective - I1)

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

1) Answer Q.lor Q.2 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.

Ql) a

b)

Q2) 8

b)

Discussthefollowing pointswithreferenceto FFBP Network : DataDivison,
Testing of network, Number of hidden neurons. [9]

Determinethefunctional value of the3 x 2 x 1 neural network inforward
passwith thefollowing 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], Usesigmoidal transfer function betweenthefirst [ayer 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 the 3 x 2 x 1 neural network inforward
pass with the following 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 |ayer. [9]

PT.O.



Q3) 8

b)

Q4) 8

b)

Q5) a)

b)

Q6) a)
b)

Distinguish between Recurrent networks and Radial basis function
networks with suitable examplefor each. [8]

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

Distinguish between Radial basis function networks and Generalized
regression neural networks. Give suitable examplefor each. [8]

28-day Compressive strength of concrete (in M Pa) depends on the quantity
(in Kg/m®) of Cement, Fine aggregate, coarse aggregate and water.
Design a 3 layered neural network using the above parameters and give
thefollowing details: [9]
1)  Input and output parameters

i) Architecturewithfigure

i)  Sizeof weight and Bias matrix

Iv)  Activation function/s between layers

v)  Performance function/s

Discussin detail an application of Genetic Algorithmin Civil Engineering.
[9]

Explain the basic working of support vector Machine. What are hard

margin and soft margin SVMs? [9]
OR
Discuss the Genetic operatorsin Genetic Algorithm in detail. [9]

What isakerne in SYM?Why do we use kernelsin SVM? Discuss any
onekernel indetail. [9]
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Q7) &)

b)

Q8) a

b)

Discussworking of Random Forest regression. Explain M5 Algorithmin
Model Tree. [8]

The power developed 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
aModel using Random Forest using the above parameters and give the
following details: [9]

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

Discuss working of Model Tree with M5 Algorithm. Explain Feature
Importance in a Random Forest. [8]

28-day Compressive strength of concrete (in M Pa) depends on the quanity
(in kg/m® of Cement, Fine aggregate, coarse aggregate and water.
Design amodel using Model Tree, using the above parameters and give
thefollowing details: [9]

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

i) Splitting criteria

Iv) Standardization of data

v)  Performance function/s

VVVV
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[6353]-16R
T.E (Civil)

ADVANCED SURVEYING
(2019 Pattern) (Semester - 11) (Elective-11) (301015C)

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

1) Answer Q1lor Q2, Q3 or Q4, Q5 or Q6 and Q7 or Q8.

2) Figuresto theright indicate full marks.

3) Draw neat figureswherever necessary.

4) Assume suitable data, if necessary.

Ql) @ ExplaintheCartesian, local and projected coordinatesfor earth resources

mapping. [6]

b) Explaintheelementsof spherical trigonometry. [4]

c) Explain the analytical method of determining the position of boat in
hydrographic surveying. [8]

OR

Q2) a) Definespherical triangleand explainits properties. [6]
b) Explaintheshorelinesurvey. [4]

c) Writeashort noteon: [8]

)  MSL determination by GPS
i)  Sounding by GPS

Q3) @ Definevertica photograph, tilted photograph and oblique photograph.[6]
b) Defineground control points. Explain their role in Photogrammetry. [4]

c) Thescaeof aeria photographisl: 10000, effectiveat an averageeevation

of terrain of 500 m. The size of aerial photograph is 230mm x 230mm.

Focal length of camera lensis 20 cm. Speed of aircraft is 180 kmph,
longitudinal overlapis60% and side overlap is30%. Determinethe number

of photographs required to cover an area of 30kmx22.5 km. Also

determine exposureinterval and flying height. [7]

OR
Q4) @ Explanindetaill flight planning with neat sketch. [6]
b) Writeashort note on digital photogrammetry. [4]

c) A parr of photograph is taken 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]

PT.O.



Q5) a)
b)

Q6) &)

b)

Q7) 8
b)

Q8) &)

b)

Explain the components of ideal remote sensing system. [6]

Differentiate between LIDAR and GPR. [6]
Write a note on raster and vector model in GIS. [6]
OR

What is raster and vector data? How do you analyze the satellite image
for civil engineering projects, draw sketches to support your answer?

[6]
Explain Remote sensing applicationsin disaster management with suitable
example. [6]
What is GIS? Explain the components of GIS. [6]
Explain the segments of GPS. [6]
Explainthe basic principle of GPSand itsapplicationsin Civil Engineering.

[5]
Differentiate between absol ute positioning and relative positioning.  [6]

OR

Explaintheworking principle of GPS. What are the differences between

hand held GPS and differential GPS. [8]

Write a note on segments of GPS. [4]

Explain in detail the applications of GPS in watershed management

anayss. [9]
DOOD®
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[6353]-17
T.E. (Civil Engg.)
ADVANCED GEOTECHNICAL ENGINEERING
(2019 Pattern) (Semester - 11) (Elective-11) (301015d)

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

1)

Q2) &

b)

Attempt Q.1 or Q.2, Q.30r Q.4,Q.50r Q.6, Q.7 or Q.8.
Neat diagram must be drawn whenever necessary.
Figuresto the right indicate full marks.

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

Explain the principle of the direct shear test. What are the advantages of
thistest? What areitslimitations? [6]

State and explain the factors affecting angle of shearing resistance. [6]
What is effect of pore pressure in strength of soil? [6]
OR

What are the three standard triaxial shear tests with respect to drainage
conditions? Explain with reasons the situations for which each test isto
be preferred. [6]

Write anote on [6]
)  Mohr’'sCircle
i)  Triaxia test and itsmerits

In atriaxia shear test conducted on a soil sample having a cohesion of
15 kN/m? and angle of shearing resistance of 32°, the cell pressure was
150 KN/m?. Determine the value of the deviator stress at failure. [6]

PT.O.



Q3) 8

b)

Q4) 8
b)

Q35) 8
b)

Q6) 8
b)

Q7) 8
b)

Q8) g
b)

Draw and explain stress path for triaxial drained and triaxial undrained

test. [6]
Undrained triaxial compressiontest resultsare given below. Plot the stress
path in ca—or. [6]
o, (kPa) o, (kPa) U (kPa)
420 200
470 265
490 400 300
498 324
500 432
Draw and explain stress path for embankment construction. [5]
OR
Differentiate between UU test, CU test and CD test. [6]
Write a short note on pore pressure parameters. [6]

What is stress path? State and explain factorsinfluencing stress path.[5]

What are the objectives of soil Stabilization? [9]

Explainthe Cement stabilization in detail. [9]
OR

Explain Mechanical soil stabilization. [9]

Explain lime stabilisation and soil bitumen stabilisation. [9]

Explainin detail in-situ ground improvement by compaction piles. [9]

Write a short note on In-situ ground improvement by Dynamic loads

and explosion sand drains. [8]
OR

Explain Grouting & Deep mixing method of ground improvement. [9]
Explain Vibroflotation processin detail . [8]

0]616]0,
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Total No. of Questions : 8] SEAT No. :

PC1701 [6353]-18 [Total No. of Pages : 2

T.E. (Civil)
ARCHITECTURE AND TOWN PLANNING
(2019 Pattern) (Elective-II) (Semester-1I) (301015E)

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

1)  Answer Q No. 1 or 2, Q.No.3 or 4, Q.No.5 or 6.. Q.No. 7 or 8.

2)  Figures to the right indicate full marks.

3)  Assume suitable data, if necessaly.

Q1) a) Explain importance of Neighbourhood planning and purpose of'it. [9]

b) Elaborate Mechanism of preparation of DP according to MRTP Act

1966. [9]

OR
02) a) Explain the levels of town planning and its importance. Discuss the City
Development plan. [9]
b)  Write a brief note on T P Scheme (Sketch is essential). [9]
03) a) Explain Organization Structure and purpose of MHADA. [8]
b) State & explain the various types of civic surveys required to be
conducted for preparation of DP. [9]

OR
04) a) Write an explanatory note on ITS with sketch. [9]

b) Explain Organization Structure and purpose of CIDCO. and its role in
developing Navi Mumbai. [8]

PTO.



05) a)

b)

06) 2)
b)

Q7) a)
b)

08) a)

b)

Discuss the short falls of LAR and explain in brief on Land Acquisition
Rehabilitation and Resettlement Act 2013. 9]

Elaborate applications of URDPFI guidelines in town planning. [9]
OR
How AMRUT guidelines helpful to overall development of city? ~ [9]

Explain the concept of RERA also discuss the additive points to the

buyer and seller [9]

Write a note on SEZ and CRZ with sketch. 9]

Elaborate what you understand regarding Special Township: justify with

examples. [8]
OR

Explain in detail application of remote sensing and GIS in Urban and
Rural planning. [9]

Elaborate the need and strategies in relation with, “Rural development™.

8]

otooloedesde
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PC1702 [Total No. of Pages: 2
[6353]-19
T.E. (Civil Engg.)

SOLIDWASTE MANAGEMENT
(2019 Pattern) (Semester - I1) (Elective-11) (301015 f )

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

1) Answer Qlor Q.2 Q30r Q4, Q50r Q6Q.70r Q.8.

2) Figuresto theright indicate full marks.

3) Draw neat diagramswherever necessary.

4) Assume suitable data if necessary.

5) Use of scientific calculator is allowed.

Ql) a Listthetoolsand equipment’sused for storageand collection of Municipal

Solid Waste. [6]
b)  Suggest the measuresto be adopted in execution of vermicomposting.[ 6]
c) Statethetermsrelated to Solid waste management. [6]
1)  Segregation
i) Recovery
iil)  Recycling
IV) Reuse
OR
Q2) & Explain theill effects on the health of persons involved in solid waste
collection. [6]
b) Statethe Classification of solid waste. [6]
c) Writeanoteon material recovery facility. [6]
Q3) @ What arethe stages of Anaerobic digestion. [6]

b) Explainany four factors affecting the generation of solid waste. [6]

Cc) Suggest the relevant situations for the disposal of solid waste through
Incineration. [9]

OR

PT.O.



Q4) g

b)

Q5) 8
b)

c)

Q6) 8
b)

Q7) @
b)

Q3) &)
b)

Describe the incineration technologies and air emissions and its control

indetail. Explainthefollowing: [6]
)  Pyrolysis

i) Refuse-derived fuel

How does energy recovery relate to renewabl e energy. [9]
State the products of incineration process with their use. [6]

Differentiate between Areamethod and Trench method of Landfill. [6]

Write principles of Bioreactor landfill. [6]

Draw and explain with neat |abel ed sketch of any one method of |eachate

control. [6]
OR

State the significance of legal aspectsin solid waste management.  [6]

Specify therole of Transfer stationin Municipal Solid waste management.

[6]
State any two advantages and disadvantages of Landfill method of solid
waste disposal. [6]

Write objectives and major provision in construction and demolition
(C& D) waste management rules-2016. [6]

Explaintheimportance of public participation in solid waste management.

[6]

Define E-waste and its harmful effects on environment. [9]
OR

Explain any one case study of material recovered from e-waste. [6]

State classification of biomedical waste asper BMW (Management) Rules,
2016. [6]

State control measurestaken for industrial waste. [5]

POOD®
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PC-1703 [Total No. of Pages: 3

[6353]-20
T.E. (Chemical)
MASS TRANSFER - |
(2019 Pattern) (Semester - 1) (309341)

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

1)
2)
3)
4)

Ql) 8

b)

Q2) g
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 side indicate full marks.
Assume Suitable data if necessary.

What is Gas Abosorption & Desorption? Explain wetted wall column?
[8]

5,000 kg/hr of a SO, - air mixture containing 5% by volume SO, isto be
scrubbed with 2,00,000 kg/hr. of water in a packed tower. The exit
concentration of SO, is reduced to 0.15%.The tower operates at 1 atm.
Theequilibriumrelationshipisgiven by Y=20X Where, Y =Mole

SO, /Moleair & X = Mole SO, /Mole water. If the packed height of the

tower is420 cm, estimate the height of transfer unit (HTU)? [9]
OR
What is Stripping factor? Explain minimum L/G ratio? [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
givenasY=14X.

Where Y= KgCO,/Kgdry air & X=Kg CO,/Kg water The water to gas

rate is kept 30% more than the minimum value. Calculate the height of
tower if(HTU) OG =1 m. [9]

PT.O.



Q3) 8

b)

Q4) 8
b)

Q5) 8

b)

Q6) a)

b)

Q7) 8
b)

[6353]-20

Explain Adiabatic Saturation temperature in Humidification operation?
[8]

Theairinaroomisat 26.7 ° C & apressure of 101.325KPa & contains
water vapor with a partial pressure 2.76 KPa. Calculate i) Molal
Humidity ii) Saturation humidity. iii) Percentage humidity
Iv) Percentage Relative humidity v) Relative humidity vi) Humid Heat
vii) Humid VVolume.

Data: Vapour pressure of water at 26.7°C is 3.5 KPa [9]
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 B isi) Helium and ii) Carbon dioxide. (Data:
PA= 0.362 std.atm.) [9]

What are the various equipment’s used for gas-liquid contact. With neat

sketch explain Venturi Scrubber? [9]
What are the different types of Column? Explain? [9]
OR

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

What is Tray efficiency? Explain Murphree Tray Efficiency? [9]

Explain the Rate of drying curvein detail ? [8]

A porous dry solid was dried under constant drying conditions in a
batch dryer. It took 6 hrs. to reduce the moisture from 50% 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 56% to 6% under the same
drying conditions? [10]

OR
2



Qg) a)

b)

Explaintimerequired for Drying? Derivethe equationto calculatetimein
constant rate period? [8]

A batch of solid for which the following table of data appliesis to be
dried from 20% to 5% (wet basis) moisture under conditions identical
to those for which the data were tabulated. The initia weight of the
wet solid is 300 kg & the drying surfaceis 1m?#/8 kg dry weight.  [10]
Determinethetimefor drying?

X

kgmoisture / Kg

dry solid

0.350.250.2/0.18 |0.16 |0.14 |0.12/0.10/0.08 | 0.06| 0.04

R

hr. m?

Kgmoisture /

0.3 |0.3 |0.3]0.266|0.239 0.208/0.18| 0.15/0.097| 0.07| 0.025

[6353]-20
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PC-1704 [Total No. of Pages : 2

[6353]-21
T.E. (Chemical Engineering)
CHEMICAL TECHNOLOGY-II
(2019 Pattern) (Semester - 1) (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) 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.
Assume suitable data, if necessary.

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

Describethe process of manufacturing of Portland cement. Writethe metal

oxides composition necessary in the Portland cement. [9]

Explain construction and working of Blast furnace. [8]
OR

Explaintypesof steel indetail with their applications. [8]

What isdestructive distillation? State Process for destructive distillation.
[9]

Write the classification of dyeswith their properties. [9]
Discuss production of producer gaswith its major engineering problems.
[9]

OR
Explain production of water gas and its applications. [9]
Describe different types of solvents used in paint manufacture? [9]

PT.O.



Q5) a)

b)

Q6) a)

b)

Q7) 8

b)

Q8) a
b)

Describein detail about plant growth regulatorsand yield stimulators.
[8]

Explain in detail manufacturing of penicillin with major engineering

problems. [9]
OR

What are different types of agrochemicals and explain manufacturing

process of pesticides. [9]

Enlist Antibioticswith their propertiesand applications. [8]

Explain production of methanol in brief with aneat processflow diagram.
[9]

Describe the importance and production of ethylene dichioride (EDC)
with suitable example. [9]

OR
Explain production of phenol by cumene process. [9]

Explain production of vinyl chloride production from ethylenedichloride.

[9]
363838
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[6353]-22
T.E. (Chemical)

CHEMICAL ENGINEERING MATHEMATICS

(2019 Pattern) (Semester - 1) (309343)

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

1)

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 diagrams must be drawn wherever necessary.
Figuresto the right indicate full marks.

Assume suitable data, if necessary.

Use least square regression to fit a straight line to [9]

Xx 0] 2146 9 11 12 15 17|19

y 5 6 76 9 87 10 12]12

Use a Lagrange interpolating polynomial to evaluate f(2) on the basis of

the data given : [8]
X 0 4 6
f(x) 0 1.3863 | 1.7917

OR
Fit the following data with the power model (y = a x°). Use the resulting
power equation predict y at X=09. [10]

X 25/35] 5 6 |75 10 125 15 17.5 20

y 13] 11 [85[82 | 7 162 52 48 46 43

Evaluate the integral of the following data using trapezoidal rule. [7]

X 2,0 2 4 /6 810

fyy | 355 <10 (2 |5 |3 |20

Solve the following initial value problem over the interval from t=0 to 2

where y(0) = 1 using Euler’s method with h = 0.5 and 0.25. [10]
dy .3

—=yt"-1.5

ot yt y

Using Picard’s method, find an approximate value of y for dy/dx = X+ 2y

for given boundary conditions, Xx= 1, y=1, find y at x= 1.4. Take step size

h=0.1. [8]
OR

P.T.O.



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 is an order of reaction. If K = 0.08 and n = 1.5, find the
concentration ratio at t =2 for initial condition ¢(0)=1 1.23 for an accuracy
of 0.1 using modified Euler’s method. [10]

b) Derive formula for Euler’s method and also give its graphical interpretation.[8]

Q5) Use the Liebmann method to determine temperature distribution on a square
heated plate with 4 grids (2 x 2) 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]
o°T 0T
—2 + —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
sec. 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]
(OT_ar
oxt ot

Q7) a) Whatis optimization? Explain. Enlist the applications of optimization in

Chemical Engineering. [8]
b) 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

[6353]-22 2



Q8) a) What are the six steps of optimization? [6]
b) Maximize Z=5X+3 X [12]
Subject to X + X, <=2

5% +2Xx, <= 10
3%, +8x, <=12
X, % >=0
Use simplex Method.
\ R R 4
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[6353]-23
T.E. (Chemical)

CHEMICAL ENGINEERING THERMODYNAMICS

(2019 Pattern) (Semester - 1) (309344)

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

1)
2)
3)
4)
5)

Q1) a)

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 side indicate full marks.

Use of Calculator is allowed.

Assume suitable data, if necessary.

Determine the number of degrees of freedom F for each of the following

systems : [6]

) A system of two miscible nonreacting species that exists as an
azeotrope in vapor/liquid equilibrium.

i) A system prepared by partially decomposing CaCO; into an
evacuated space.

i) A system prepared by partially decomposing NH,Cl into an
evacuated space.

Assuming the validity of Raoults law do the following calculations for
benzene (i) toluene (ii) system. [12]

A) Given x1 =0.33 and T =100° C, find y1 and P
B) Givenyl =0.33 and T = 100°C, find x1 and P

C) Given x1 = 0.33 and P = 120 KPa, find yl and T. The Antoine
equation and parameters are given below :

The Antoine equation and parameters are given below:

InP*/KPa = A — —>— (Tin°C)
T+C

Compound A B C
Benzene 13.8594 2773.78 220.07
Toluence 14.0098 3103.01 219.79

PT.O.



Q2) a)
b)

Q3) a)

b)

Q4) a)

b)

Q5) a)

b)

Q6) a)

[6353]-23

OR
Derive Clausius-Clapeyron equation and explain the terms involved. [9]

For the system n- pentane (i) n-heptane (i1) the vapor pressures are given
by the Antoine equation In P= A-(B/(T-C)) where P is in kPa and T is in
K. the constants are as follows : [9]

System A B C
n-pentane | 13.8183 | 2477.07 | 40.00

n-heptane | 13.8587 2911.32 56.56

Assuming that the solution formed is ideal, calculate the composition of
the liquid and vapor in equilibrium at 95 kPa and 336.2 K

Explain in detail the triangular diagram for ternary liquid liquid phase
equilibria. [9]
Explain the following methods to cheek the consistency of VLE data[8]
1)  Redlich-Kister method

i)  Using co existence equation

OR

Write in details on maximum boiling azeotropes with the help of x-y
diagram.Discuss the effect of Temperature on Azeotropic composition.[9]
Explain liquid - liquid equilibrium diagram on triangular co-ordinates for
a system in which two pairs are partially soluble. [8]

Explain reactions coordinate. What are the criteria of chemical reaction

equilibrium? [9]

What is the effect of temperature on equilibrium constant? Derive van’t

Hoff equation. [9]
OR

Estimate the standard free energy change and equilibrium constant at
700 K for the reaction
N, (g) +3H, (g) 2NH; (g)

Given that the standard heat of formation and standard free energy of
formation of ammonia at 298 K to be —46,100 J/mol and —16,500 J/mol
respectively. The specific heat (J/mol K) data are given below as function
of temperature (K) : [9]

C,=2727+4.93 x 10T for N,

C,=27.01+3.51 x 10T for H,

C,=29.75+25.11 x 10T for NH,

The standard heat of reaction and standard free energy of reaction at
298K AH® =-92, 200 J/mol; AG® =-33,000 J/mol

2



b)

Q7) a)

b)

Q8) a)

b)

[6353]-23

Derive the following expression for the chemical reaction equilibrium :[9]

-AG°
RT

InK=

Where K is the equilibrium constant for the reaction.
AG® is called the standard Gibbs-energy change of reaction.
R is universal gas constant

T is the reaction temperature

100 moles of gas mixture containing 60% H,, 20% N, and 20% inerts is
catalytically reacted to get NH, at 50 bar and 400°C. Calculate percent
conversion of H, and percent NH, in exit gases. Given K at
400 °C =0.0125 [9]

A gas mixture containing 3 mol CO,, 5 mol H, and 1 mol water is
undergoing the following reactions

CO,+3H, — CH,OH+H,0
CO,+3H, - CO+H,0

Develop expressions for the mole fraction of the species in terms of the

extent of reaction. [8]
OR

Derive the relationship between mole fraction of species in multiple

reactions and the extent of reactions. [9]

Explain in details the working of Fuel Cell with the help of Diagram. [8]
PP Cr



Total No. of Questions: 8] SEAT No. :
PC1707 [Total No. of Pages: 2
[6353]-24
T.E. (Chemical)

CHEMICAL INDUSTRY MANAGEMENT
(2019 Pattern) (Semester - 1) (Elective- 1) (309345A)

Time: 2%2Hours) [Max. Marks: 70
Instructions 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) Figuresto theright indicate full marks.

4) Use of calculator is allowed.

5) Assume suitable data, if necessary.

Q1) & Explainindetail the processof industrial purchasing. Includeimportance

of quotation and comparative statement. [8]
b) Explainimportance and role of store keeper. [8]
OR
Q2) Explainthefollowing (any three) [16]
a Principlesof lending
b) FIFO
c) LIFO

d) Inventory Control

Q3) @ Explainadvertising and itsimportance. [8]
b) What arethetypesof pricing strategies. Explain any onein detail. [10]

OR
Q4) @ Writeadescriptive noteon Marketing Mix. [10]
b) Statethedifference between marketing and selling. [8]
Q5) @ Explanindetall International trade. [10]
b) What do you mean by IPR? Explain patent and patent rights. [8]

OR

PT.O.



Q6) @ Write a detailed note on Inflation, it's types, causes, effect, and it's

control. [10]
b) Explainindetaill TQM and roleof 1ISOin TQM. [8]
Q7) @ Write short notes on: [10]
) MRTP
i) FERA
b) Explain the classification of types of contracts. [8]
OR
Q8) @ Writeabrief note on concept of guarantee and warranty. [10]
b) Define work measurement. Explain the objectives and procedures of
work measurement. [8]
POO®
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Total No. of Questions: 8] SEAT No. :
PC1708 [Total No. of Pages: 2
[6353]-25
T.E. (Chemical)

FOOD TECHNOLOGY
(2019 Pattern) (Semester - |) (Elective- 1) (309345B)

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

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

2) Figuresto theright 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 table is allowed.
5) Assume suitable data, if necessary.

Q1) Write short notes on preservation of fruits and vegetables by [16]
d Heat.
b) Sugar.
OR
Q2) @ Write Short note on preparation of syrups. [8]

b)  Explainaseptic canning technology for canning of fruitsand vegetables,[ 8]

Q3) @ Discuss about various unit operations involved in food engineering

processing of food grains. [9]
b) Explain applications and effect on food materials for drying and freeze
concentration. [9]
OR
Q4) Write Short Notes on. [18]

ad Hot ail flying theory and equipment’s.
b) Roasting theory and equipment’s.

Q5) Write short notes on food packaging techniquesin: [18]
a) Textile and paper sacks.
b) Containers-wooden boxes.

OR

PT.O.



Q6) Describefollowing. [18]
a Various methods to extend shelf-life of foodstuff.
b) Food packaging materials and their properties.

Q7) @ Explainquality assessment of food materialsin meat and poultry.  [9]

b) Explain concept of Codex Almentarious and HACCP in food quality
assurance. [9]

OR

Q8) @ Describe Objectives, importance, and functions of quality control of
food. [9]

b) Write short note on Food regulations, grades, and standards. [9]

0]616]0,
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PC1709 [Total No. of Pages: 2
[6353]-26
T.E. (Chemical Engineering)

POLYMER ENGINEERING
(2019 Pattern) (Semester - 1) (Elective- 1) (309345C)

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

1) Answer Qlor Q.2 Q30r Q4 Q50r Q6Q.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) @ Explainthedifferent methods of determination of the molecular weight.

Givesuitableexamplesfor all. [9]
b) Giveadetailed note onthe effect of molecular weight on the engineering
properties of the polymers. [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 14,000

B 0.19 21,000

C 0.24 35,000

D 0.18 49,000

E 011 75,000

F 0.08 10.5,000

G 0.06 112,000

H 0.04 126,000

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

Q3) Explain in detall the Kinetics of Coordination Polymerization along with
examples. [18]

OR
PT.O.



Q4) 8
b)

Q5) 8

b)

Q6) a)

b)

Q7) With

Write anote on Chain Transfer agents. [9]

What do you mean by Co-polymers? Explain along with example. [9]

With the different examples, explain the properties and use of the UV
stabilizersutilized during polymerization. [9]

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

OR

What is the need of the additives to be added in Polymerization. Give
examples of the different additives sued along with their properties. [9]

Explaintheuseof thefireretardants utilized in the polymers. Giveexamples
for the same. [8]

aneat and labelled diagram and reactions involved, properties, explain

the method of production of Polypropylene. [18]

Q8) With

OR

aneat and labelled diagram and reactions involved, properties, explain

the method of production of Neoprene. [18]

[6353]-26
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PC1710 [Total No. of Pages :2
[6353]-27
T.E. (Chemical)
DOWNSTREAM PROCESSING

(2019 Pattern) (Semester - I) (Elective -I) (309345 (D))

Time : 2Y2 Hours] [Max. Marks : 70
Instructions to the candidates:

1) Answer Q.1 or Q.2, Q.3 or Q.4, Q.5 or Q.6, 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) Explain cryogenic distillation in detail. [9]
b) Explain gas-recovery-olefin in petrochemical industry. [9]

OR
02) a) Explain desulfurization process in detail. [9]
b) Explain downstream process for petrochemical off gases. [9]
03) a) Explain residue curve maps. [9]
b) Explain column sequences. [9]

OR
04) a) Explain azeotropic distillation in detail. [9]
b) Explain pressure swing distillation. [9]

PT.O.



05) a)

b)

Q6) a)

b)

Q7) a)

b)

08) a)

b)

Give the industrial applications of molecular sieves. [9]

Explain the catalytic properties and manufacturing processes of zeolities.

[9]

OR
Explain hydrogel process. [9]
Explain the new trends in industry for energy conservation. [9]

Explain the manufacturing process of resins used in the ion exchange.[8]

Explain the ion exchange-physical and chemical properties, and its

selectivity. [8]
OR

Explain separation process for non azeotropic mixtures. [8]

Explain the non-ideal liquid mixtures separations. [8]
EEEN
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PC1711 [6353]-28 [Total No. of Pages:2

T.E. (Chemical Engineering)
CHEMICAL REACTION ENGINEERING -1
(2019 Pattern) (Semester- 11) (309348)

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

1
2)
3
4)

Ql) g

b)

Q2) &)

b)

Answer Q.1 or Q.2,Q.30or Q.4,Q50r Q.6 and Q.7 or Q.8.
Neat diagrams must be drawn whenever necessary.
Figuresto theright side indicate full marks.

Assume suitable data if necessary.

Explain plug flow operation and derive the performance equation for
Plug Flow Reactor. With help of graphical representation show the

constant density system PFR. [12]
Explain space time and space velocity along with their units. [6]
OR

In an isothermal batch reactor 70% of liquid reactant is converted in
13 min. What space time and space velocity are needed to effect this
conversion inaplug flow reactor and mixed flow reactor considering 1%
order kinetics. [12]

With help of suitable example explain auto-catal ytic reactions. [6]

Q3) In CSTR, reactant A produces product R and S by parallel reaction, rate of
formation of R = 0.7C,* and rate of formation of S=2.2 C,. A feed with
C,, = 40 enters a CSTR and mixture of A, R and S |leaves the reactor. Find

C. C, and 1 for 80% conversion in CSTR. [17]
OR
Q4) @ Derivetherelationship for C . intermsof y for PFR in case of parallel
reactions. [9]
b) Explain the series, parallel and independent reactions along with

appropriate examples. [12]

PT.O.



Q5) Calculatethe heat of reaction at 500°C for following reaction: [18]

A+B—->M+N

Heat capacities of reacting species may be expressed as
C=o + BT +yT?

Component o B x 10? v x 10°
A -1.32 4.45 —6.32
B —2.67 1.35 —6.53
M -1.79 0.88 —2.32
N 3.28 0.67 -1.89

The heat of reaction at standard state (25°C) of the reaction is 45.56 kCal.

Q6) a)

b)

OR

A 1100 K n-nonanethermally crack (breaksdowninto smaller molecules)
20 times as rapidly as at 1000 K. Find the activation energy for this
decomposition. [8]

Explainin detail the effect of temperature on equilibrium conversion of
reactant at constant pressure. [10]

Q7) What are E, F and C curves? Discuss the relationship between E, F and C
curves and provide neat representative diagrams. [17]

OR

Q8) A sample of the tracer was injected as pulse to a reactor and the effluent
concentration was measured as function of time, resulting in data represented
bel ow:

tmn) [0 | 2] 6 4] 25 37 49 | 52

Cm’ |0 | 10| 18] 30| 14| 6 | 22|06

a)
b)

c)

Draw figures showing C(t) and E(t) as functions of time. [10]
Determinefraction of material leaving the reactor that has spent between
10 to 12 minutesin the reactor. [4]
Determine the fraction of material leaving the reactor having spent 15
minutes of lessin the reactor. [3]
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[6353]-29
T.E. (Chemical Engineering)
MASSTRANSFER - 11

(2019 Pattern) (Semester - 11) (309349)

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) Figuresto theright indicate full marks.

3) Neat diagrams must be drawn wherever necessary.

4) Assume suitable data, if necessary.

Q1) @ Classify various solvent Extraction equipment’s. [9]
b) Writeamateria balancefor singlestage solvent Extraction withimmiscible
solvents, [9]

OR

Q2) 1000 kg of a nicotine-water feed solution containing 1% nicotine is to be
extracted with kerosene at 20 °C. Water and kerosene are immiscibl e solvents.
[18]

a Determine the percentage of extraction of nicotine once with 150 kg
solvent.

b) Repeat for three theoretical extraction using 50 kg solvent each

Theequilibrium dataare asfollows,

X kg of nicotine/kg of | 0 |0.00101|0.00246|0.00502 |0.00998 |0.0204
water

Y kg of nicotine/kg of | 0 |0.00807|0.00196|0.00456|0.00913|0.01870
kerosene

Q3) @ Explaintheconstant and variable underflow inleaching operation. [9]

b) Discussonthegraphical representation of equilibrium characteristics of
L eaching operation with diagram and proper notations. [8]

OR

PT.O.



Q4) Halibut oil isto beextracted from granulated Halibut liversin acountercurrent
Extraction using Ether as solvent. The mass flow rate of Halibut liversto the
unit is350 kg/hr. thefresh livers contain 20% oil and areto be extracted to 1%
oil (On solvent free basis). Ether containing 2% oil to be used asasolvent is
fed to the unit at the rate of 250kg/hr. [17]

ad Determinethe number of theoretical stagesrequired.
b) Determine % recovery of theoil.

The entrainment dataare asfollows;

Concentration, kgof oil/kgl 0 |01 |02 | 03| 04| 05| 0.6
solution

kg solution/kg exhausted | 0.280.34 |0.40 | 0.47 | 0.55| 0.66 |0.80

livers
Q5) @ Explaindifferent Adsorption Isotherms. [9]
b) Explain Breakthrough curve. [9]

OR

Q6) A solution of washed raw cane sugar is coloured by the presence of small
amounts of impurities. The solution is to be decolourised by treatment with
an adsorptive carbon in contact filtration plant. The original solution has a
colour concentration of 9.6 measured on an arbitrary scaleand itisdesired to
reduce the colour of 0.96. Calculate the necessary dosage of fresh carbon per
1000kg solution for single stage process.

Thedatafor an equilibrium isothermisasfollows; [18]

K g carbon/kg solution O | 0.001| 0.004 | 0.008 | 0.02 | 0.04

Equilibrium Colour 96 | 8.6 6.3 4.3 1.7 0.7
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Q7) @ Classify crystallizersand givethe significance of vacuum Crystallizer.[9]

b) Give the classification of membrane processes. What are different
membrane modul es? [8]

OR

Q8) Cdculatetheyield of MgSO,. 7H,0 crystals when 1000 g saturated sol ution
of MgSO, at 353 K is cooled to 303K assuming 10% of water is lost by
evaporation during cooling. [17]

Data: Solubility of MgSO, at 353K = 64.2 kg/100kg water
Solubility of MgSO, at 303K = 40.8 kg/100kg water

Molecular weight of MgSO,. 7H.O = 246

POOD
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PC-1713 [Total No. of Pages: 2
[6353] - 30
T.E. (Chemical)
TRANSPORT PHENOMENA
(2019 Pattern) (Semester - 11) (309350)
Time: 2%2Hours] [Max. Marks: 70

| nstructions to the candidates:

Ql) 8

b)

Q2) &)

b)

Q3) 8

b)

1) Answer Q.No. lor 2,30r 4,50r 6,70r 8

2) Figurestoright indicate full marks

3) Neat diagram must be drawn whenever necessary
4)  Assume suitable data, if necessary

Derive the expression of molar flux and concentration profile for
heterogeneousinstantaneous chemical reaction. [12]

Calculate the massflux of benzenethrough alayer of air 10 mm thickness

at 25 °C and 200 KN/m? (total pressure), partial pressure of benzeneis

6 x10° N/m? at the | eft side of thelayer and 1 KN/m? at theright side. The

mass diffusivity at this temperature and pressureis 4.4 x 10° m?/s? [6]
OR

Derive expression of molar flux, concentration profile and average
concentration for diffusion through stagnant gasfilm. [12]

What is Fick’s law of diffusion, discuss the effect of temperature and
pressure on diffusivity for liquids and gases? [6]

Use Navier-Stokes equation of motion to determine velocity distribution
for laminar flow of Newtonian fluid through vertical pipe. [12]

Explain macroscopic energy balance equation. [9]

P.T.O.



Q4) g

b)

Q3) 8

b)

Q6) a)

b)

Q7) 8
b)

Q8) &)
b)

OR

Derive Newtons second law of motion and extend it to derive Eulers
equation of motion. [12]

Explain different types of derivativesused in deriving equation of change.
[5]

An incompressible fluid flows turbulently in a circular tube of cross -
sectional area S, which emptiesinto alarge tube of cross- sectional area
S,. Use macroscopic balances and derive expression for pressure rise
and friction loss due to sudden expansion. [12]

Derivethe expression of fanning friction factor for flow of fluid in atube.

6]
OR

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

Pressure drop is 10 psi over 100 ft of small pipe 1.5 in I.D. having
viscosity of 5 cp and density is 960 kg/m?® Calculate velocity and flow
region. [8]

Derive an expression for binary masstransfer coefficient in one phase[9]

Explain Reynold'sanal ogy. [8]
OR

ExplainMartinelli’sanalogy. [9]

Explaintransfer coefficient at high transfer ratesby film theory? [8]
THTET
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PC1714 [6353]-31 [Total No. of Pages : 2

T.E. (Chemical)
ENERGY CONSERVATION IN CHEMICALPROCESS INDUSTRIES
(2019 Pattern) (Semester-II) (Elective-1I) (309351A)

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

1) Attempt Q.1 or Q.2, and Q.3 or Q.4 and Q.5 or Q.6 and Q.7 or Q.8

2)  Neat Diagrams must be wherever necessary.

3)  Figures to the right side indicate full marks.

4)  Assume suitable data, if necessary.

Q1) a) Explain Demand supply of Energy Systems. [10]
b)  Write down safety codes to save the Energy in industries. [7]
OR

02) Which are different Best practices should be follow in chemical industry for
conversation of energy. (Explain any one industry in details) [17]

03) a) Explain Duties of Top Management Commitment and Support? [8]
b)  Which are different parameters to Assess Energy Performances? [10]

OR

04) Which are different organization energy conservation programs? Explain Plant,
corporate, level organization detailed. [18]

05) a) Explain different Guidelines for Improving Process Operations for Energy
Conservation. [10]

b) How will you save energy in conservation in boilers, chilled water plant?[8]

OR

PTO.



06) Which are different safety guidelines for Compressors, fans, heat pumps and

cooling systems to save energy. [18]
Q7) a) Make detail study report for dairy industry. [10]
b) Make detailed study of sugar industry. [7]
OR
[17]

08) Explain waste minimization and its classification in detailed.

otooleelesle
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PC1715 [6353]-32 [Total No. of Pages : 2

T.E. (Chemical Engg.)
PROCESS INSTRUMENTATIONAND CONTROL
(2019 Pattern) (Semester-II) (Elective-II) (309351B)

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

1) Solve Q.10r 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)  Use of logarithmic tables, slide ride, Mollier charts, electronic pocket calculator
and steam table is allowed.

5)  Assume suitable data, jf necessary.

Q1) a) Explain with diagram, construction and working of Bourdon pressure
gauge. [8]

b) Explain with diagram, construction and working of Bellows. [8]

OR

02) a) Explain with diagram, construction, working and calibration of pressure
sensor using dead weight tester. [8]

b) What are different types of Manometers? With neat sketch explain U
tube Manometer. [8]

03) a) Explain with diagram, construction and working of Rota meter with its
industrial application. [10]

b) Explain classification of flow measuring instruments. [8]
OR

PTO.



04) 2)

b)

How level can be measured using radioactive transducers? Draw neat
sketch and explain in detail. [9]

Explain with diagram, construction and working of Sight glass level
measurement method. 9]

05) Describe with neat diagram the following techniques of composition analysis.

a)
b)

06) 2)

b)

Q7) a)
b)

08) a)

b)

[18]
IR absorption Spectroscopy
Mass Spectroscopy
OR
Write short notes on: [10]

1)  Liquid chromatography
i) Refractometry

Explain principle with diagram, construction, working of HPLC. [8]

Explain with diagram different control actions [9]

Describe the characteristics of step response of second order under

damped system. 9]
OR

With the help of block diagram explain working of feedback control

system. [9]

Describe the types of ideal forcing function. [9]

otooleelesle
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PC1716 [6353]-33 [Total No. of Pages : 2

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

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

1) Attempt 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 wherever necessary.

3)  Figures to the right side indicate full marks.

4)  Assume suitable data, if necessary.

Q1) a) Explain in detail about uniform attack. [5]
b) Explain in detail about fretting corrosion in Steel and its Remedial Measure.
[8]
c) What is stress corrosion cracking? Explain in detail. [5]
OR
02) a) Whatis intergranular Corrosion, Explain in detail? [5]
b) Explain in detail about dezincification. [5]
c) Discuss Remedial Measure for cavitation, erosion. [8]
03) a) Write a short note on. [15]
1)  Mechanisms of Oxidation
i) Corrosion of iron and steel
i) High temperature oxidation
b) What is Corrosion? (2]

OR

PTO.



04) 2)

Explain different theories of corrosion with suitable example. [8]

b) Whatis Pilling Bedworth ratio and Explain the mechanism of Oxidation.[9]

05) a) Explain in detail the role of Zink in Galvanizing. [6]
b) Whatis High temperature oxidation? Explain with Example. [6]
c) Write a short note on Alloying. [5]

OR

06) a) Explain the Modification required in Material to prevent Corrosion. [9]
b) Explain in detail about reaction occurred in Corrosion, with Example.[8]

07) a) Explain Different types of Corrosion and Preventive Method for it. [10]
b) Whatis Coating? Explain with Example. [8]

OR

08) Write a short note on. [18]

a) Heattreatment

b) Anodic protection

c)

[6353]-33
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PC1717 [6353]-34 [Total No. of Pages : 2

T.E. (Chemical Engg.)
ARTIFICIALINTELLIGENCE AND DATA SCIENCE
(2019 Pattern) (Elective-II) (Semester-II) (309351 D)

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

1) Attempt 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) With help of suitable example explain how can artificial intelligence can
help to develop knowledge based process control system-Provide neat

diagram. [8]
b) What are the key characteristics of Genetic Algorithm? What are the
applications of GA? [10]

OR

02) With help of neat diagram explain ANN architecture and discuss the error
back propagation strategy. [18]

03) “Expert systems are used very frequently for controlling complex Chemical
and Biochemical processes” - Explain and elaborate with help of relevant
examples. [17]

OR

04) a) Discuss expert system in detail and its relative advantages over other Al
methodologies. [9]

b) Highlight the challenges faced during implementation of expert system in
practical operation and the ways to mitigate them. [8]

PTO.



05) Write short notes on following points: [18]

a)
b)

c)

006) 2)

b)

Q7) a)

b)

08) a)
b)

Forward Chaining
Backward Chaining
Deductive Retrieval
OR

What are First order logic? List the Inference rules along with suitable
examples for first order logic. [9]

Explain what is meant by Knowledge Based Reasoning and its application
to Engineering and Technology. [9]

Discuss forward and backward state space planning with help of relevant
examples. Discuss their advantages. [10]

Discuss the operations of Rule based Expert System with justification.[7]
OR
Explain the concept of problem decomposition with help of goal trees.[9]

With help of relevant examples explain how Goal Stack Planning is
practically implemented. [8]

otooloedecde
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[6353]-35
T.E. (Computer Engg) (Al & DS)
DATABASE MANAGEMENT SYSTEM
(2019 Course) (Semester - 1) (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) & Whatistheimpact of insert, update & delete anomaly on overall design
of 8 M database? How isnormalization used to remove these anomalies?
Explain with suitable example. [8]

b) What is functional dependency? Explain its use in database design.
Consider the instance of the relation Market (MarketName, Product,

Stock): [9]
Market Name Product Stock
S1 Toothpaste 14
S1 Biscuits 8
S1 Shampoo 8
S2 Toothpaste 30
M1 Chocolates 50
M2 Cakes 14
|dentify the functional dependencies that can be found in the given
instance.
OR
Q2) @ Elaboratethesignificanceof CODD’srule. Explain 12 rules proposed by
CODD’s. [8]

PT.O.



b)

Q3) 8
b)

Q4) &)

b)

Q5) a)

b)

Q6) a)
b)

Q7) &)
b)

Q8) a)

What isdecomposition? Explain the desirable properties of decomposition?
Consider the relation F (FN, PN, C, D) with the following Functiona
Dependencies: [9]
FD1. FN, PN = C

FD2:C—>D

FD3.D —>F

If Fig is decomposed into F1(FN, PN, C) and F2(C, D). Check
decomposition is lossless or lossy?

How to ensure the atomicity using Recovery Methods? Explain the log
based recovery method in detail. [9]
What is need of lock in DBM S? Explain shared lock and exclusive lock
with the help of example. [9]
OR
When do deadlocks happen, how to prevent them, and how to recover if
deadlock takes place? [9]
What is R-timestamp(Q) and W-timestamp(Q). Explain the necessary
condition used by time stamp ordering protocol to execute for a read/
write operation. [9]

Explain the CAP theorem referred during the development of any
distributed application. [8]
Explain how NOSQL databases are different than relational databases?
Describein detail the column NOSQL data model with example. [9]
OR
Draw and explain architecture of Distributed database system. State the
reasons for building distributed database systems. [8]
Explain structured, Semi-structured and Unstructured data types with
examples. [9]

What is the significance of XML databases? Explain with example the

use of XML databases. [9]

What is object relational database? What are its advantages and

disadvantages? [9]
OR

What are spatial data? Explain Geographic and Geometric data. [9]
Explain how encoding and decoding of JSON object is done in JAVA
with example. [9]
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SEAT No.:
[Total No. of Pages: 3

T.E. (Computer Engg.)
THEORY OF COMPUTATION
(2019 Pattern) (Semester - 1) (310242)

Time: 2%2Hours]

I nstructions to the candidates:
Answer Q1 or Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8.
Neat diagrams must be drawn wherever necessary.

1)
2)
3)
4)

Ql) 8

b)

Figures to the right side indicate full marks.

Assume suitable data, if necessary.

[Max. Marks: 70

Give Context Free Grammarsfor the following languages [9]
) L={ we{ab}*wisstring of staringwith‘a and endingwith‘b’}
i) RE=0(0+1)*01(0+1)*1
i) RE=(011+1)* (0O1)*
Simplify thefollowing grammar as [8]
1)  Eliminate Useless production

S->abS|abA | abB

A->cd

B->aB

C->dc
i)  Eliminate Unit Production

S->Aa|B

A->b|B

B->A|a
i)  Eliminatethe € Production

S— XYX

X—>0X|¢e

Y > 1Y |¢

OR

PT.O.



Q2) 8

b)

Q3) g

b)

Q4) 8

b)

Q3) 8
b)

[6353]-36

S— aB | bA
A —> a|aS|bAA
B—>b|bS|aBB

Derive using Leftmost Derivation and Rightmost Derivation : i) bbaaba
I1) aaabbb. Draw parse tree for the same. [9]

Find context Free Grammar generating each of these languages. [8]
) Ll={adbccsuchthati=j+kwherel,j, k>=1}
i) L2={abc<suchthatj=i+kwherel,j, k>=1}

1)  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 ‘aaablb’ is
acceptable by this PDA.

S — aSh
S—>albl|e
[10]
What is NPDA? Construct a NPDA for the set of all strings over {a, b}
with odd length palindrome. [8]
OR

Construct a PDA accepting the language L ={ab™a’|n,m >=0} by null
store. [6]
Design aPDA for alanguage L={ XcX" | X €{ab}* and string X" isthe
reverse of string X} [6]
Obtain a PDA to accept the language - [6]
L={w|w€X*, X ={a b} and n(w) =n (w)}by final state
Design the Turing for the function f(n) = 2n is computable. [9]

What are the different ways for extension of TM? Explain. Design TM
for language L={a™0" | m < n} [9]



OR

Q6) @ ConstructaTM to accept thelanguage over { 0,1} containing the substring
001. [6]
b) DesignaTM to multiply aunary number by 2. [8]
c) DesignTuring Machinefor |I’'s Complement. [4]
Q7) & What Traveling salesman problem?How to provethat Traveling salesman
problem is NP Complete? [9]
b) 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 11
2. 10111 ||10
3. 10 0
OR
Q8) @ What is reducibility in Computability Theory ? Explain in detail, the
polynomial time reduction approach for proving that a problem is NP-
Complete. [8]
b) Stateand explainwith suitable example: [9]

[6353]-36
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i)  Undecidable Problem
iif)  Church-Turing Thesis.
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[Total No. of Pages: 2

[6353] - 37
T.E. (Computer Engineering)
System Programming & Operating System
(2019 Pattern) (Semester - 1) (310243)

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

1)
2)
3)
4)

Ql) 8

b)

Q2) &)

b)

Q3) 8

b)

Attempt Q1 or Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8.
Figuresto theright indicate full marks.

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

Explain Static and Dynamic Linking with suitable diagram and example?

[9]

Explain complete design of Absolute L oader? Also explain itsadvantages
and disadvantages? [9]

OR

What isDirect Linking L oader? Explain design of Direct Linking Loader
with suitable example? [9]

What isself-rel ocating programs? Explain with the hel p of loader schemes
with neat diagram? [9]

Explain Short term, Medium term and Long term scheduler? Discuss

their role in seven state process model. [9]
Explain seven state process model with diagram? [8]
OR

P.T.O.



Q4) &)

b)
Q35) 8

b)

Q6) a)

b)

Q7) 8

b)

Q8) 8

b)

Draw Gantt chart and calculate Avg. turnaround time, Avg. waiting time
for the following processes using SJF (Non preemption) and round robin

with time quantum 2 Units? [9]
Process Burst Time Arrival Time

P1 3 0

P2 5 1

P3 2 3

P4 5 9

P5 5 12

What is Process control block? Explain with diagram in detail ? [8]

Write ashort note on following with exampl e? [9]
1) Semaphore ii) Monitor iii) Mutex

Explain Bankersalgorithm for deadl ock avoidancein detail with suitable
example? [9]

OR

Explain producer Consumer problem & Dining Philosopher problem with
solution? [10]

What isdeadlock prevention? State and explain the conditionsfor deadlock
occurrence? [8]

Consider page sequence 2,3,2, 1,5,2,4,5,3,2,5,2 and discuss working of
following page replacement policies. Also count page faults.(use no. of
Frames = 3) [8]

) OPT (Optimal)
i) LRU (Last Recently Used)
Why page sizeand framesizein paging should be sameWhat istrandation

look aside buffer?Describe itsimportance. [9]
OR
Write ashort note on following with diagram [8]

1) Fixed Partitioning

i)  Dynamic Partitioning

Explain Placement Strategies: First Fit, Best Fit, Next Fit and Worst Fit.
In detail with example? [9]

THTRY
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[6353]-38
T.E. (Computer Engineering)
COMPUTER NETWORKS AND SECURITY
(2019 Pattern) (Semester - 1) (310244)

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

1)

Q1) a
b)

c)
Q2) &)

b)

Q3) g
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.

Give short noteon i) ARPii) RARP [6]

Explain Distance vector routing [6]

Differentiate between Circuit Switching, M essage Switching and Packet

Switching. [6]
OR

Give short noteoni) ICMPii) IGMP [6]

Explain Link state routing. [6]

192.168.5.51/27 for given addressfind out thei) subnet mask?, ii) what is
first ip address for given series?, iii) what is last ip address for given

series? [6]
Draw and explain TCP header format. [6]
List and explain transport |ayer services. [6]

€2 a7 00 0D 00 20 74 9e Oe ff 00 00 00 01 00 00 00 using this UDP
hexadecimal dump find out in decimal numbers i) Source port no.,

I1) Destination port no., iii) Total length of user datagram. [6]
OR

Draw and explain UDP header format. [6]

What is socket? What are different types of socket? Explain socket functions

used in connection oriented serviceswith diagram. [6]

Explain SCTP protocol in detail. [6]

P.T.O.



Q5) @ WhatisDNS?Explain DNSworking. [9]

b) Write short notes on FTP and TELNET. [8]

OR
Q6) @ WhatisSNMP?Explain SNMP working. [9]
b) What isHTTP? Explain HTTP request and reply messages. [8]
Q7) @ Draw andexplainITU-T X.800 Security Architecturefor OSl. [6]
b) Give short note on HTTPS. [6]
c) Give short noteon IDS. [9]

OR

Q8) a Differentiate between Symmetric and Asymmetric Key Cryptography.[6]
b) ExplainSSL indetail. [6]

c) Giveshort noteon Firewalls. [9]

A A 4
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[6353]-39

T.E. (Computer Engineering)
INTERNET OF THINGS AND EMBEDDED SYSTEMS
(2019 Pattern) (Semester - I) (310245 (A)) (Elective -I)

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

1) Attempt QI or Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8.

2) Neat diagrams must be drawn wherever necessary.

3) Assume suitable data if necessary.

Q1) a) Illustrate the working of any 03 Communication models with suitable
application. [6]

b) Demonstrate SCADA pillar of IoT with Suitable IoT System. [6]
c) [Illustrate connectivity technologies used in IoT with proper example.[6]
OR
02) a) Illustrate step wise IoT design methodology. [6]

b) Demonstrate the typical RFID system with the help of suitable IoT
Application. [6]

c) Categorize different IoT design methodologies for Smart Irrigation system.

[6]

Q3) a) [Illustrate the use of MQTT protocol with suitable IoT Application. [6]
b) Classify the different Topology of IEEE 802. 15.4 and explain with suitable

diagram. [6]
c) Show the use of LoRa protocol in any suitable IoT application
development. [5]

OR
04) a) Categorize between SCADA and WSN protocols. [6]
b) Illustrate the various IoT applications developed using IP based protoco[l6s].
c) Illustrate use of Zigbee in the smart home system. [5]

PT.O.



05) a)

b)

06) a)

b)

Q7) a)

b)

08) a)

b)

Demonstrate Amazon Cloud platform usage for IoT applications.  [8]
Use the knowledge of Cloud Computing to demonstrate. [10]
1)  Autobahn for IoT
1)  Xively Cloud

OR

Show that WAMP and its key concepts are useful in Cloud based IoT
application Development. [8]

Apply the concept of cloud computing to design the Weather forecasting
system with proper explanation. [10]

Predict the possible security challenges in designing secure IoT
applications. [8]

[lustrate the how the classic pillars of information assurance useful in
securing the IoT application. [9]

OR
[lustrate the threat model is playing role in securing IoT applications.[8]

Demonstrate the security requirements of IoT Applications. [9]
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[6353]-40
T.E. (Computer Engineering) (Artificial Intdligenceand Data Science)
HUMAN COMPUTER INTERFACE
(2019 Pattern) (Semester - I) (Elective- 1) (310245B)

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

1) Attempt Q.1or Q.2,Q.30r Q.4, Q.50r Q.6, Q.7 or Q.8.

2) Figuresto theright indicates full marks.

3) Neat diagrams must be drawn whenever necessary.

4) Make suitable assumption 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.
[5]
c) Elaborate characteristics of web using Merging of Graphical Business

Systems and Web Characteristics of Intranet Versus Internet. [9]
OR

Q2) @ What is mean by design? Which are the important things required to
consider for designing? Explain with example. [8]

b) Explainadvantages, disadvantages and characteristics of Graphical User
Interface. [5]

c) Write short note on: Popularity of the Web. [9]

Q3) & Write short note on: [6]

)  Usability Testing in Laboratory
i)  Controlled Experiments
i)  HeuristicEvaluation
b) Elaborate Evaluation Framework using following point: [6]
)  Paradigms and Techniques
i) DECIDE: aFramework to Guide Evaluation
c) Whatissignificance of multi-modal interactionin HCI System? Explain
withexample. [9]
OR
PT.O.



Q4) 8
b)

Q5) 8

b)

Q6) a)
b)

Q7) 8
b)

Q8) a)

b)

[6353]-40

Elaborate universal design principlesin detail. [6]
Write short note on: [6]
1)  Empirical Methods. Experimental Evaluation

i) FieldStudies

Explain formative and summeative eval uation. [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

Explaintheterm “ dataentry and usability using appropriate case study.[ 6]
Write short note on: [6]
) Retrieva inPhysical World

i) Retrieva inDigital world

i)  Constrained Natural Language output

Compare dataintegrity and dataimmunity. [6]

Elaborate designing for Mobile and other devices. [6]

Explain Mobile Navigation, Content, and Control Idiomsusing appropriate
Example.

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 Design in software. [9]
DOOD®
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Total No. of Questions : 8] SEAT No. :
PC 1724 [Total No. of Pages :2
[6353]-41
T.E. (Computer Engineering)
DISTRIBUTED SYSTEMS

(2019 Pattern) (Semester - I) (310245 (C)) (Elective -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 Q.6, 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) Whatis Gossip-Based overlay construction? How it is achieved?  [6]

b) Give difference between centralised algorithm and distributed algorithm
in mutual exclusion. [6]

c) Explainin short [6]
1)  Bullyalgorithm
1) Token-Ring algorithm
OR
02) a) Explain in brief, logical positioning of nodes in GPS System. [6]
b) Explain in short [6]
1)  Logical clock synchronization
1)  Physical clock synchronization
c) Explain distributed event matching in detail. [6]

03) a) Explain the following naming in DFS. [6]
1)  Flatnaming
1) Attribute based naming

b) Explainin detail with diagram file service architecture . [6]
c) Explainin detail sun network file system. [S]
OR
04) a) Explain [6]
1)  Names

1) Identifiers

i) Addresses in distributed Systems.
b) Explain the need and requirement of distributed file system. [6]
c) Explainin detail Andrew file system. [S]

PT.O.



05) a)

b)

Q6) a)

Q7) a)

08) a)

Explain [6]
1)  Data-Centric Consistency Model
i)  Client-Centric Consistency Model
What is replication? What are the reasons for data replication? [6]
Describe Client-Centric Consistency model, with respect to [6]
1)  Eventual Consistency
i) Monotonic reads
i) Monotonic writes

OR
Write a short note on. [6]
1)  Cache coherence protocol
1)  Sequential Consistency protocol.
What is Replica Management? Explain how to manage replicated data.[6]
Describe data consistency model with respect to [6]
1)  Objective of data Centric model
i) Fundamental Concept

) Example of data Centric Consistency model

Explain the following terms with respect to recovery techniques.  [6]
1)  Message logging and
i)  Check-point

What do you mean by process resilence? Explain resilence by process

groups. [6]

Describe the distributed commit in reliable group communication.  [5]
OR

Elaborate Reliable point to point client-server Communication. [6]

Explain Paxos concensus algorithm in the distributed systems. [6]

What is atomic multicast in reliable group communication? [S]
EEEN
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[6353]-42

T.E. (Computer Engineering)
SOFTWARE PROJECT MANAGEMENT
(2019 Pattern) (Semester - I) (Elective -I) (310245 (D))

Time : 2Y2 Hours] [Max. Marks : 70
Instructions to the candidates:

1) Answer Q.1 or Q.2, Q.3 or Q.4, Q.5 or Q.6, 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) Compare forward pass and Backward pass Techniques. [8]
b) Enlist various objectives of Activities planning with an example. [9]
OR

02) a) How to Analyze Critical path in any network? What are the remedies?
Draw a suitable diagram. [8]

b) Explain Rules for Network formulation in detail. Draw a suitable diagram.

[9]
03) a) Explainearned value analysis with a suitable example. [8]
b) Compare Predictive Vs Empirical Management. [9]
OR
Q4) a) Explain four fundamental sources of change control [8]

b) Describe various layers of software Configuration Management (SCM)
process. [9]

PT.O.



05) a)

b)

06) a)

b)

Q7) a)

b)

08) a)

b)

Explain any two Agile estimation methods. [9]

Demonstrate Three (3) Stages of Agile Projects with suitable example.[9]

OR

List out various Roles and Responsibilities for Agile Project manager.[9]

Differentiate Agile technology and waterfall technology. [9]

List out various ways by which software Professional can manage the
teams with an example. [9]

Describe the Oldham Hackman job characteristic Model. [9]

OR

What are the various standard Ethical approaches required for any
software professional. [9]

Explain decision making process with suitable example. [9]
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T.E. (Computer Engineering)
DATA SCIENCE AND BIG DATAANALYTICS
(2019 Pattern) (Semester-1I) (310251)

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

1) Attempt Q.1 or Q.2, Q.3 or Q.4, Q.5 or 0.6, 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.

Q1) a) Draw data analytics life cycle diagram and briefly explain its phases. [6]

b) Explain the various key roles for a successful analytics project. [6]
c) What are various sources of Big data. [6]
OR
02) a) Describe few applications of Big Data Analytics. [6]
b) Explain Data preparation phase of data analytics lifecycle. [6]

c) List common tools used for model building phase of data analytic. [6]

03) a) Define and explain Entropy and Information gain. Calculate the entropy

of'the following distribution 9]
Fruit Color Taste Count
Yellow Sweet | 10
Red Sweet | 5
Green sour 15
Orange sour 5
b) Explain Naive Bayes Classifier. [8]
OR

PTO.



04) a)
b)

05) a)

b)

06) a)

b)

Q7) a)

b)

08) a)

b)

Explain Apriori algorithm with suitable example. [9]

Describe different categories of analytics [8]

What is Hierarchical clustering? Explain hierarchical clustering algorithms.

[9]
Write a note on: [8]
i)  Holdout method
1) k-Fold Cross-Validation
OR

What is Text analysis? Explain the different steps involved in the text
analysis. 9]

Write a note on Social network analysis. What are the applications of
Social network analysis? [8]

Explain Hive architecture with suitable diagram. Describe characteristics

and features of hive. 9]

Describe the data visualization tool Tableau. [9]
OR

What is data visualization and objectives of data visualization? Why it is

difficult visualize Big Data? [9]

Write a note on Microsoft Power BI and Qlik 9]

otooleelesle
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[6353]-44
T.E. (Computer Engg.)
WEB TECHNOLOGY

(2019 Pattern) (Semester - IT) (310252)

Time : 2Y2 Hours] [Max. Marks : 70
Instructions to the candidates:

1)
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 Q.6, Q7 or 08
Neat diagrams must be drawn wherever necessary.
Figures to the right indicate full marks.

Assume suitable data if necessary.

Explain Http Servlet class with example. Explain the servlet Life cycle

method. [10]

Explain XML using DTDS & XML using XML Schema with example.[8]
OR

Explain servlet session management & tracking methods. [9]

Write note on :

) AJAX [3]

i) do Get Vs dopost (4]

Explain JavaBeans classes & JSP. [8]

Explain the concept of Web Services. Explain WSDL & SOAP. 9]
OR

Explain JSP Vs Servlets (Min.04). Explain how JSPS are translated to

Servlets. [8]

Write note on struts. Explain struts with example code block. [9]

PT.O.



05) a)

b)

06) a)
b)

Q7) a)

b)

08) a)

b)

Explain the MySQL & PHP for inserting the students data into the students
table. (Assume suitable data) [8]

Write note on :

i)  ASP. NET [5]

ii) NodelS [5]
OR

Explain PHP functions and arrays in PHP. [10]

Explain the concept of NET framework and C# [8]

Explain the Ruby with respect to scalar types & their operations, control

statements & arrays. [12]

Write note on EJB. [5]
OR

Explain the Rails Applications & databases. Also explain Rails with AJTAX.

[12]

Explain the advatages & Ruby & Rails. [S]
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[6353] - 45
T.E. (Computer Engineering)
ARTIFICIAL INTELLIGENCE
(2019 Pattern) (Semester - 11) (310253)
Time: 2%2Hours] [Max. Marks: 70

| nstructions to the candidates:

Ql) 8

b)

Q2) g

b)

Q3) 8

b)

1) Answer Q.lorQ.2,Q.30r Q.4,Q.50r Q.6,Q.70r Q8.
2) Neat diagram must be drawn whenever necessary
3) Assume suitable data, if necessary

Define Game Theory. What are the components, defining gameasa Search

Problem? Draw a Game Tree for tic-tac-toe. [9]

What do you understand by Constraint Propagation? Write short notes

on Node Consistency and Arc Consistency. [8]
OR

Explain how Minimax and al pha-betaa gorithms change for two-players,
non zero-sum gamesin which each player hashisor her own utility function.

[9]
Define Constraint Satisfaction Problem. Explain Map Coloring Example
Problem. . Formulate the Map Coloring Problem as CSP. [8]

Define Knowledge base and Sentence. Describe in detail about Wumpus
World Environment along with brief description to find out the agent.
Explain Task Environment. [8]

Represent the followingsinto First Order Logic form: [10]
1)  All employees earning Rs.45000 or more pay tax.

i) Sitaisamarine engineer and sheisalso an artist.

iif)  Childrenloveicecream.

Iv) If Humidity is high,temperature is high then a person cannot feel
comfortable.

v) Puppies are cute.
If AB and AC are equal, then angle B and C are equal.
ABCisanequilateral triangle.

Represent these facts in predicate logic. P.T.O.



Q4) g

b)

Q3) 8

b)

Q6) a)

b)

Q7) 8

b)

Q8) g
b)

OR

Write Short notes on followings: [9]
1) Syntax and Semantics

i)  Proposition Logic Vs First Order Logic

i) Knowledge Engineering Processin First Order Logic

Show thefollowing Sentences are valid or not. [9]
a (PAQ—>(PvQ) b (-AvB)A(-BvC)— (—-AvC)

Provethat Universal Instantiationissound and that Existential | nstantiation
producesaninferentially equivalent knowledge base. [8]

Write Short notes on : [9]
1) Forward Chaning
i)  Categories and Objects
i)  Backward Chaining
OR

What do you understand by Resolution? Describe the Procedure to
convert into CNF? Find the clause of the expression: (—P v Q) - R[9]

What arethe reasoning systemsfor Catgories? Explain Semantic Network

and Description Logic . [8]
Describe the differences and similarities between problem solving and
planning. [9]
Explain Al componentsand Al architecture [9]
What arethe different typesof planning? How planning algorithm can be
represented as state space search? [8]
OR
Explain What are Planning approaches? [6]
Explain The BlocksWorld in detail. [6]
What are thelimitations of Al? Explain What are the Future Scopeswith
Al? [6]
THTEY
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[6353]-46
T.E. (Computer Engineering)
INFORMATION SECURITY

(2019 Pattern) (Semester - II) (310254 A) (Elective - II)

Time : 2Y2 Hours] [Max. Marks : 70
Instructions to the candidates:

1) Attempt QI or Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8.

2) A Neat diagram must be drawn wherever necessary.

3) Assume suitable data if necessary.

4) Figures to the right indicate full marks.

Q1) a) Differentiate between Asymmetric key cryptography and symmetric key

cryptography? [8]
b) What are the different types of attacks possible on RSA? Explain in
brief ? [8]
c) Discuss elliptic curve cryptography in detail? [6]
OR
02) a) Explain Diffie-Hellman key exchange algorithm? [8]

b) Perform encryption and decryption using RSA algorithm for
the following : [8]

P=3;q=11;d=7;M=5
c) Explain EI-Gemmal Algorithm in detail. [6]

03) a) What is a message authentication code? What is the difference between

a message authentication code and a one-way hash function? [8]
b) Explain the steps to create the digital certificate with diagram? [8]
OR
04) a) Whatis Message Digest? Compare MD-5 with SHA-1? [8]

b) Explain the contents of X.509 format of certificate with diagram?  [8]

PT.O.



05) a)

b)

Q6) a)

b)

Q7) a)

b)

08) a)

b)

Write a short note on.
1)  Honeypot
i)  Distributed DOS attack
What are the capabilities and limitations of Firewall?
OR
Explain following of Intrusion detection systems in detail?
1)  Network based IDS
1) Host based IDS

Explain access control and its types in detail?

Write short note on.
1)  Cyber Terrorism
i)  Social Engineering
Write short note on.
1)  Keyloggers and spywares
i) Password Cracking
OR
Write short note on.
1)  Phishing attack
i)  Cyber Stalking.
Write short note on.
1)  Indian IT act Information.

1)  Security Life Cycle.
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[6353]-47

T.E. (Computer Engineering)
AUGMENTED & VIRTUAL REALITY
(2019 Pattern) (Semester - II) (310254 B) (Elective - II)

Time : 2Y2 Hours] [Max. Marks : 70
Instructions to the candidates:

1) Solve QI or Q2, Q3 or 04, Q5 or Q6 Q7 or Q8.

2) Neat diagrams must be drawn wherever necessary.

3) Figures to the right indicate full marks.

Q1) a) Differentiate between aural and Haptic representation in Virtual reality ?[6]

b) Whatis rendering system? [6]
c) How to render complex haptic scenes with force displays? [6]
OR
Q2) a) Describe visual representation in Virtual Reality? [6]
b) Explain geometric based rendering system in detail? [6]
c) Describe visual rendering methods. [6]
03) a) Explain the different properties of manipulation? [S]
b) What are the different ways to navigate in virtual world? [6]
c¢) Whatis collaborative interaction? [6]
OR
04) a) Explain how to interact with VR system. [S]
b) Explain the substance of the virtual world. [6]
¢) Whatis Immersion? [6]

PT.O.



05) a)

b)

Q06) a)

b)

Q7) a)

b)

08) a)

b)

Explain working of Augmented reality in detail.
What is dimensionality?

OR
Explain all hardware used in Augmented reality.

What is registration and latency in AR?

Explain software tools used for content creation in AR?
What is Marker based tracking?

OR
Explain Augmented reality used in mobile?

What are different software components of AR?
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[6353]-48
T.E (Computer Engg./Artificial Intelligenceand Data Science Engg.)
CLOUD COMPUTING
(2019 Pattern) (Semester - 11) (Elective-11) (310254(C))

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

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

2) Neat diagrams must be drawn whenever necessary.

3) Figuresto theright indicates full marks.

4) Assume suitable data, if necessary.

Ql) @ DefineVirtualization? Describe different typesof Virtualizations?  [9]
b) Differentiate between Virtuaizationin Grid and Virtuaizationin Cloud? 8]

OR
Q2) @ Describe CPU, Network and Storage Virtualization? [9]
b) Draw and ExplaintheVirtualization Architecturein detail ? [8]
Q3) @ Describe the Amazon Database Services? [9]
b) Explain Google Cloud Applicationin detail ? [8]

OR

Q4) & Identify thedifferent componentsof Microsoft Azure? explain Briefly? 8]

b) How cloud computing can be used for business and consumer
applicationslike ERP or CRM? [9]

Q5) @ What are the security issues of cloud computing identified by cloud

security aliance (CSA)?explain any threein detail ? [9]
b) How Trusted Cloud Computing can be used to manage the risk and
security inacloud? [9]

OR
Q6) @ Describe the six step risk management processes? [9]
b) Describe how to perform Secure Cloud Software Testing? [9]

PT.O.



Q7) 8
b)

Q8) a)

[6353]-48

What do you mean by 10T Cloud? How IoT cloud can be used in home

automation? [9]

Draw & Explain architecture of Kubernetes. [9]
OR

| dentify the future trendsin cloud computing? Explainin brief? [9]

Differentiate between Distributed Cloud Computing Vs Edge
Computing? [9]

POOD®
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[6353]-49
T.E (Computer Engg.)/(Al1& DS)

SOFTWARE MODELING & ARCHITECTURE
(2019 Pattern) (Semester - 11) (Elective-11) (310254(D))

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

1) SolveQ.lor Q.2 Q.30r Q4,Q50r Q.6and Q.7 or Q.8.

2) Neat diagrams must be drawn whenever necessary.

3) Figuresto theright indicates full marks.

4) Assume suitable data, if necessary.

Q1) @ Draw State machine diagram for ATM system. [8]
b) Draw activity diagram for the library case study shown below. List all
activitiesused inthe diagram. [9]

Library Case study: Following is a process to issue a book:

Every book has a barcode sticker pasted on it. Every employee has
|card on which also barcode sticker is pasted. Employee has to select a
book and has to approach librarian. Librarian scans the barcode of the
book with barcode scanner. Then employee has to scan barcode on |
card with barcode scanner. Librarian hasto ensure book details, employee
detailsand finalize theissue transaction of the book. Librariantellsreturn
date to an employee.

Following is the process to return the book:

Employee has to carry the book to the librarian and librarian has to
Initiate the return transaction. Employee has to scan barcode sticker of
|-card and book with barcode scanner. System calculates fine by using
finecalculation rules. Librarian asksfor fine amount to employeeif any.
Employees pay the fine. Librarian finalizes the return transaction. Note
that, in above system, if barcode scanner does not work, librarian should
be able to enter data using keyboard. There should be provision of
providing rulesof finecalculation. Evenif employee doesn’t have barcode
sticker on| - card, librarian should be ableto input employeeid manually.

OR

PT.O.



Q2) &)

Q3) g
b)

Q4) 8
b)

Q5) 8
b)

Q6) a)

Q7) 8

b)

Q3) 8
b)

[6353]-49

Explain the significance of timing diagram with asuitableexample. [8]
Draw the sequence diagram (s) for the following case study. [9]

Online Course Reservation System:

The requirement form the customer is got and the requirements about
the course registration are defined. The requirements are analyzed and
defined so that isenablesthe student to efficiency select acoursethrough
registration system. Whenever the student comes to join the course he/
she should be provided with the list of course available in the college.
The system should maintain alist of professor who isteaching the course.
At the end of the course the student must be provided with the certificate
for the completion of the course.

What is an Architectural Patterns? Explain different types of Common
software architecture structures. [8]
What isthe software architecture? What are the three different views of
an architecture? Explain the component of 4+1 architectural view model.
[9]

OR

Explain the different Quality Attributes and Considerations required for
in software devel opment. [8]
Explain the importance of Object oriented software architecture and its
applicability in software development? [9]

Explain SoftwareArchitecture Documentation and its Quality Attributes.
[9]

Explainthereal time software architecture with asuitableexample. [9]
OR

[llustrate how SoftwareArchitectureusedinAgile Projectswith example.[9]
Explain synchronous communication patternin Client server architecture
with example. [9]

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

pattern? What isobserver Behavioral pattern? Explain observer Behaviord

indetail withtheapplicability of singleton creational pattern. [9]

Illustrate different approaches to select appropriate Design Patterns.[9]
OR

Draw thestructure of observer pattern with suitable classdiagramincluding
subject and observer. [9]

Explaintypesof Structural Patternin detail with examples. [9]
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[6353]-50
T.E. (Al & DY)
COMPUTER NETWORKS
(2019 Pattern) (Semester - 1) (317521)

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

1) Attempt Q.lor Q.2,Q.30r Q4Q50r Q. 6, Q.70r Q.8.

2) Figuresto theright indicate full marks.

3) Neat diagrams must be drawn wherever necessary.

4) Assume suitable data, if necessary.

Q1) @ ExplainvariousSwitching Techniquesin Network Layer. [9]
b) Describe | CMP with header format using neat diagram. [9]

OR
Q2) @ Compare routing protocols RIP, OSPF, BGP. [9]
b) Describelink staterouting algorithm with example. [9]

Q3) @ Draw TCP header and explain TCP connection 3-way handshake. [9]
b) Differentiate between TCP and UDP Protocaol. [8]
OR

Q4) @ Explain Stream Control Transmission Protocol (SCTP). What are its
advantages over TCP and UDP, and whereisit commonly used.  [9]

b) Discussthe Quality-of-Service Parameter in Computer Network.  [8]

PT.O.



Q5) @ Explain Simplemail Transfer Protocol. [9]

b) Discussthe Simple Network Management Protocol (SNMP) anditsrole

In network management and monitoring. [9]

OR
Q6) @ Why weneed DHCP? Explain header format in detail ? [9]
b) Differentiated between Persistant and Nonpersistant HTTP? [9]
Q7) @ Explain|EEE 802.3 Standards and Frame Format. [9]
b) Differentiate between Pure ALOHA and Slotted ALOHA. [8]

OR
Q8) @ Write Short note on | EEE 802.15 and IEEE 802.16. [9]
b) Explain the concept of CSMA/CD. [8]

363638
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[6353]-51
T.E. (Al & DY)
WEB TECHNOLOGY
(2019 Pattern) (Semester - 1) (310252)

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

1)
2)
3)
4)

Q1) a
b)

c)

Q2) &)

b)

Q3) 8
b)

Q4) a)

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 the right 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]

Explainthedifferences between HTML and XML. [6]

Write code snippet to design aform to search employee by name using

gax. [6]

Write advantages of JSPover Servlets? Also explainlife cycle of aJSP[9]

Explain the architecture of struts. [8]
OR

Create a JSP page to search a student details from database by studentid.

(Assume suitable table structure). [9]

Write a note on SOAP and UDDI. [8]

PT.O.



Q5) @ Writeaprogram in PHPto calculate Square Root of a number? [6]

b) Explain all possible types of scope of variablein PHP. [6]
c) Whatis.NET Framework? Explain Architecture. [6]
OR
Q6) @ Write anote on WAP and WML. [6]
b) Writethe PHP codefor fetching the datafrom adatabase to awebpage? 6]
c) WhatisNodejs? What are the features of Node.js? [6]

Q7) @ Explain classes and objectsin Ruby with appropriate examples. [9]
b) How code blocks are used in Ruby? Explain with appropriate code

snippet. [8]

OR
Q8) @ Explainarray in Ruby with example. [9]
b) WhatisEJB? Explain Types of Enterprise Java Bean. [8]
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[6353]-52
T.E. (Artificial Intelligence and Data Science)
ARTIFICIAL INTELLIGENCE
(2019 Pattern) (Semester - 1) (310253)

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

1) Answer four questions Q.1 or Q.2, Q.3or Q.4Q.50r Q. 6, Q.7 or Q.8.

2) Figuresto theright indicate full marks.

3) Neat diagrams must be drawn wherever necessary.

4) Assume suitable data, if necessary.

Q1) @ Define Game theory,, Differentiate between stochastic and partia games

with examples. [8]

b) What isConstraint satisfaction problem, State Types of consstencies Solve
thefollowing coloring problem using constraints satisfaction problem.

"
.”74

Northern
Territory

%,

s %,
e + Queensland ™.,

Western’
Australia

s . South
N\ Australia T
?t% s New Scouth Wa kés
‘h\ MP"’“ v dﬁ-
rd e :\\ )
Ca—— '

Tas@

Variables WA, NT, Q, NSW, V,SA, T [9]
Domains Di = {red, green, blue}

Constraints. adjacent regions must have different colors

eg., WA = NT

PT.O.



Q2) 8

b)

Q3) g
b)

Q4) 8

b)

Q5) a)

b)

OR

List All the strategies of problem solving. What is backtracking, explain
with n queen problem with Branch and Bound or Backtracking strategy.
[9]

How to make Optimal decision in Games, Explain Monte Carlo Tree

search algorithm with all steps and one example. [8]
Explain Knowledge based agent with Wumpus World. [9]
What is Knowledge Engineering, Explain in short semantic Network with
example?And Draw Semantic Network for below example [9]
Tom is Cat

Tom is Grey in Color
TomisMammal
Tom is owned by Sam

OR
Explaininferencein Propositional Logic Writethefollowing sentencesin
FOL (using types of quantifiers) (any 2) : [9]

1)  Noonehasclimbed every mountainin the Himalayas
i)  Someone has visited every country in the world except Libya
ii)  Not al cars have carburetors
IvV)  Some numbers are not real
i)  Differentiate between Propositional logic and First Order Logic. Any
4 points
i)  Explain Syntax and Semantics of FOL
[9]

Explain Forward Chaining and Backward Chaining.

“Thelaw saysthat it is crime for an American to sell weaponsto hostile
nations. The country Nono, an enemy of America, has some missiles,
and all of itsmissileswere sold to it by colonel West, who isAmerican”

Now provethat WestisaCriminal. With forward Chaining OR Backward

Chaining. [9]

Explain: Unification Algorithmin FOL

Solve stepwise with proper commentsif p(x,g(x)) isequal to or not equal

to p(zy). [8]
OR
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Q6) a)

b)

Q7) &)

b)

Q8) a)
b)

Explain FOL inferencefor following Quantifiers: [8]
*  Universa Generdization

Uhiversa Ingtantiation

. Existential Instantiation

Exigtentid introduction

Define and Explain Ontological Engineering indetails, with Definition
Categories and Objects Models. [9]

Explain: [9]
)  Classica planning

ii)  Hierarcha planning

Explain with example, how planning isdifferent from problem solving.

[S]

Explain Al components and Al architecture. [8]
OR

Explain Planning in non-deterministicdomain. [9]

Explain [8]

1)  Importance of planning
i)  Algorithmfor classical planning

What isAl Explain Scope of Al in all walks of Life also explain Future
opportunitieswith Al. [9]

e
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[6353]-53
T.E. (Artificial Intelligenceand Data Science Engg.)
EMBEDDED SYSTEMSAND SECURITY
(2019 Pattern) (Semester - 1) (Elective- 1) (317522A)

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

1) Attempt Q.1or Q.2,Q.30r Q.4, Q50r Q.6 and Q.7 or Q.8.

2) Neat diagrams must be drawn whenever necessary.

3) Figuresto theright indicate full marks.

4) Assume suitable data, if necessary.

Q1) @ Explain the firmware embedding process for OS based embedded

products. [9]
b) Draw and Explain High Level Languageto Machine Language conversion
process along withitslimitations. [9]

OR

Q2) @ What are the different types of preprocessor directives available in

embedded C? Explain themin detail. [9]
b) Draw and Explain typical embedded system and development
environment. [9]
Q3) @ Explainucos-11 along withitsfeaturesand applications. [9]
b) Explain the concept of Multithreading. What are the advantages of
Multithreading? [9]

OR

Q4) @ Explainthedynamic memory management under MicroC/OS-11 Kerndl .[9]
b) What is Process? Explain process structure and process life cycle with

suitablediagram. [9]
Q5) @ ExplaintheLinux Kernel Architecturewith suitablediagram. [8]
b) Discuss Embedded Linux development environment. [9]

OR

PT.O.



Q6) &)
b)

Q7) 8
b)

Q8) &)
b)

[6353]-53

What arethe characteristics of Device Driver? [8]
Explain Embedded Linux hardware and software components. [9]

What are security threats? Explain challenges of security threatsin ES.[10]
Explain the counter measures to be used for prevention of attacks on

ES. [7]
OR
What are the effects of attack on Embedded system. [10]
Explain various attacks in Embedded system devices. [7]
DOOD



Total No. of Questions: 8] SEAT No. :
PC1737 [Total No. of Pages: 2
[6353]-54
T.E. (Artificial Intelligence& Data Science)/(1.T.)

DESIGN THINKING
(2019 Pattern) (Semester - 1) (Elective- 1) (314445(C))

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

1) Attempt Q.1or Q.2,Q.30r Q.4, Q.50r Q.6, Q.7 or Q.8.

2) Assume suitable data, if necessary.

3) Neat sketches must be drawn whenever necessary.

Q1) @ Whatisbrainstorming?What aretherulesto befollowed for productive

and better ideaswhile Brainstorming? [6]

b) Briefly explainvarioustechniquesof ideageneration. [6]

c) How to use story telling in design process? What are the elements of
good story telling? How to reach the users through story? [6]

OR

Q2) @ Explainuser experiencejourney with example. [6]
b) Describe®“How Might We statements’ ? Explain with example. [6]

c) Whatis SCAMPER? How could it be used for ideation? [6]

Q3) @ Define critical experience prototype and critical function prototype?

Explain with example. [9]

b) What is a prototype phase? Explain various tools used in designing a

prototype. [6]

c) Write short notes on funky prototype. [6]
OR

Q4) @ Compare digital and paper prototype. Which one of these is better? [5]

b) What isadarkhouse prototype? Explain with example. [6]
c) Define the term story boarding? Why it is important? How to create a
story board? [6]

PT.O.



Q3) 8
b)

Q6) a)

b)

Q7) &
b)

Q3) a)
b)

What istesting? How to conduct usability testing? [5]

Explain reflect in design thinking? How could it be used in process of

solving the problem? [6]

Describe the term road map with a suitable example. [6]
OR

What is a testing sheet? How to use customer’s feedback in product
development? [6]

Explainvariousfactorsinvolved in choosing adesign testing methodol ogy.
[6]

How to pitch your ideas with lean canvas using a suitable example. [5]

How design thinking helped Uber Eats to devel oped their business. [6]
What arethe various design thinking strategy followed by IBM?  [6]

Explain design thinking process used in health care industry changed
liveswith example. [6]

OR

Write short note on transformation of Airbnb through design thinking.[ 6]

Explain how design thinking improve user’s experience? Explain how
Toyota applied design thinking process for their customer care. [6]

How social problems could beidentified and solved using design thinking
process. Explain with example. [6]

POO®
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[6353]-55
T.E. (Artificial Intelligence & Data Science)

PATTERN RECOGNITION
(2019 Pattern) (Semester - I) (Elective- 1) (317522B)

Time: 2%2Hours) [Max. Marks: 70
Instructions 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) Figuresto theright indicate full marks.

4) Assume suitable data, if necessary.

Q1) @ Explain BlocksWord Description String Generation exampl e as Pattern

Description. [9]
b) Describe an Abstract View of Parsing Problem? [8]
OR
Q2) @ Describethe Chomsky Normal form with suitable example. [9]
b) Identify thedifferent Elementsof Formal Grammars. [8]
Q3) @ Describethe Design and Selection of Similarity Measures. [9]
b) Explain Cliquefinding agorithm with suitable example. [8]
OR
Q4) @ Distinguish between Homomorphism and | somorphism. [8]

b) Draw and Explain Grammatical Interface Model and itsobjective.  [9]

Q5) @ Describe with neat diagram Artificial Neuron Activation and Output

Characteristics. [9]
b) Describe the different reasons to adopt a Neural Computational
Architecture. [9]

OR

PT.O.



Q6) & Explaindifferent Characteristicsof Neural Computing Applications. [9]
b) Describe CAM & other Neural Memory Structure. [9]

Q7) @ Explainhow thecharacter classification isdonewith Pattern Associator?
[9]

b) Explain Summary of the Back Propagation learning Procedurewith suitable
diagram. [9]

OR

Q8) @ Draw & explain how totrain thefeedforward network using Generalized
deltaRule? [9]

b) Draw & Explain structure of aMultiple Layer Feedforward Network.[9]

POO®
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PC1 Total No. of Pages : 2
C1739 [6353]-56 [Total No. of Pages
T.E. (Artificial Intelligence & Data Science)

DATA SCIENCE

(2019 Pattern) (Semester-1I) (317529)

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)

Solve Q.1 or 0.2, Q.3 or Q.4, Q.5 or 0.6, 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 Discovery Phase of Data Analytics lifecycle. [7]

Explain in Detail Data Preparation Phase of Data Analytics lifecycle. [4]

Explain in Detail Model Building Phase of Data Analytics lifecycle. [7]
OR

Explain in Detail Communication Result Phase of Data Analytics lifecycle.
[8]
Write a Short Notes on Global Innovation Social Network and Analysis

(GINA). [10]

What are different python libraries used for data analysis? [3]

Explain data preprocessing in detail. [10]

Differentiate between Predictive, Descriptive, and Prescriptive data

analysis. (4]
OR

What are association rules? Explain Apriori Algorithm in brief. [5]

Write python program to apply the logistic regression model and check
for goodness of fit. (7]

What is the decisiontree? Explain with an example. [5]

PTO.



05) a)

b)

06) a)

b)

Q7) a)

b)

08) a)
b)

What do you mean by text analysis? Why text analysis needs to be
done? Explain the following text analysis steps with suitable example.[12]

1)  Part of speech (POS) tagging

i) Lemmatization

i) Stemming

Write short note on: [6]

1)  Time series Analysis

i) TF - IDF.

OR
What is clustering? With suitable example explain the steps involved in
k - means algorithm. [8]
Discuss Holdout method and Random Sampling methods. [6]
Write short note on: (4]

1)  Confusion matrix

i) AUC - ROC curve

Write a short note on the following [6]
1)  Map reduce

i) Pig

) Hive

Describe the Data visualization tool “Tableau”. Explain its applications
in brief. [6]

With a suitable example explain Histogram and explain its usages.  [5]
OR
Explain in detail the Hadoop Ecosystem with suitable diagram. [11]

With a suitable example explain and draw a Box plot and explain its
usages. [6]

otooloedesde
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[6353]-57
T.E. (AlI&DYS)
CYBER SECURITY
(2019 Pattern) (Semester - 11) (317530)

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

1
2)
3)
4)
5
6)

Ql) g

b)

Q2) 8

b)

Q3) g

b)

Answer Q1 or Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8.
Neat diagrams must be drawn wherever necessary.
Draw neat figures wherever necessary.

Figuresto the right indicate full marks.

Use of Calculator is allowed.

Assume suitable data if necessary.

Evaluate encryption and decryption using RSA algorithm p=7, g=11,
e=17 and M=8. [8]

What is authentication? Explain various methods for authentication. [9]
OR

User A and B use the Diffie-Hellman Key exchange techniques with
common prime g=71 and primitive root a.=7. [8]

i) If user A hasprivatekey X ,=5what isA’spublickey Y ,?
if)  If user B hasprivate key X =12 what isB’spublic key Y ,?

Distinguish between Kerberos and X .509 authentication service. [9]

Describe IPsec protocol with its components & security services. [9]
What is PGP? Explain operation of PGP, [9]

OR

PT.O.



Q4) @ Explain Secure Socket Layer Protocol ? [9]
b) Explain VPN architecture with its component. [9]

Q5) @ Listand explain any two password management practices. [9]
b) What isIDS? Explain types of Intrusion detection systems (IDS). [8]

OR
Q6) @ Explain methods for intrusion detection system (IDS). [8]

b) Explain countermeasuresthat can beimplemented in Cyber security.[9]

Q7) @ Definecybercrime?Explainit withitstype? [8]
b) Writeshort note on following: [10]
)  Cyber stalking.

i)  Hacking.
OR
Q8) @ DefineHacking?Explain different typesof hacking. [8]
b) Writeshort note on following: [10]

1)  Information Protection Law.

i) Pl

DOOD
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PC-1741

[Total No. of Pages: 3

[6353] - 58
T.E. (Artificial Intelligence and Data Science)
ARTIFICIAL NEURAL NETWORK
(2019 Pattern) (Semester - 11) (317531)

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

1)
2)
3)
4)

Q1) a)

b)

Q2) a)

b)

Attempt Q.1 or Q.2, Q.30r Q.4,Q.50r Q.6, Q.7 or Q.8.
Figuresto theright indicate full marks.

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

Draw the state transition diagram for the three types of Boltzmann Machine
neural network and comment on the nodes and their connections.  [9]

Train the hetero-associative memory network using outer products rule
to store input row vectors S= (Sl, 2, S3, $4), to the output row vectors

t = (t1, t2). Use the vector pairs as given in Table 2. [9]

TABLE 2

Input and tar gets S, S, S, S, t, ot

1 1 0 1 1 0

2nd 1 0 0 1 1 0

3 1 1 0 0 0 1

4t 0 0 1 1 0 1
OR

Discuss the False Minima problem, Stochastic Update and Simulated

Annealing concepts with reference to the Boltzmann machines. [9]

How do you define associative memory? What are the types of associative
memories? Explain with 2 real applications of associative memories. [9]

P.T.O.



Q3) a)

b)

Q4) a)

b)

Q5) a)

b)

Q6) a)

b)

How Hebbian learning is different from competitive learning? What is
winner- takes-it-all? Draw basic architecture of ART and discuss its
principle of working. [9]
Discuss the following features of ART: [9]
1)  self-scaling computational unit
2)  self-adjusting memory search
3)  Pre-learned pattern access and
4)  Attention vigilance

OR

Construct and test an LVQ net with five vectors assigned to two classes.
The given vectors along with the classes are as shown in Table given

below: [10]
Vector Class

[0 0 1 1] 1

1 0 0 0] 2

[0 0 0 1] 2

1 1 0 0] 1

[0 1 1 0] 1

Draw the architecture of Kohonen Network. Discuss the feature mapping
concept. Explain the training algorithm of KSOFM. [8]
Draw comparative architecture of ANN and CNN. What is the need for
CNN? Will the overfitting be less in CNN than ANN? And if yes, why

does this happen? [9]
[llustrate (with diagram) the bias-variance dilemma? How the trade-oft is
achieved? Comment on: [8]

Bias Low with Variance High
Bias High with Variance Low

OR
Discuss the relevance and significance of [9]
1) pooling layer
2) padding
3) strided convolutions
4) dropout.
Compare and contrast: LeNet — 5, AlexNet, VGG —16 [8]
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Q7) a) How neo-congnitron is different from MNIST handwritten recognition?
Discuss in your own words with reference to the algorithmic steps. [9]

b) How would you solve the problem of texture classification and
segmentation? Develop your own block schematic for this task. [8]

OR

Q8) a) Develop your own NN model (algorithm) for Recognition of Olympic
games symbols. Draw the architecture of your proposed system. Will
you use backpropagation? Why? [9]

b) How do we recognize consonant vowel (CV) segments? Is this signal
different from Image classification project? Which NN algorithm would
you use? [8]

THTRY
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PC1742 [Total No. of Pages: 2
[6353]-59
T.E. (Artificial Intelligence & Data Science)
ROBOTICS& AUTOMATION
(2019 Pattern) (Semester - 11) (Elective-11) (317532A)

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

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

2) Figuresto theright indicate full marks.

3) Neat diagrams must be drawn whenever necessary.

4) Use of Scientific Calculator allowed.

5) Assume suitable data, if necessary.

Q1) @ Differentiate between Forward and Inverse kinematics. [9]
b) Explain D-H matrix and itssignificancein robot kinematics. [9]
OR

Q2) @ A planer RR manupulator hasfirst link of 2000 mm length and second link
of 750 mm, state whether the manipulator can reach points P, Q and R
separately where Pis(750, 750), Qis(1500, 1700) and Risat (150, 1700).

[9]

b) WhatisD-H convention?\What arethe dynamicsconsiderationsin robotic
applications? [9]

Q3) @ Whatistherequirement of actuatorsused in robotics. Explainwith suitable
examples. [8]
b) Classify gripperswith suitable examples. [9]

OR

Q4) @ A patweighing 8 kgisto beheld by agripper using friction against two
opposing fingures. The coefficient of friction between the fingures and
the part surface is 0.25, Assume appropriate ‘g’ factor for the gripper.

Compute required gripper force. [10]
b) Differentiate between hydraulic, pneumatic and electric actuators.  [7]

PT.O.



Q35) 8
b)

Q6) &)

b)

Q7) 8

b)

Q8) 8
b)

What isthe significance of trajectory planning in robotics. [8]

Define ARTIFICIAL INTELLIGENCE in Robotics. Speculate role of

Al techniquesin Robotic Applications. [9]
OR

Write short note on Robot Controller with required featuresin controllers.
[8]
Explain Servo and non-Servo control systems used in Robotics.  [9]

Explainfollowing termsin Robotics: [10]
)  Resolution

ii) Repeatability

i)  Accuracy

Iv) Dexterity

v) Compliance

Explain, in brief structure of various programming langaugesin robotics.

[8]

OR
Explainlead through programming in robotics. [6]
Explain featuresof VAL programming langauge. [6]
Write short note on Remote Center Compliance. [6]
POO®
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[6353]-60
T.E. (Artificial Intelligence and Data Science)
NATURAL LANGUAGE PROCESSING

(2019 Pattern) (Semester - II) (Elective - IT) (317532 B)

Time : 2Y2 Hours] [Max. Marks : 70
Instructions to the candidates:

1)
2)
3)
4)

01) a)

b)

Q2) a)

b)

Attempt QI or Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8.
Figures to the right indicate full marks.

Neat diagrams must be drawn wherever necessary.
Make suitable assumptions whenever 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
rules for English. [9]

OR
Consider following grammar rules. [9]
S—-NP VP
S— VP
NP —-DET N
NP —N
VP>V
VP -V NP
Det — this |that |a |the
Noun — book | flight | John | ball | meal
Verb — book | include | read
Generate the Top-Down and Bottom-up Parse Trees for the sentence.

“Book that flight”. Is the Top-Down parsing approach better than Bottom
up approach? Justify your answer.

What is Constituency Parsing? Explain CCG parsing with an example.[9]
PT.O.



03) a)

b)

04) a)

b)

05) a)

b)

Q06) a)
b)
Q7) a)

b)

08) a)

b)

Define connotation frames and explain their significance in understanding
the nuanced meaning of words and phrases. Discuss how connotation
frames can be utilized in various natural language processing tasks, such
as affect recognition and sentiment analysis. [9]

Examine the challenges associated with thematic roles in semantic role
labeling. Discuss how issues such as selection restrictions and
decomposing predicates influence the accuracy of semantic role labeling
systems. [8]

OR

Explore the use of lexicons for sentiment recognition in natural language
processing. Discuss how sentiment lexicons are utilized to classify’ the
sentiment of words and phrases in text data, highlighting their effectiveness
and limitations. [8]

Define word senses and explain the importance of disambiguating word
senses in natural language processing tasks. Discuss the challenges
associated with word sense disambiguation (WSD) and how it relates to

the ambiguity of language. 9]
Why is Machine Translation needed? Explain various problems of machine
translation. [9]
Explain in detail Rule based Machine Translation, Knowledge based
Machine Translation and Statistical Machine Translation. [9]
OR
Draw a neat diagram of Encoder-decoder architecture. Explain the working
of Neural Machine Translation. [9]

Explain the stages of a Direct Machine Translation System with example.[9]

Write short note on. [9]
1)  Named Entity Recognition

1)  Question Answer System

i) Chatbot using Dialogflow

Draw the architecture of an ad hoc Information Retrieval system. Explain

the working of vector space model of information retrieval. [8]
OR
Describe the following approaches used in information retrievel. [9]

1)  Term weighting and document scoring.

i)  Stop word Elimination

1) Inverted Index

Explain the stages and working of Question Answering System. [8]
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[6353] - 61
T.E. (Electrical Engineering)

INDUSTRIAL AND TECHNOLOGY MANAGEMENT

(2019 Pattern) (Semester - 1) (303141)

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

1)
2)
3)
4)
5)

Ql) g
b)

Q2) g
b)

Q3) g
b)

Answer Q.1or Q.2,Q.30or Q.4,Q.50r Q.6,Q.7or Q.8.
Figuresto theright indicate full marks.

Neat diagrams must be drawn wherever necessary.
Assume suitable additional data, if necessary.

Use of non-programmable calculator is allowed.

Explainindetail Human Resource Management. [4]

Write ashort noteoni) Copy rightsand ii) Trademark [6]

What is patent? How the Patent is secure? [8]
OR

Explain Intellectual Property Rights (IPR) in details. [4]

What are the different forms of IPR? Explain. [6]

What are the importance and scope of Human Resource Management?

[8]

What isKaizen? Explainin detail. [3]

Write a short note on Poka Yoke(Mistake Proofing). [6]

Explain The 1SO 9001:2000 Quality Management System Standard in

Detail. [8]
OR

P.T.O.



Q4) @ What are Environmental Management System Standard? [3]

b) Write a short note on continuous improvement related to Quality

Management. [6]
c) Writeashort note on 1SO 9001:2016 [8]
Q5) @ Whatisfinancial management?Explainin brief. [4]
b) What do you understand Balance sheet and Depreciation Anaysisrelated
to Marketing Management? [6]
c) ExplanOnlineMarketing (Digital Marketing) in detail. [8]

OR
Q6) @ What aredifferent methods of calculation of depreciation? [4]
b) What are methods of selling and marketing planning. [6]
c) What are the methods of costing? Explain price, capital, debit, credit,
profit and |oss statement in detail. [8]
Q7) @ What arethe qualities of good L eader? [3]
b) Explain Hierarchy of Needs, Herzberg's Two factor theory. [6]
c) Write Case study on Small scaleindustriesin India [8]

OR
Q8) @ Explainthe Importance of Leadership in brief. [3]
b) ExplainTaylor’'sMotivation Theory indetail. [6]
c) ExplainIncentivesfor small businessdevel opment. [8]

TRTHET
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[6353]-62
T.E. (Electrical Engineering)
POWER ELECTRONICS
(2019 Pattern) (Semester - 1) (303142)

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

1)
2)
3)
4)
5

Ql) 3

b)

Q2) &)

b)

Solve Q1 or Q2, Q3 or Q4, Q5 or Q6, Q7or Q8.
Figuresto the right indicate full marks.

Neat diagrams must be drawn wherever necessary.
Assume suitable additional data, jf necessary.

Use of non-programmable calculator is allowed.

Explainthe operation of single phasefully controlled bridge converter with
RL load. Derive the equation for average and rms output voltage. Draw
waveforms of output voltage and current for oo = 60° with continuous

conduction. [9]

Describe working of circulating current type single phase dual converter

withwaveforms. [8]
OR

With nest circuit diagram explain operation of single phase semi controlled
converter connected to R Load. Derive the equation for average and rms
output voltage. Draw output voltage and output current waveforms for

o = 45° 9]
A single phase fully controlled bridge converter is connected to R Load
of 10Q. The input voltage to the bridge is 230 V. Calculate. [8]

)  Averageand RMSload voltage
i)  Average and RMSload current
Firing angleis 60 degrees.

PT.O.



Q3) 8

b)

Q4) a)

b)

QS5) 8

b)

Q6) a)

b)

Q7) &)

b)

Explain working of three phase full controlled converter with RL Load.
Draw output voltage and current waveforms for o =30°. Derive the

expression for average and RM S output voltage. [9]

Explain operation of two stage ac voltage regulator with an output

waveform for RL load. [9]
OR

Explain operation AC voltage regulator with an output waveform for RL
load. Derive the expression for average and RM S output voltage. Daw
the waveform for o = 60° [9]

Explain working of three phase Semi controlled converter with R Load
and firing angle of 30 degrees. Draw output voltage waveforms. [9]

Explain working of single-phase full bridge voltage source Inverter
connected to RL load with neat circuit diagram. Draw output voltage and

current waveforms. [9]

Explain sinusoidal PWM technique for inverters. How voltage and freq.

control isachieved? [8]
OR

State different voltage control techniques used in single phase inverter.
Elaborate any two methodsin detail. [9]

Explain with circuit diagram and waveforms operation of single-phase
current source inverter. [8]

Explain working of three phase six step voltage source inverter in 180°
mode of operation. For star connected load draw output voltage

waveforms. Show devices conducting in each step. [10]

What are different harmonic elimination techniquesin inverter? Explain

any two methodsin details. [8]
OR
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Q8) @ Explanworking of three phase six step voltage sourceinverter in 120° mode
of operation. For star connected |oad draw output voltage waveforms. Show

devices conducting in each step. [10]
b) Comparemulti-pulseand multilevel inverters. [8]
383646
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[6353] - 63
T.E. (Electrical Engineering)
ELECTRICAL MACHINES - 11
(2019 Pattern) (Semester - 1) (303143)
Time: 2%2Hours] [Max. Marks: 70
I nstructions to the candidates:
1) SolveQlor Q2, Q3or Q4, QSor Q6, Q7 or Q8.
2) Figuresto theright indicate full marks.
3) Neat diagrams must be drawn wherever necessary.
4) Assume suitable data if necessary.
5) Useof non-programmable calculator is allowed.
Q1) & Draw V curve of synchronous motor. Show under excited, overexcited
and critical excitation regionsonit. [4]
b) State different methods to start 3 phase synchronous motor. Explain
damper winding method with neat diagram. [6]
c) Explanwithreevant phasor diagramsthe operation of synchronous motor
at constant load and variable excitation condition. [8]
OR
Q2) @ Draw and explain torque angle characteristics of 3 phase synchronous
motor. [4]
b) Explain the following terms related to loading of 3 phase synchronous
motor - i) load angle or torque angle ii) Internal angle iii) power factor
angle. Show these angles by drawing relevant phasor diagram for leading
power factor. [6]
c) Theinput to an 11000V, 3 phase, star connected synchronous motor is

60 A. The effective resistance and synchronous reactance per phase are
respectively 1 ohm and 30 ohms. Cal cul ate the power supplied to motor
at 0.8 pf lagging and induced emf for a power factor of 0.8 leading.
Determinethe angle of retardation at 0.8 pf leading. [8]

P.T.O.



Q3) 8

b)

Q4) 8
b)

Q5) 8

b)

Q6) a)

b)

Draw speed vs torque characteristics of 3 phase induction motor for
three frequencies such that f1>f2>f3. [3]

Calculate the stepping angle for a 3 phase 24 pole PM stepper motor. If
its stepping frequency is 300 steps per second, cal culate the motor speed.

[6]

Explain operation three phase induction motor as an induction generator.

State its advantages and applications. [8]
OR
State important features of energy efficient induction motor. [3]

Explain with suitable diagram speed control of three phase induction
motor by cascade control. [6]

Describe with suitable diagram construction & working of permanent
magnet DC motor. State its advantages and applications. [8]

What do you mean by universal motor? Draw its torque vs speed
characteristicson A C and D C operation. [3]

With suitablediagram, explain conductively compensated A C seriesmotor.
[6]

Discuss the modifications necessary in design and construction of D C
seriesmotor so that it can work satisfactorily on A C supply asauniversal
motor. [8]

OR

How unidirectional torque is produced when a D C series motor is
operated on A C supply? [3]

Compare compensated A C series motor with non-compensated A C
series motor. [6]

A universal motor having resistance of 30 ohmsand inductance of 0.5 H.
When connected to 250 V D C supply, it takes 0.8 A and runs at 2200
rpm. Determine its speed, torque and power factor when connected to a
250V, 50 Hz A C supply and taking same current of 0.8 A. [8]
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Q7) &

b)

Q3) &)

b)

If S is forward slip and S, is the backward slip, then prove that
St§, =2 [4]

With suitable diagram explain blocked rotor test performed on single
phase capacitor start induction motor. [6]

A 2 pole 230 V 50 Hz single phase induction motor has the following
constants referred to the stator :

R1=2.2 ohms; XI =3 0ohms; R'2=3.8ohm; X’2 = 2.1 ohms, Xm = 86
ohms Calculate the stator current, power factor and input power, when
the motor isoperating at afull load of 2820 rpm. [8]

OR

A 0.25HP110V split phase single phase induction motor takes a current
of 4 A lagging the supply voltage by 15 degrees for the starting winding
and acurrent of 6 A lagging the voltage by 40 degreesfor itsmain winding.
Calculate [4]

1) the total current and

i)  the power factor

Explain double field revolving theory for single phase induction motor

with suitabl e phasor diagrams. [6]

With neat diagram explain construction and working of capacitor start

capacitor run induction motor. State applications of this motor. [8]
THTEY
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[6353] - 64
T.E. (Electrical)
ELECTRICAL INSTALLATION, DESIGN AND
CONDITION BASED MAINTENANCE
(2019 Pattern) (Semester - 1) (303144)

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

1) Attempt Qlor Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8.

2) Figurestotherightin dicate full marks.

3) Neat diagram must be drawn wherever necessary.

4) Assume suitable data if necessary.

Q1) @ ExplainMotor Current Signature Analyss(MCSA) with suitablediagrams.
[8]

b) Compare breakdown maintenance & preventive maintenance. [4]
c) List and explain the various advance tools and techniques of condition
monitoring. [6]

OR

Q2) & What aredifferent typesof maintenance strategies? Explain anyone. [4]
b) Explainfollowing Terms: [6]
), Role of thermography in electricfield

i)  Statethe basic causes of insulation degradation

c) ExplainPreventive maintenance of transformer. [8]
Q3) @ Compare quotation & tender. [3]
b)  Write short notes on the following: [6]

1) Schedule of rates
i)  Labour rates

P.T.O.



Q4) &)
b)

Q35) 8
b)

Q6) a)
b)

Q7) &

b)

Q8) &)

b)

What are the qualities of good estimator? [8]
OR

Write short notes on Price catalogue. [3]

What are the essentials of estimating and costing? [6]

Which data is required by estimator for preparing estimation of LT
electrical wiring project of a2 floor bunglow. [8]

Write short note on Minimum permissible size of the conductor. [4]

How to determine size of conductor for lines? [6]
Explain variousresidential wiring methods. [8]
OR

Explain the procedure of installation of underground LT serviceline. [8]
Write short notes on the following: [6]
1) Current carrying capacity

i)  Voltage drop

Writedown all rulesfor residential wiring work. [4]

Explain four CAT ratings with respect to information, examples &
measurementsinvolved. [8]

List the different methods for earth testing. Explain any one method in
detail with suitablediagram. [9]

OR

How €lectrical accidents can be avoided? [8]

Enumerate the danger arising out of faulty equipment with appropriate
examples. [9]

THIRY
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[6353]-65
T.E. (Electrical Engineering)

ADVANCED MICROCONTROLLERAND EMBEDDED SYSTEM

(2019 Pattern) (Semester - 1) (Elective- 1) (303145A)

Time: 2%2Hours) [Max. Marks: 70

Instructions to the candidates:
1) SolveQlor Q2, Q3 or Q4, Q5 or Q6 and Q7 or Q8.
2) Figuresto theright indicate full marks.
3) Neat diagrams must be drawn wherever necessary.
4) Assume suitable additional data, if necessary.
5) Use of non-programmable calculator is allowed.

Q1) @ Describe programming steps of Capture mode.
b) Explain bit configuration of CCP1CON.

c) How DC Motor speed control is achieved using PWM mode of CCP
module of PIC18F458. [8]

OR
Q2) @ Describe programming steps of PWM mode. [4]
b) Explain with proper block diagram operation of capture mode. [6]
c) Write aprogram to generate a square wave with frequency 10kHz and
50% duty Cycle on the CCP1 pin, use Timer 1. [8]
Q3) @ Differentiate between Interrupt method and polling method. [3]
b) Describe Interrupt structure of PIC18F458. [6]
c) Writeaprogram to generate a square wave of 2kHz with timer O on pin
PORTB.5 with interrupts. [8]

OR
Q4) @ Explanuseof INTOIFinINTCON. [3]
b) Explainstepsinenabling and disabling interrupts. [6]
c) Writeaprogram to generate a square wave that is half the frequency of
signal applied at INTO on PORTB.5 [8]

PT.O.



Q5) a)
b)

Q6) &)
b)

Q7) 8
b)

Q8) 8
b)

Explain ADC?Also explainitsfeatures. [4]
Explain bit configuration of ADCONO. [6]
Explain AC voltage measurement using PIC18F458. [8]
OR
Explaininbrief ADIF & ADFM. [4]
Explain bit configuration of ADCONL. [6]
With the help of interfacing diagram explain how PC microcontroller can
be used to measure temperature using LM 35. [8]
Explainimportance of TSR in serial communication. [3]
Explain bit configuration of TXSTA. [6]
Write PIC 18 program to transfer theletter “A” serially at 9600 baud rate
continuously, Let XTAL = 10MHz. [8]
OR

Explain how 8 and 9 bit dataistransmitted in serial communication?[3]
Write down programming stepsto transfer data serially. [6]
Draw and explain block diagram of USART transmitter in PIC18.  [8]

POOD
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[6353]-66
T.E. (Electrical)
DIGITAL SIGNAL PROCESSING
(2019 Pattern) (Semester - I) (Elective - I) (303145 B)

Time : 2Y2 Hours] [Max. Marks : 70
Instructions to the candidates:

1)
2)
3)
4)
5)

01) a)

b)

Q2) a)

b)

Solve Q1 or Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8.
Figures to the right indicate full marks.

Neat diagrams must be drawn wherever necessary.
Assume suitable data, if necessary.

Use of Calculator is allowed.

State and prove following properties of DTFT. [8]
1)  Linearity
i) Time Reversal

For the sequence given below find the frequency response, plot magnitude
and phase response for ® = -7 to ™ with step size of Z. [9]

h(n)=1forn=-2,-1,0,1, 2
h(n)=0 Otherwise
OR

Define DTFT. What is the criteria for existence of DTFT. State whether
DTFT is exists for following cases or not. [8]

D x(m=2"u(n) and i) x(n)=($)" u(n)
Find the discrete time fourier transform of [9]
1) x(")={f)f0rn=—l,0,1

Otherwise

i xmn)=0m-2)—-0n+2)
PT.O.



03) a)

b)

04) a)

b)

05) a)

b)

06) a)

b)

c)

Prove the relation between. [8]
1)  DTFT and Z-transform

1) Z-transform and DFT

Find the DFT of the sequence x(n)= {1, 1, 1, 1} [9]
OR
State and prove following properties of DFT [8]

1)  Timereversal
i)  Periodicity

Find linear and circular convolution of following two sequences.
X (n) ={1,2,2, 1} and x, (n) = {2, 1,1, 2} [9]

Explain the process of conversion of analog signal into digital signal.[6]

For the analog transfer function H (s) = Determine H (z)

s +7s+12°
using bilinear transformation method. Assume T= 0.5 sec. [6]

Explain realization of IIR digital filters using direct form -II structure.[6]

OR

Obtain direct form- I realization after Z-transforms for the system
described by difference equation. [6]

1 1 2,
y(n)—Ey(n—l)—Zy(n—2)+x(n)+g (n=1)

Explain impulse invariance method used in design of digital filters from
analog filters. [6]

Differentiate between FIR and IIR filter. [6]
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Q7) a) Design ideal band pass filter with frequency response [12]

H (') ={é for%S|a)|S7Z
Otherwise
Find the value of /& (n) for N=7. Use rectangular window.

b) Explain any one method used to determine frequency of a signal using
DSP. [6]

OR

08) a) Obtain direct form realization of system function. [6]

H(z)=1+27"-3z"-87"
b) Compare analog and digital filters. 6]

c)  Write short note on “Application of DSP for harmonic measurement”.[6]
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T.E. (Electrical Engineering)
POWER SYSTEM-I|
(2019 Pattern) (Semester- 11) (303148)

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

1
2)
3
4)
5)

Ql) g

b)

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.

Use of Calculator is allowed.

Assume suitable data if necessary.

Find the Y-BUS of the following system. [10]

1I x=j0.1pu 2

2o | x=/0.05pu

=j0.05pu 20
3 * 4
x=j0.15pu
Prove that per unit impedance of atransformer referred to primary and
secondary is same. [7]
OR
Take base MVA = 25MVA and base kV = 11kV on the generator and
draw per unit reactance diagram to these base values. [10]
G T1 T2
25MVA  22MVA 20MVA — 2oMmvA
11kV 11.5/69kV 69/6.9kV 6KV
X=20%  X=10% | X=10%  X=20%

==

Give adetail classification of the buses used inload flow analysis. [7]
PT.O.



Q3) 8

b)

Q4) g

b)

Q5) 8

b)

Calculate fault current (in kA) supplied by the alternator and terminal
voltage of the aternator, if the three-phase bolted fault occurs at point F.

Take base at 100MVA, 11kV on aternator. [10]

100MVA 75MVA

11kV 11/220 kV
X"=15% X=10% Line 100km
| x=j0.1 Ohm/km
Can
7.
Write short note on “Tie Bar Current Limiting Reactors.” [7]
OR

If three-phase fault occurs at point F, find the fault current supplied by
each generator in kKA. Take base of 100MVA, 11kV on generator side.[10]

150MVA
100MVA 11/220 kV
11kV 10
X"=10% A
50MVA 3»& /F
11kV —

X"=5%

State whether thefollowing statementsaretrueor falsewith justification[ 7]

1)  Incaseof aphasefault at theterminal of an unloaded alternator, the
subtransient state current is greater than the transient and steady
state current.

i) Thecurrent limiting reactor isused to increase thefault level..

Three phase voltages are given by V, = 100£0°V/ph, V, = 95/-120°V/ph,
V_= 105£115°V/ph and currents are given by | = 10£-30°A,
|, =9.52-150°A/ph, |_=10.5285°A/ph. Calculate three phase sequence
voltage and current of phase A and apparent power using symmetrical
components. [10]

Derivethe equation of fault current inlineto ground fault. [8]

OR
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Q6) &)

b)

Q7) 8

b)

Q8) &)

b)

A 50MVA, 11KV, three phase synchronous generator was subjected to
different typesof faultswithout fault impedance. The generator neutral is
solidly grounded. Find the per unit values of three phase sequence
reactance of the generator if the fault currents are asfollows: [10]

LGfault = 4200A, LLfault = 2600A, LLLfault = 2000A.

In three phase transmission line, show that positive, negative and zero
sequence impedance Z, =Z,=Z —Z and Z, = Z + 2Z_ [8]

Where Z_is self impedance and Z_is mutual impedance of lines.

Write short note on [10]
i)  Bipolar HYDClink
i)  Back to back HVDC station

Compare HVDC and EHVAC transmission systems. [8]
OR

Draw the complete single line diagram of HVDC system showing all

components and elaborate on any three components in detail. [10]

Explain constant current control used in HVDC transmission. [8]

\
\
\

[6353]-68 3



Total No. of Questions : 8]

SEAT No. :

PC 1751 [Total No. of Pages : 2

[6353]-69
T.E. (Electrical Engineering)

COMPUTER AIDED DESIGN OF ELECTRICAL MACHINES

(2019 Pattern) (Semester - II) (303149)

Time : 2Y2 Hours] [Max. Marks : 70
Instructions to the candidates:
1) Solve QI or Q2, Q3 or 04, Q5 or Q6 Q7 or Q8.

2)

Neat diagrams must be drawn wherever necessary.

3) Figures to the right indicate full marks.

4)

Q1) a)

b)

02) a)

b)

03) a)

b)

Use of Calculator is allowed.

Derive the equation for radial force developed in the transformer under
short circuit fault conditions. Explain the options to control the
radial force developed in the transformer. [8]

A220/110, 1 kVA, 50 Hz single phase transformer has a core with uniform
cross section area of 2500 mm?, an effective core length of 0.4 m and
core weight of 8kg. If the core is worked at maximum flux density of 1.2
Wb/m?and the corresponding magnetizing force is 200 A/m and the
specific core loss is 1.0 Watt/kg. Determine 1) transformer no load current
when the HV is fed at 220 V and 11) the corresponding magnetizing
reactance and the equivalent shunt resistance to represent the core loss.

[9]
OR

State the assumptions made while deriving the equation for the leakage
reactance of transformer, from the same, derive the equation for the
leakage reactance of the transformer referred to the primary side. [10]

Define voltage regulation and explain the significance of voltage regulation.
Why voltage regulation increases with increase of load for lagging power
factor loads. [7]

Explain the factors considering while selecting the specific magnetic loading
for the design of three phase induction motor. Also explain the effect of
selecting B_ higher than the normal value on the design of three phase
induction motor. [9]

Explain the various guidelines for selecting the stator slots. [9]
OR

PT.O.



04) a)

b)

05) a)

b)

06) a)

b)

Q7) a)

b)

08) a)

b)

Determine the main dimensions, number of ventilating radial ducts, number
of stator slots and number of turns perphase of a 3.7 kW, 400 V, 3
phase, 4 pole, 50 Hz squirrel cage induction motor to be started by a star
delta starter. Workout the winding details. Assume B, = 0.45 Wb/m?,

ac=23000 A/m, efficiency = 0.85 and power factor = 0. 84, L/t ratio 1.5.

[9]
What are the factors those affect the size of rotating machine? Explain in
detail. 9]

Explain the procedure to calculate the no load current of the three phase

induction motor. [9]

Derive the equation for the end ring current. From the same how the size

of end rings can be determined. [9]
OR

Give layout of a lap winding for stator of three phase induction motor
stator for 24 slots, 4 poles. There are two coil sides per slot. Draw
winding diagram for R-phase only. [9]

A 7.5 HP, 3 phase, 6 pole, 50 Hz, 415V, star connected induction motor
has 54 stator slots each containing 9 conductors. Calculate the values of
bar and end ring current . No of rotor bars is 64 and the machine has an
efficiency of 0.86 and p.f of 0.85. The rotor mmf may be assume as
85% of stator mmf, also find the bar and the end ring sections if the
current density is 5 A/mm?. [9]

Explain the procedure for the calculating the mmf for the magnetic circuit
of three phase induction motor. [8]

15 kW, 400 V, 3 phase, 50 Hz, 6 pole induction motor has a diameter of
0.3 m and the length of core 0.12 m. The no. of stator slots is 72 with 20
conductors/slot. The stator is delta connected. Calculate the value of
magnetizing current/phase if the length of air gap 1s 0.55 mm. The gap
contraction factor is 1.2. Assume mmf required for the iron parts to be

35% of the air gap mmf. Assume winding factor 0.95 [9]
OR

Write step by step procedure to calculate the loss component of no load

current of three phase induction motor. [8]

Explain in detail the various losses produced in induction motor.  [9]
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[6353]-70
T.E. (Electrical Engineering)
CONTROL SYSTEM ENGINEERING
(2019 Pattern) (Semester - 11) (303150)

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

1)
2)
3)
4)
5)

Ql) a)
b)

Q2) &)

b)

Q3) 8

Solve Q.1 or Q.2, Q.30r 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 additional data, if necessary.

Use of non-programmable calculator is allowed.

Explain Routh-Hurwitz criteriafor stability analysisa ong with specia cases.

[8]
By applying Routh’s criteria, determine stability of a system with

characteristic equation given by [9]
1+GOH(H =S +28+65F+4S+1=0
OR
Explain related to root locus: [4]
i)  Centroid

i)  Breakaway point
Sketch completeroot locusfor following system and comment on stability.

[13]
2
G(S)H(S) = K(S°+2S5+2)
S(S14)
State various steps to determine stability using polar plot. [4]
Sketch the polar plot for following system clearly indicating intersection
with negativereal axis. Comment on system stability. [13]
10
G(S)H(S) =
(S)H(S) S°+45%+6S+8
OR

PT.O.



Q4) 8
b)

Q5) a)
b)

Q6) a)

b)

Q7) 8

b)

Q8) a

b)

Describe co-relation between time and frequency domain. [7]
Sketch Nyquist plot for the following system and comment on system
stability. [10]
90
G(S)H(S) =
(S)H(S) (S+3)(S+6)

Explain various stepsto sketch magnitude and phase plot in Bode plot.[6]

Draw Bode plot for following unity feedback system. Determine gain
margin, phase margin, gain cross-over frequency and phase cross-over
frequency. [12]

800 (S + 2)

GO S) =25 10) (51 40)

OR
Draw Bodeplot for the unity feedback system with following equation:[ 10]

40

COHS) =5 5520

State and explain gain cross over frequency, phase cross over frequency,
gan margin and phase margin and how to determine stability from them.[ 8]

Define PID tuning. Explain Ziegler Nicholas method for designing PID

controller. [9]
Explain Lag network using circuit diagram, pole-zero plot and Bode
diagram. [9]
OR
Explain basic components of dc servo motor, draw block diagram and
stateitstransfer function. [9]
Explain Lead network using circuit diagram, pole-zero plot and Bode
diagram. [9]
VVVV
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[6353]-71

T.E. (Electrical Engineering)
IOTAND ITSAPPLICATIONS IN ELECTRICAL ENGINEERING
(2019 Pattern) (Semester - II) (Elective - IT) (303151 A)

Time : 2Y2 Hours] [Max. Marks : 70
Instructions to the candidates:

1) Solve Q.1 0r 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.

Q1) a) Two LEDs are connected to pin nos. 5 and 6 of Arduino UNO board.
Write a program in C to blink these LEDs 20 times with a delay of 5

seconds. [9]
b) Explain with syntax and example, following functions from Arduino ID[]93]
a) pinMode()
b) digitalWrite()
c) analogWrite()
d) analogRead()
OR
Q2) a) What is a Serial Monitor in Arduino IDE? Explain with syntax, any 3
functions associated with serial monitor. [9]

b)  Write a program in python to accept lower and upper limit of a range of
numbers from user and print all the add numbers in that range. [9]

03) a) Write a program to read data from DHT11 sensor and display it on serial
monitor using Arduino IDE. Sensor is connected to D4 pin of NodeMCU.

[9]
b)  Write a short note on IR sensors. [8]
OR
04) a) Explainindetail LM35 sensor. Also, with a neat diagram, show interfacing
of LM35 sensor with NodeMCU. [9]
b) Explain with a neat diagram, interfacing of stepper motor with N odeMC[lé].

PT.O.



05) a)
b)

06) a)
b)

Q7) a)
b)

08) a)

b)

Write a short note on Wi-Fi communication technology.

Write a short note on RFID.

OR

Write a short note on Bluetooth communication technology.

Write a short note on Zighee communication technology.

Explain in detail Data Analysis in 10T system.
What is API in 10T Cloud ? Explain in short, its 4 types.

OR

Write a short note on ThingsBoard cloud platform.

[9]
[9]

[9]
[9]

[9]
[8]

[9]

What is meant by Data Visualization ? Explain in short, any 4 techniques

of data visualization.
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[6353]-72
T.E. (Electrical Engineering)
ELECTRICAL MOBILITY
(2019 Pattern) (Semester - I1) (Elective-11) (303151B)

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

1)

Q2) &
b)
Q3) 8
b)

Q4) &)
b)

Q5) 8
b)

Q6) &)
b)

Attempt Q1 or Q2, Q3 or Q4, Q5 or Q6 and Q7 or Q8.
Neat diagrams must be drawn whenever necessary.
Figuresto the right indicates full marks.

Use of Calculator is allowed.

Assume suitable data if necessary.

Why Balancing of cellsis required in battery? Explain any two Active

cell balancing method with neat diagram. [9]
Explain Constant current charging algorithm used in battery charging.[ 8]
OR

State various SOC estimation methods used in batteries, Explain any
two methods. [9]

Draw block diagram of Battery Management System and explainit. [8]

Draw and Explain Antilock Brake System In Electric vehicle. [9]

Draw Control Architecture of HEV and all electronic control systems.[9]
OR

Explain energy consumption of Electric Vehiclein braking. [9]

Draw schematic diagram of seriesHEV drivetrain and explainitsworking.

[9]

Write anote on sizing the motor for electric hybrid vehicles. [9]

Write KW rating of Charging levels 1, 2and 3 (A.C, D.C.) and state

applications. [8]
OR

Explain BLDC drivesfor HEV and list advantages of it. [9]

Write note on battery swapping. [8]

PT.O.



Q7)
b)

Q8) a)

[6353]-72

Compare V2H, V2V and V2G (any 3 points). [9]

Explain V2G concept and state advantages of V2G. [9]
OR

Draw Flowchart for EV Charging Infrastructure and explainit. [9]

Draw and Explain Diagram for modeling of V2G ancillary services. [9]

POO®
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[6353]-73
T.E. (Electrical Engineering)
CYBERNETIC ENGINEERING
(2019 Course) (Elective-11)(Semester - 11) (303151C)

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

1) Answer any one from each pair of questions: Q.1 or Q.2, Q.3 or Q.4, Q.5 or Q.6,
Q.7 0or Q.8.

2) Figuresto theright indicate full marks.

Q1) @ Compareoptimal control and adaptive control systems. Draw their block
diagrams. [8]

b) Listout differentiating pointsfor linear and nonlinear control system.[9]
OR
Q2) @ Draw theblock diagram of the adaptive control system and explainit.[§]

b) Explainthe concept of amultivariable control system. Give example.[9]

Q3) @ List the components of the electrical system used in the mathematical

modeling of the electrical system. Explainthem. [8]
b) Describethe useof an ODE solver for getting the solution of an ordinary
differentia equation. [9]

OR

Q4) @ Explainthe use of softwaretoolsin system modeling and simulation.[ 8]

b) Describe how the linearization of the nonlinear systemiscarried outina
step-by-step manner. [9]

PT.O.



Q5) @ What are the different system components needed for embedded and

industrial applications? Explain them. [9]
b) What arevarious analog and digital interfaces used for control system
reglization? [9]
OR
Q6) @ Sketch computer architecture and explain it adequately. [9]

b) How datacommunicationiscarried out intheindustria environmental.[9]

Q7) @ Defineoptimization. List out at least five applications of optimization.[9]
b) Explainthe GeneticAlgorithm optimization technique using examples.[9]
OR

Q8) @ Writeastatement about an optimization problem using mathematical terms
and equations. [9]

b) Explainthe particle swarm optimization method using theexample. [9]

Fskeskest
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[6353]-74
T.E. (Electrical)
ENERGY MANAGEMENT

(2019 Pattern) (Elective - II)(Semester - VI) (303151 D)

Time : 27: Hours/ [Max. Marks : 70
Instructions to the candidates :

D
2)

3)
4

5

Q1) a)
b)

Q2) a)

b)

Q3) a)

b)

Answer Q.1 or Q2, Q.3 or 0.4, Q.5 or Q.6, Q.7 or Q.8.
Neat diagram must be drawn wherever necessary.
Figures to the right indicate full marks.

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

Assume suitable data, if necessary.

Discuss the advantages of Demand Side Management. [9]

Explain role of tariff in energy management. Discuss tariff structures used
for energy management. [9]

OR

Explain with suitable examples role of renewable energy in energy
management. [9]

Discuss implementation of demand side management for commercial
consumers. [9]

What is detailed energy audit? How it is different from preliminary energy
audit ? [9]

In a process industry data of energy consumption and production is
given below. Use Cusum technique to estimate energy saving in plant.
Also plot Cusum graph. The specific energy consumption of plant being
650 kCal/T, Fixed consumption of the plant is 2500kCal. [8]

PTO.



04) a)

b)

05) a)

b)

06) a)

Month Production (MT) Actual Energy
Consumption (kwh)
1 1200 750000
2 1000 720000
3 1100 800000
4 1300 900000
5 1000 800000
6 1150 850000
OR
Discuss use of various instruments for energy audit. [9]

Classical data analysis in energy audit. How import this step in audit?[8]

Following investment is done for a company

Investment envisaged Rs.30 lakhs ,annual return is Rs . 6 lakhs, life of the
project is 8 years, discount rate 10%. Calculate economic feasibility by
calculating net present value method. [9]

Explain Time value of Money. How it affects financial appraisal? How
appraisal criteria will change in lending and borrowing condition. [9]

OR

The energy manager of company wants to replace 75 kW 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 as Rs. 8/kWh. The demand charges
Rs. 450/kVA per month. [9]
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Description Old motor Energy Efficiency Motors
Rating of machine 75kw 75kw
Loading percentage 86% 86%
Operating hours per annum 6500 6500
Efficiency near full load 89% 93.5%
Power factor near full load 0.85% 091 lag
Capital cost -- Rs.250000/-
Salvage value Rs. 50000/- --

b) Explain energy conservation options in sugar industry. [9]

Q7) a) Explain energy conservation measures in refrigeration and air condition

systems. [8]

b) Discuss energy management options in T & D sectors. [9]

OR
08) a) Discuss energy saving options in DG systems. [8]
b) Discuss different cogeneration systems. [9]

ket
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[6353]-75
T.E. (ElectronicsEngineering)
POWERAND INDUSTRIAL ELECTRONICS
(2019 Pattern) (Semester - 1) (304201)

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

1) Answer Qlor Q.2 Q.30r Q4, Q50r Q.6andQ.7or Q.8.

2) Neat diagrams must be drawn wherever necessary.

3) Figuresto theright indicate full marks.

4) Assume suitable data, if necessary.

Q1) @ Comparesemiconverter & full converter. [8]
b) Explain 1¢ full converter with R load. [9]

OR
Q2) @ Difference between SCR based conventional rectifier and IGBT based
rectifiers. [8]

b) Draw and Explain 3¢ fully controlled bridge converter for R load with

o/p voltage waveform [9]
Q3) @ What arethe merits & Demerits of DC to DC converter. [8]
b) What is chopper? Explain step-down chopper. [9]

OR
Q4) & Explainwithblock diagram SMPS. [8]
b) Explain performance parameter of chopper. [9]
Q5) @ Explain AC voltage controller for R load. [9]

b) What isinverter? Explain with circuit diagram and wave form 1¢ full
bridgeinverter with R load.

OR

PT.O.



Q6) & What is need of PWM inverter? Explain control ckt. for 1¢ inverter

using PWM |CLM 3524 [9]
b) Explainwith circuit diagram & waveform 3¢ voltage sourceinverter for
balanced star R load. [9]
Q7) @ ExplainElectrical vehicleswith necessary block diagram. [9]
b) Explain HVDC transmission system. [9]

OR
Q8) @ Explainanytwo [9]

1)  Battery charging Application
i)  Tractionapplication
i) Induction heating application

b) Compare ON-line UPS & OFF-line UPS. [9]

X %k %k
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[6353] - 76
T.E. (Electronics)

ELECTROMAGNETICWAVES& PROPAGATION THEORY
(2019 Pattern) (Semester - 1) (304202)
Time: 2%2Hours] [Max. Marks: 70
I nstructions to the candidates:
1) AnswerQ.lorQ.2,Q.30rQ.4,Q.50rQ.6,Q.70r Q.8.
2) Figuresto theright indicate full marks.
3) Assume & mention the suitable data.

Q1) @ WriteMaxwell'sequationsfor staticfield. [8]
b) WriteMaxwell'sequationsfor timevaryingfield. [8]
c) DefineDisplacement current density [2]

OR
Q2) @& Write Maxwell’s equations for pure conductor [8]
b) Write Maxwell’sequationsfor puredielectric medium. [8]
c) State Faraday’slaw of em.f. [2]
Q3) @ Deriveexpressions of wave (uniform plane wave) in free space. [8]
b) Defineskindepth [3]
c) ExplainLinear, Circular andelliptical polarization of wave. [6]

OR

P.T.O.



Q4) &)
b)

Q5) 8
b)

Q6) a)

b)

Q7) 8
b)

Q8) g
b)

Deriveuniform planewave equation using Maxwell’sequations.  [10]
Explain modes of wave propagation. [7]

Derive expression of characteristic impedance of transmissionline. [7]

Explainimpedance transformation inlow losstransmission line. [8]
Definetransmissionline. [2]
OR
Define propagation constant, characteristic impedance, reflection
coefficient & writetheir equations. [9]
Describe primary constantsin transmission line. [8]
What iswaveguide. Explainitstypes. [8]
Explain cut off wavelength, guided wavelength, phase velocity, wave
impedance and group velocity. [10]
OR
Explain TE and TM modes of waveguides. [8]
Explainrectangular waveguidesin detail. [4]
What is cavity resonator. Give structural details of striplines. [6]
TRTHET
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[6353]-77
T.E. (Electronics/ E & TC)
DATABASE MANAGEMENT
(2019 Pattern) (Semester - 1) (304183)

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

1)
2)
3)
4)
5)

Ql) 8

b)
c)

Q2) &
b)

Q3) g
b)

Q4) &)

Attempt 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.

Make Suitable assumptions wherever necessary.
Use of Calculator is allowed.

Explain with example : Aggregate functions (any 3), String functions

(any 3) [6]

Explain any two transaction control commands. [6]

What are the different types of joins in SQL? Explain one join with

suitable example. [6]
OR

With the help of block diagram, describe PL / SQL block structure. [6]

Explainthefollowing operationswith suitable queries. [6]

1)  Set operations (any two) ii) Date functions (any two)
Explain what do you mean by DDL, DML and DCL in SQL. [6]

What is database transaction management? Write transaction states.[6]
Explain how deadlock occurs? Which are the actions required for the

deadlock recovery process? [6]

What are ACID properties of atransaction? [9]
OR

Explain need and role of Time-Stamp based protocols in database

management control. [6]

PT.O.



b)

Q5) 8
b)

Q6) a)
b)

Q7) 8
b)

Q3) &)
b)

[6353]-77

Explain serializability with respect to conflict and view. [6]
Definethefollowing terms. [9]
1)  Concurrency

i)  Timestamp

i) Timestamp ordering

Iv) Schedule

v) Transaction.

Explain the terms speed up and scale up in parallel database. [6]

What aredifferent parallel database architectures? Explain itsadvantages.
[6]
Draw and explain memory structure of instancein oracle architecture.

[5]

OR
Write short note on centralized database system. [6]
Explaintheintraquery parallelism query evaluation technique with one
example. [6]
Explain Virtualizationin multi core processor. [9]
Draw and explain client-server architecturefor DDBMS. [6]
Compare homogeneous and heterogeneous distributed database.  [6]
Explain datareplication in distributed data storage. [6]

OR

Explain the distributed database system failure modes (any two).  [6]
Discuss in detail about single -lock-manager approach in concurrency

control. [6]
Writethetypesof datafragmentation and explain horizontal fragmentation
with one example. [6]
lololo0
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[6353] - 78
T.E. (Electronics Engineering)
MICROCONTROLLERS AND APPLICATIONS
(2019 Pattern) (Semester - 1) (304204)

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

1) Answer Qlor Q2, Q3 or Q4, QSor Q6, Q7 or Q8.
2) Figuresto theright indicate full marks.
3) Assume suitable data, if necessary.

Q1) @ Explain in detail data transmission and reception process in 8051
microcontroller. [6]

b) Write an Embedded C program to rotate stepper motor continuously, in
anti- clockwisedirection along with itsinterfacing diagram. [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]

OR

Q2) @ Explain the term opto-isolators. What are advantages of opto-isolators.
Draw interfacing diagram of opto-isolator with 8051 microcontrollers.[6]

b) Draw interfacing diagram of motion detector with 8051 microcontrollers.
Write Embedded C program to switch on led when motion is detected.[ 6]

c) Draw interfacing diagram of DAC to 8051 microcontrollersand writean
embedded C program to generate ramp waveform. Also draw itsflowchart.

[8]
Q3) @ Draw and explain PIC18FX XX microcontroller architecture. [8]

b) Draw and explain the block diagram of Timer 0 of PIC18Fxx
microcontroller in 8-bit mode. Also write the steps to program it in 8-bit
mode. [8]

P.T.O.



Q4) &)
b)

Q35) 8

b)

Q6) a)

b)

Q7) &

b)

Q8) a)

b)

OR
Explain different registers of PIC 18FXXX microcontroller. [8]

With neat diagram explain ROM memory organization of PIC18FXXX
microcontroller. [8]

Draw interfacing diagram of 4x4 matrix keypad with PIC18FXXX. Draw
and explain the flow chart to detect and display key pressed. [8]

Explain the capture mode of CCP module with neat diagram for
PIC18Fxx microcontroller. Also writethe algorithm for thesame.  [§]

OR

Draw the neat block diagram of port structure of PIC18Fxx and explain
itindetail. [8]

Draw interfacing diagram of LED to Port B of PIC18Fxx microcontroller.
Also write an Embedded C program to alternately blink led with same
delay. [8]

Draw the neat block diagram of DAS using 8051 microcontrollers and
explainitindetail. [9]

Design environment Monitoring System using PIC18FXXX
microcontroller and explainin detail. [9]

OR

What is need of digital multimeter. Draw and explain the block diagram
of digital multimeter using 8051 microcontroller. [9]

Design and explain water level monitoring and control system using
PIC18Fxx microcontroller and write the algorithm for the same. [9]

THIRY

[6353]-78 2



Total No. of Questions: 8] SEAT No.

PC1761 [Total No. of Pages: 2
[6353]-79

T.E. (ElectronicsEngineering)
INSTRUMENTATIONSYSTEM S
(2019 Pattern) (Semester - 1) (Elective- 1) (304205A)

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

1) Answer Qlor Q.2 Q.30r Q4, Q5o0r 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) @ Explainwith neat sketchestheworking principle of [8]
i)  Doppler type ultrasonic flow meter and
i)  Trangit timeultrasonic flow meter
b) Describewith neat sketch electromagnetic flow meter. [9]
OR

Q2) @ Explain working principle of hydrostatic pressure type of level
measurement technique. [8]

b) Explainwithaneat sketch working principleof rotameter. Can arotameter
be used in ahorizontal pipeline? If not, explain why? [9]

Q3) @ Explainwith neat sketch working principle of thermal accel erometer. State

applications of accelerometers. [8]
b) Explainworking principleof Geiger Muller counter used for detection of
nuclear radiation. [9]

OR

Q4) & Explain the process of charge transfer in CMOS image sensors. [8]

b) Explainwith neat sketch working principleof incremental optical encoder.
What is the use of index pulse in incremental encoder? Explain how an
incremental encoder is used to sense direction of rotation of shaft. [9]

PT.O.



Q3) 8
b)

Q6) a)

b)

Q7) 8

b)

Q3) 8

b)

Explain working principle of PZT actuators. Stateitsapplications. [9]
Explain magneto-transistor and magneto-resistiveelements(MRE). [9]
OR

Write a short note on surface micromachining for MEMS devices. [9]
Explain with neat block diagram the concept of SMART sensor system.[9]

Draw and explain the symbols of following pneumatic valves. [6]
) 5x2vave
i) 4x2vave
i) 3 x2valve
Explain how a solenoid is used as an actuator. [6]
Draw control valve characteristics and explain the terms [6]

1)  Quick Opening
i) Linearand
i)  Equal Percentage

OR

A 5V control signal isto be used to turn ON and OFF a pump operating
or 230VAC. Explain arelay driver circuit which can be used for this
application. [6]

Explain control of singleacting cylinder using an appropriate directiona
control valve. [6]

Explain how actuatorsare classified. Explain any onetype of actuators.[6]

POOD
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[6353]-80

T.E. (ElectronicsEngineering)
MACHINE LEARNING
(2019 Pattern) (Semester - 1) (Elective- 1) (304205)

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

1) Answer Qlor Q.2 Q.30r Q4, Q5o0r Q.6, Q.70r Q.8.

2) Figuresto theright indicate full marks.

3) Neat diagrams must be drawn wherever necessary.

4) Assume suitable data, if necessary.

Q1) & What do you understand by first order logic in artificial intelligence?
Which are the types of quantifiers? Explain each quantifier by giving

suitableexample. [9]
b) What is Hidden Markov Model? List the steps required for simplified
Matrix algorithm. [8]

OR

Q2) & Explaintheworkingof Unification algorithm with suitableexample. [9]
b) Explainthefollowingterms. [8]
1)  Forward Chaining.
i)  Backward Chaining.

Q3) @ What do you understand by Syntactic analysis? What are the challenges
In syntactic analysis? Explain the concept of Augmented grammars. [9]

b) Definetheterm Parsing. Show syntactic parsing using Bottom Up parsing.
Compare Top-Down and Bottom-Up Parsing. [9]

OR

Q4) @ Which parsing approach/procedure is used in Augmented Transition
Networks? How Augmented Transition Networks can be used in Natural

L anguage understanding? [10]
b) Explain Semantic interpretation. How it can be used for probabilistic
language processing? [8]

PT.O.



Q3) 8

b)

Q6) a)

b)

Q7) &

b)

Q8) 8
b)

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. [10]
OR

Explain common active and passive RL techniques and the scenariosin
which they are applicable? [8]

What do you understand by |learning decision tree? Explain the decision
tree learning with the help of an example. [10]

What do you mean by membership function? Explain the features of the

membership function. [9]

With the help of neat block diagram, explain how an induction motor can

be controlled using fuzzy logic controller. [8]
OR

Discuss - any four properties and operations of fuzzy sets. [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]

0]616]0,
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T.E. (Electronics Engineering) (Electronics & Telecommunication)

FUNDAMENTALS OF JAVA PROGRAMMING
(2019 Pattern) (Semester-I) (Elective-I) (304185 C)

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

)
2)
3)
4

0l) a)
b)

c)

Answer Q.1 or Q.2, Q.3 or Q.4, Q.5 or Q.6, 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 abstract class and abstract methods with an example. [5]

An educational institute wishes to maintain a database of its employee.
The database 1s divided into a number of classes whose hierarchical
relationship 1s shown in following diagram. Define all the classes and
method to create the database for 2 different object of each derived
class and initialize it with data. Also, display the initialized data with the

appropriate method. [10]
Staff
code
name

Teacher OfficeStaff
subject / grade
publication
Differentiate between String and String Buffer class. [3]
OR

PTO.



02) a) Write applications of wrapper class with suitable example. [5]

b) Write a Java program to implement the following class diagram with

appropriate methods. [10]
Vehicle
name
wheelCount
LightMotor HeavyMotor
speedLimit loadCapacity
permit
Passenger Goods
seatingCapacity
standingCapacity
c) Listand explain in short any three methods of String class. [3]
03) a) Correct the following code to rectify the compile error generated if any
and justify your answer. Rewrite the corrected code. [8]

public interface NewShape {
void draw( ) ;

b

public interface Circle extends NewShape {
void getRadius( ) ;
int radius =10;

b

public class NewCircle implements Circle {
public void getRadius () {
System.out.println(radius);

b
b

public class ExtendInterface extends NewCircle {
public static void main(String| ] args) {
// TODO Auto-generated method stub
Circle nc = new Circle( ) ;
nc .getRadius( ) ;

f
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b)

04) a)

b)

05) a)
b)

06) a)
b)

07) a)

b)

08) a)
b)

Explain java API packages. [6]
How to hide a class in package ? Explain. [3]
OR
What is a interface? What is the major difference between interface and
class? [S]
Describe the various forms of the interface implementation. (4]
What is a package ? Explain with the help of simple example. [8]
Differentiate between multithreading and Multitasking. [5]
Explain life cycle of an applet. [6]

What is a finally block? Where and how is it used? Give a suitable example.

[71

OR
Explain the life cycle of a thread. [5]
Explain syntax of try throw and catch block with a suitable example.[5]

Write a program to develop an applet which will accept two values as
input from the user and then displays the addition on the screen. [8]

What is AWT? What are the differences between AWT and swing? [6]

List out and explain any four commonly used methods of Component
class. (4]

Write a program to read from one file and write a sentence in a other file.

[7]

OR
Write a Java program using Swing to create text field. [7]
Explain the hierarchy of AWT. [S]
Write a code in Java to open a file. [5]

otooloedesde
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[6353]-82
T.E. (ElectronicsEngineering)
DATACOMMUNICATION
(2019 Pattern) (Semester - 1) (Elective- 1) (304205D)

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

1
2)
3)
4)
5

Q1) a)

b)

Q2) a)
b)

Answer Q.1 or Q.2, Q.3 0or 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 calculator is allowed.

Assume suitable data, if necessary.

The generator matrix of (6,3) block code is given below, Find all code
words of this code. Also find the corrected code words for following
received words. [9]

) [110101]
i) [010111]

1 00 :0 11
G=|0 1 0 : 1 0 1
0 01 :1 10

A rate 1/3 convolution encoder has generating vectors as gl= (100),
g2 =(111), g3 =(101) [9]
i)  Sketch the encoder configuration.
i)  Draw the code tree, state diagram and trellis diagram.

OR

What is ARQ? Explain Go back N and selective repeat ARQ protocols.[6]

The parity check bits of a (7,4) block code are generated by[6]
C5 = dl+d2+d3

C6 = dl+d2+d3

C7 = d2+d3+d4

-Where dl, d2, d3 and d4 are the message digits.

-Find the generator matrix and parity check matrix for this code.
-Find the minimum weight of this code.

-Find error detecting capability of this code.

Explain Viterbi Algorithm in Convolutional codes. [6]
PT.O.



Q3) a)

b)

Q4) a)

b)

Q5) a)

b)

Q6) a)

b)

Q7) a)
b)

Q8) a)
b)

Huffman Codes are not unique codes. Justify the statement. Apply
Huffman coding to following message ensemble and calculate coding
efficiency. [8]

[X] = [x], x2, x3, x4, X5, x6]
P(X)=1[0.4,0.19,0.16,0.15,0.08,0.02]

Define Self information, Entropy, Mutual Information and Channel
Capacity. [8]

OR

Apply Shannon Fano coding to following message ensemble and calculate
coding efficiency. [8]

[X]=[x1,x2,x3,x4,x5,x6,X7]
P(X)=10.45,0.2,0. 15,0.08,0.05,0.04,0.03]

Write a note on Bandwidth SNR trade-off and use of orthogonal signal
to achieve Shannon’s limit. [8]

Explain BPSK generation and detection with block diagram and

waveforms. [6]
Compare M-Ary PSK and M-Ary QAM, also draw Signal Space diagram
of both. [6]
Explain Offset QPSK in detail. [6]
OR
Compare all digital modulation schemes (Binary and M ary). [9]
Draw a spectrum of BFSK also explain generation and detection along
with waveforms. [9]
Explain DSSS transmitter and Receiver. [8]
Compare FDMA, TDMA and CDMA. [8]
OR
Compare DSSS and FHSS in all respect. [8]
Explain ALOHA and Slotted ALOHA in detail. [8]
POO®
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[6353]-83
T.E. (Electronics Engineering)
COMPUTER NETWORKS

(2019 Pattern) (Semester - I) (Elective - I) (304205 E)

Time : 2Y2 Hours] [Max. Marks : 70
Instructions to the candidates:

1) Neat diagrams must be drawn wherever necessary.

2) Assume suitable data, if necessary.

3) Figures to the right indicate full marks.

Q1) a) Explain Flow & Error control Protocols. [9]
b) Explain Ethernet types. [9]

OR
02) a) Explain different types of Connecting devices. [9]
b) What are the issues in data link layer? [9]
03) a) Explain datagram detail format of IPv6 and IPv4. [8]
b) Explain, what is DHCP & its benefits? [9]

OR
04) a) Explain distance vector routing and link state routing. [8]
b) What is Connection oriented & Connectionless Transport? [9]
05)a) Whatis FTP and explain its functions? [9]
b) What are the responsibilities of Application Layer? [8]

OR

PT.O.



Q6) a)

b)

Q7) a)

b)

08) a)

b)

What do you mean by socket & Socket Interface?
Explain the Fundamental HTML Elements.

Explain detail about Domain Name System.

Explain Network Simulation.
Explain Cisco packet tracer.
OR

Explain leased line & DSL.

Explain Basics of Network administration and Simulation.
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[6353]-84
T.E. (Electronics Engineering)
FUNDAMENTALS OF HDL
(2019 Pattern) (Semester-1I) (304212)

Time : 2 2Hours] [Max. Marks : 70

Instructions to the candidates:

D
2)
3)

Ql) 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 Q.6, Q.7 or Q.8.
Neat Diagram must be drawn wherever necessary
Figures to the right indicate full marks.

With neat schematic explain the architectural building block of FPGA.[9]
Explain the following terms related to CPLD [9]

1)  Functional Blocks/PAL Blocks

i) I/O Blocks

OR
Explain the salient features of Xilinx XC 9500 family. [9]
Differentiate between 10 blocks of XC 9500 and XC 4000 9]
Write verilog function syntax with example. [8]

Write HDL code for 4:1 Mux using 2:1 MUX. Use Procedure and Task
[9]

OR
Describe system tasks with examples. [9]
With declaration syntax of procedure. explain its facts. [8]

PTO.



05) a)
b)

06) 2)

b)

Q7) a)
b)

08) a)
b)

Explain structure of verilog module with an example.

9]

What is Verilog HDL? What are the major capabilities of Verilog HDL.[8]

OR

Write a Verilog module to implement a 4-bit adder by instantiating four

1-bit full adder (structural) modules.

Explain in detail verilog logical operators and expressions.
Explain in detail the modelling styles in verilog.

Write verilog HDL for 2:4 decoder using data flow modeling.

OR

Write Verilog code for Half adder in any two modelling styles.

Write Verilog code for 4 bit synchronous counter.

otooleelesle
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[6353]-85

T.E. (ElectronicsEngg.)
EMBEDDED PROCESSORSAND APPLICATIONS
(2019 Pattern) (Semester - 11) (304213)

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

1) Answer Qlor Q2, Q3 or Q4, Q5 or Q6 and Q7 or Q8

2) Figuresto theright indicate full marks.

3) Assume suitable data, if necessary.

Q1) @ Interface LED’s to PO.0 to PO.7 port pins of LPC2148. Write an

embedded C program to blink LED’s. [6]
b) Explain the function of Pin Connect block of LPC2148? Also explain
the function of PINSEL O and PINSEL 1 registers. [6]
c) Listoutthefeaturesof LPC2148 microcontroller. Also explainthefunction
of IOXSET, IOXCLR and IOxDIR registers of LPC2148. [8]

OR

Q2) @ Draw block diagram of timer of LPC2148. Explain thefunctionsof Timer
Counter register and Timer Control register. [6]

b) Interface soil moisture sensor with LPC2148. Write an embedded C
program using analog output A0 of soil moisture sensor. [6]

c) What arethestepsin PLL programming of LPC2148?Also explain need
of VPB divider with suitable diagram and relation between CCLK and
PCLK. [8]

Q3) @ List out the features of UARTO. Draw interfacing diagram and write an
Embedded C program to transmit character ‘ A’ to PC using LPC2148.[ 8]

b) Explain DAC register with its features. Write an Embedded C Program
for generation of squarewaveform using on chip DAC of LPC2148 with
itsinterfacing diagram. [8]

OR
PT.O.



Q4) 8

b)

Q5) 8

b)

Q6) 8
b)

Q7) &

b)

Q8) a)

b)

Explain ADCR (A/D Control Register), ADDR (A/D Data Register),
ADGSR (A/D Global Start Register) and ADGDR (A/D Global Data
Register) of LPC2148. [8]

Draw and explaininterfacing of I2C EEPROM with LPC2148. Also write
an Embedded C program for the same. [8]

Draw and explain the block diagram of Cortex M3 processor along with
itsfeatures. [8]

Compare Cortex A series, Cortex R series and Cortex M series.  [§]
OR
Draw and explainin detail CM SIS structure of cortex series. [8]

Explain need of operating system in devel oping complex applicationsin
Embedded system. Also explain the advantages of ARM Cortex M-3 for

Embedded Application. [8]
Define Embedded System. Draw and explain the block diagram of
Embedded System. [9]
Explain case study of Smart Home Automation using |oT with detailed
diagram. [9]
OR
Define Internet of Things. Draw and explain the architecture of Internet
of Things. [9]
Explain case study of Smart Car parking system using 1oT. [9]
POOD
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[6353]-86
T.E. (Electronics)
INDUSTRIAL MANAGEMENT
(2019 Pattern) (Semester - II) (304214)

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

1)
2)

Q1) a)
b)

02) a)
b)

03) a)
b)

04) 2)
b)

05) a)

b)

06) a)

b)

Answer Q.1 or Q.2, Q.3 or 0.4, Q.5 or Q.6, Q.70r Q.8.
Figures to the right indicate full marks.

Explain Six sigma Quality Management Standards. [8]

Write a short note on Quality Management Assistance Tools: Five S

(59). [9]
OR

Explain quality of design, conformance and performance. [8]

Explain The ISO - Quality Management System Standard. [9]

Explain Changing Concepts and Objectives of Business. [9]

Write a short note on Business ethics. [9]
OR

Explain Technological Development and Social Change. [9]

What is a Social Responsibility of Business? Explain with suitable
examples. [9]

Evaluate the benefits and drawbacks of the cooperative sector in

promoting community development. [8]

Write a short note on Services sector. 9]
OR

Differentiate between a sole proprietorship and a partnership firm in terms

of their features, merits and demerits. [8]

[Nustrate Joint stock companies - their features, relative merits, demerits
& suitability. [9]

PT.O.



Q7) a)
b)

08) a)

b)

[6353]-86

Explain Business plan in details.
What are Government policies and incentives for a Business?
OR

Explain Concept of entrepreneurship, Identification of business
opportunities in details.

[llustrate Preparation of business proposal with suitable example.

ket

9]
9]

9]
9]
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[6353]-87
T.E. (Electronics Engineering)
Elective |l - PLC AND AUTOMATION
(2019 Pattern) (Semester - 11) (304251 A)

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

1)
2)
3)
4)

Q1) g

b)

Q2) &)

b)

Q3) 8

b)

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

List various types of timers used in PLC. Explain any onein detail with
timing diagram. [6]

Devdopthe PLC ladder diagram of contral of trafficlightsinonedirection. [6]

List thevarioustypesof PLC Arithmetic functions. Explain any onewith

suitable example. [6]
OR

Draw PLC ladder diagram for automatic water sprinkler system for a

garden with necessary diagram. [6]

Explain PLC Datacompareinstructionsin detail. [6]

Explain PLC matrix functionsin detail. [6]

Explainin detail about varioustypes of operating environment considered
for PLC. [8]

Explain the procedure of troubleshooting for processor module and input
mal functions. [9]

PT.O.



Q4) 8
b)

QS5) 8
b)

Q6) a)

b)

Q7) &)

b)

Q8) a)

b)

OR
[llustrate the stepsto be followed when commissioning aPL C system.[§]
Explain various testing methods used for PLC. Sketch and explain the

circuit of diode connected to suppress DC inductive loads. [9]

Explainin detail about an on/off control with suitable example. [9]

Explainindetail about Remoteterminal unit (RTU). [8]
OR

Explain about the structure of control systems. List out any three
applications of SCADA system. [9]

Explain Human machine Interfacein detail. List out any three applications
of HMI inindustry. [8]

State the advantages of standard industrial network? Explain the serial

communication interfacein detail. [9]

Explain with suitable diagram about the Fieldbus and its types. Discuss

any two advantages of Fieldbus. [9]
OR

Describethe point to point and multipoint connection. Explain with suitable
diagram about DeviceNet. [9]

Explain types of communication interface and types of networking
channelsin PLC. [9]

o) oo e

[6353]-87 2



Total No. of Questions : 8] SEAT No. :
PC-1770

[Total No. of Pages : 2

[6353]-88
T.E. (E & TC / Electronics)
ADVANCED JAVA PROGRAMMING
(2019 Pattern) (Semester - II) (304195 C) (Elective - II)

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

1) Solve question Q1 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) a) Whatisa 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]
[ !__, Menu and Mewm.:lte:nm G
Menu]
Item 1 E
Item 2
Item 3 s dnia e
_SubMenu b Item 4

OR
Q2) a) Describe the céllection framework in Java with the collection hierarchy.[9]
b) Write a Java program for the following output using Java JTable. [9]

TR T
b MAME |  SALARY
101 Amit 570000
102 Jai 780000
101 Sachin |700000

PTO.



03) a)

b)

04) a)

b)

05) a)

b)

06) a)

b)

Q7) a)

b)

08) a)
b)

Explain the types of statement in JDBC. Compare between prepared

statement & Callable Statement? [8]

What is a JDBC? Explain Types of JDBC Driver. [9]
OR

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]

Develop a RMI application which accepts a string and checks that string

is palindrome or not. 9]

What is RMJ? Explain with neat diagram the RMI Architecture. [9]
OR

Write a short note on: [9]

1)  RMI Remote Object Activation
i) RMI Interfaces and Implementation.
Write a simple RMI application in which the client invokes the method of

the server. [9]
Write a short note on: [8]
1)  Cookies

i) Datagram
What is servlet? Explain Life cycle of a Servlet with neat diagram. 8]
OR

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]

W
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[6353]-89
T.E. (Electronics Engineering)
DIGITAL SIGNAL PROCESSING

(2019 Pattern) (Semester - 11) (304215B) (Elective - I1)

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

1)
2)
3)
4)
5)

Q1) a)

b)

Q2) a)
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.

Assume suitable data, if necessary.

Use of logarithmic tables slide rule, Electronic pocket calculator is allowed.

Analog filter has a transfer function, [8]
10
Hs)=——
) S*+7S+10

Design a digital equivalent to this Impulse invariance method for
T =10.2 sec.

Give the properties and characteristics of Butterworth filter. Give salient

features of Low Pass Butterworth filter. [9]
OR
Explain the characteristics of the FIR filters. [8]
The system transfer function of analog filter is given by, [9]
H(s) S+0.1

T (S+0.1)} +16

Obtain the system transfer function of digital filter using BLT which is

T

resonance at W, = 5

PT.O.



Q3) a)

b)

Q4) a)

b)

Q5) a)

b)

Q6) a)

b)

Draw the direct form-I and II structures for the following systems: [8]
) y(n)=0.5[X(n)+x(n—-1)]
i) y(n)—5y(n—1)="7xn)

Explain the frequency sampling structures. Also explain the lattice
realizations. [9]

OR

The transfer function of the discrete causal system is given as follows,[8]

1+7!
1-0.2z"'-0.157°

H(z) =

Draw cascade and parallel realization.

Realize the following system function in cascade form, [9]

Explain decimation by factor D. Write an expression for decimated signal
at the output. [9]

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, &, = 0.01, 6.,= 0.001. [9]
OR

Explain the interpolation by factor I. Write an expression for interpolated

signal at the output. [9]

Design a two stage decimator for the following specifications. [9]

Decimating factor : D = 100.
Passband : 0 < F < 50.
Transition band : 50 <F <75.
Input sampling rate: 10 kHz.
Ripple: 6, = 0.1, 6,= 0.001.
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Q7) a)
b)

Q8) a)

b)

Explanation of the architecture of TMS 320C54XX dsp processor. [9]

Explanation of the application of DSP processor in speech signal
processing. [9]

OR

Explain the need for special architecture of DSP processor. Enlist the
features of TMS320C54XX dsp processor. [9]

Give the brief comparison between the DSP processors and General
purpose processors. [9]

VVVV
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[6353]-90

T.E. (Electronics)
FIBEROPTIC COMMUNICATION
(2019 Pattern) (Semester - [1) (304215) (Elective - I1)

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

1) SolveQ.lor Q.2,Q.30r Q4,Q5o0r Q.6, Q7 or Q8.

2) Figures to the right indicate full marks.

3) Assume suitable data, if necessary.

Q1) @& Writebrief noteson: [8]

) Dispersioninoptical fibers

ii)  Dispersion shifted fibers

i) Non-zero dispersion shifted fibers

Iv) Dispersionflattened fibers

b) Explain the following sources of attenuation in optical fibersin details

and draw neat diagramsto illustrate them: [10]

)  Materia absorption Loss

i)  Scattering Loss

i)  Fiber bending loss

OR
Q2) @ Inalaboratory setup. 0.1 mW of optical power islaunched at the input of

a10 km optical fiber and 5 uW of power is measured at the fiber end.[ 8]

)  Calculatethesignal attenuation per km.

ii) Caculatetheoveral signal attenuationfor al2 kmoptical link using
the same fiber specifications, with splices at 1 km. interval. The
splice loss inserts 0.5 dB loss per splice.

b) Explainthefollowingtypesof dispersionsinvolvedinoptical fibers:[10]

1)  Intramodal dispersion

i)  Intermodal dispersion

i)  Overal fiber dispersion

Draw dispersion curvesto illustrate the same.

PT.O.



Q3) )

b)

Q4) g

Com

Describe with the aid of suitable diagrams the mechanism giving the
emission of light from a semiconductor LASER. Compare Lasers over
other LED sources. Comment which source would you prefer for

designing along haul high datarate system. [9]

Compare between the photodiodes: p-n. pi-n. APD and phototransistor.

Comment on their usefulness from link design perspective. [8]
OR

Draw & Explainthe V-1 characteristics of. [9]

) LED

i) Laser

ment in which region would you bias the LED and Laser (show on the

graph) so asto avoid distortion during intensity modulation.

b)

Q5) 8

b)

Q6) &)

b)

[6353]-90

Explain the following characteristics of photo- detectors from optical
link design considerations: [8]

)  Responsivity
i)  Quantum efficiency
i) Noiseequivalent power

Iv) Dark current

What is WDM technique? Draw and explain the block diagram of a
WDM system. [9]

Explain the various loss mechanisms that arise on account of joints,
splices, connectors, mismatch of parameters and fiber misalignment in
designing along haul fiber opticlink. [9]

OR

Draw the block diagram of a multichannel system. Compare the role of
EDFA vs the role of Raman amplifiers in relation to the provision of
amplification within optical fiber communication systems. [9]

Explan: [9]
)  Diffractiongratings

i)  Self phase modulation

i)  Optical networks



Q7) 8

b)

Q8) g

b)

[6353]-90

What are the key requirements of point to point link in FOC? Draw a
block diagram of the key componentsin an optical link. [9]

Explain the link design with respect to choice of components and its
characteristics.

A 40 km Fast Ethernet singlemodelink with 0.4 dB/kmloss, at 1310 nmis
used with two connector pairs and 5 splices between a transmitter of - 8
dBm power and receiver with a senditivity of - 34 dBm. Given: One
Connector pair loss=0.75 dB & per spliceloss=0.1 dB. Calculate: [8]

1)  Total link loss considering a safety margin of 3 dB.

ii)  Estimate the maximum fiber distance for thefiber optic link

OR
Write short notes on: [9]
1)  AnalogLinks
i) CNR
i) Miltichannel transmission techniques
Explain with neat block diagram: [8]

)  Link power budget
i)  Risetime budget

Fskeskest
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[6353]-92
T.E. (Electronics& Telecommunication Engineering)
DIGITAL COMMUNICATION
(2019 Pattern) (Semester - 1) (304181)

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

1) Answer Qlor Q.2 Q.30r Q4, Q50r Q.6andQ.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 is QAM? Draw and Explain Block diagram of generation and
reception of the QAM. [8]

b) Calculate bandwidth requirement and minimum separation (Euclidean
distance) of Signal pointsin signal space for

) 16-PSK

i) 16-FSK
i)  16-QAM. Given that input bit rate is 8kbps and bit energy is
1x107J. [9]

OR

Q2) @ WhatisM-ary FSK?Draw and Explain Block diagram of generation and
reception of the M-ary FSK. [8]
b) What is OFDM? Draw and Explain block diagram of generation and
reception of the OFDM. [9]
Q3) @ What is PN sequence? Explain properties of PN sequence. [9]

b) A DS-SSBPSK system has fb=3kbps, NO=10"°w/Hz and is receiving
signals with Pe = 107 in the presence of single tone jammer whose
received power istentimeslarger than origina signal. Calculatethejammin
margin. Assume Q(5.2) = 10™". [9?

OR

PT.O.



Q4) @ Writeashort note on following. [9]

) Slow FHSS
i) Fast FHSS
b) Explain DSSSBPSK system in detail. [9]

Q5) @ Explainbinary symmetric channel in detail and find capacity of channel.
[8]

b) Apply Shannon-Fano code for following message ensemble and find
coding efficiency

X=X X X, Xg X X, X
P=[1/41/8 1/16 1/16 1/16%,1/16 1/8]. [9]
OR

Q6) @ A discrete source transmits messages X, and x, with probability % and Va.
The source connected to the binary symmetrical Channel with
p(y,/x) = 2/3. Calculate all entropiesand mutual information. [8]

b) Apply Huffman coding for the following message ensemble.
X = X X3 %, X5 % X
P=[0.450.150.1 0.1 0.08 0.08 0.04] and find coding efficiency. [9]

Q7) @ For a systematic linear block code, the three parity check digits, are
given by

C,=d@d,®d,
C.=d @d,
C,=d @d,

[9]

I)  Construct Generator Matrix

i)  Construct All Code generated by this matrix

i)  Determineerror correcting capability

IvV) Prepare suitable decoding table

v) Decodethereceived words000110
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b)

Initial contents = 0

Y

For given convolutional encoder draw three graphical representation.[9]
OR
Q8) @ Draw theencoder and syndrome calculator for the generator polynomial

g(x) = 1 +x*+x® and obtain the syndrome for the received codeword
1001011 [9]

b) Explain propertiesof Linear Block code and Cyclic Code with example.

[9]

¥ %k %k
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[6353]-93
T.E. (E & TC Engineering)
ELECTROMAGNETIC FIELD THEORY
(2019 Pattern) (Semester - 1) (304182)

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

1)
2)
3)
4)
5)

Q1) a)

b)

Q2) a)

b)

Q3) a)
b)

Q4) a)

b)

Q5) a)

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.

Use of a Calculator is allowed.

Neat diagrams must be drawn wherever necessary.

Derive electrostatic boundary condition for the boundary between two
perfect dielectric materials. [10]
What is an electric dipole? Derive an expression for potential and electric
field at point P due to an electric dipole. [8]
OR
State the significance of poison's and Laplace's equations. Derive the
expression for the same. [8]
Derive an expression for the capacitance of a parallel plate capacitor.[ 10]

State and Explain Faraday's Law and Lenz's Law. [8]
A circular loop in Z = 0 plane has a radius of 0.2 m and resistance of 10Q2. Find

the current flowing through the conductor due to field B =0.2sin10° ta, [8]
OR

What do you mean by displacement current? Prove that the displacement
current density is given by J =%. [8]
Write Maxwell equation for time varying electromagnetic fields in point
form and integral form. [8]

What do you mean by uniform plane wave? Using Maxwell's equations in
phasor notation derive the expression for Helmholtz's equation in free

space. [10]
P.T.O.



b)

Q6) a)
b)

Q7) a)

b)

Q8) a)

b)

For uniform plane waves explain : [8]
i)  Depth of penetration
1)  Polarization
OR
Explain how reflection of wave takes place by perfect conductor.  [8]

Derive the parameters of propagation constant, phase constant, intrinsic
impedance and velocity for free space medium. [10]

A transmission line has characteristics impedance of 50 Q. Find the

reflection coefficient if line is terminated with [8]
) 50Q

i) 0Q

i) 75+j75Q

iv) 75+j40Q
What is meant by dissipation less line? Derive an expression for input
impedance for dissipation less line. [10]
OR
Explain the primary and secondary constants of Transmission line in detail.
[8]

A lossless 100 Q transmission line is terminated in an impedance 50 +j60 Q.
Find the following using smith chart [10]

) VSWR
i)  Reflection coefficient
i) Impedance of 0.35A from the load.

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

PC-1775 [Total No. of Pages: 2
[6353] - 94
TE (E & TC)
MICROCONTROLLERS
(2019 Pattern) (Semester - 1) (304184)
Time: 2%2Hours] [Max. Marks: 70
I nstructions to the candidates:
1) Attempt Qlor Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8.
2) Neat diagrams must be drawn wherever necessary.
3) Figurestotheright sideindicate full marks.
4) Useof Calculator isallowed.
5) Assume Suitable data, if necessary
Q1) @ Draw and explain the programming model of PIC18F4550 [6]
b) Explainfunctionsof ALU in PIC18F4550 with example. [6]
c) Explainthe concept of Watch dog timer in PIC18F4550. [6]
OR
Q2) @ Statefeaturesof PIC18F4550 [6]
b) Explain power down modes of PIC18F4550 [6]
c) Draw and explain the organization of datamemoly in PIC18F4550 [6]
Q3) @ Draw and explain the Timer O, 8 bit operation in details, compare the
Timer 0,1&2 [9]
b) Writeaprogram for 2.5 KHz and 75 % duty cycle PWM generation with
N=4, use fosc=10MHz [8]
OR
Q4) & Writeprogramto generatedelay of 10 msusing timer 1, with no prescaler.
[9]
b) Explainindetail the Capture mode of operation in CCP module. [8]

P.T.O.



Q3) 8

b)

Q6) &)

b)

Q7) 8
b)

Qg) a)

b)

Draw aninterfacing diagram of L CD with PIC18F4550to display “ SPPU”
onLinel and“University” onLine?2 [9]

Design a PIC Test board with Motion sensors, Gas sensors, keys and
LED and Buzzer connected to port lines of PIC18F4550, verify it with
program. [9]

OR

Draw an interfacing diagram of LEDswith PIC 18F4550 using port C and
write an embedded C program to display Hex counter continuously on it

[9]
Draw and explain port structure with SFRsused in programming  [9]
Draw and explain block diagram of UART Transmitter. [9]

Statefeaturesof EEPROM, draw aninterfacing diagram with PIC18F4550
[8]

OR

State features of RS485, explain with diagram SPI mode of MSSP
structure of PIC18F4550. [9]

State features of RTC, draw an interfacing diagram with PIC18F4550[ 8]

THIRY
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PC1776 [Total No. of Pages: 2
[6353]-95

T.E.(E& TC)
DIGITAL SIGNAL PROCESSING
(2019 Pattern) (Semester - 1) (Elective- 1) (304185(A))

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 indicate full marks.

4) Assume the suitable data, jf necessary.

Q1) & ComputeDFT of x(n) ={1,2,0,1} using direct computation method and

matrix method. [8]
b) State and prove two important properties of DFT. [6]
c) Explainfrequency domain sampling and itsimportancein digital signal
Processing. [4]

OR

Q2) @ Findtheresponse of linear filter with impulse response h(n)={1,2,4} to
Input sequence x(n)={ 1,2} using linear convolution computed through
circular convolution. [8]

b) Compute 5-point DFT for the given sequence x[n] ={1,0,1,0,1}  [6]

c) Comparelinear and circular convolutions. [4]

Q3) @ Designanalog Butterworth filter to have magnitude of 0.9 at 100 Hz and

magnitude of 0.2 at 300 Hz. [8]
b) Findout H(z) usngimpulseinvariance method at 5 Hz sampling frequency

from H(s) asgiven. [6]

2
H(s) =
(s+1(s+2)
c) Explainthewrapping effectindetail. [4]
OR

PT.O.



Q4) 8

b)

Q5) 8

b)

Q6) a)

b)

Q7) 8

b)

Q8) g

b)

Digital filter hasfrequency specifications as passband frequency Wp=0.2r
and stopband frequency Ws=0.3r. What are corresponding specifications
for pass band and stop band frequencies in analog domain if. [10]

)  Impulseinvariancetechniqueisused for designing

i)  Bilinear transformation isused for designing

Assume sampling time as 1 sed

Compare IR filter realization using cascade form and parallel form. [8]

Find the magnitude and phase response function of 7" order low pass
linear phase FIR filter with cutoff frequency | rad/sec using Hanning

window. [9]

List out all windowing techniques? Describeany threewith itsmathematical

formula and characteristics and compare them. [8]
OR

Design FIR filter to meet following specifications using rectangular
window. [9]

Hd(e") =e>",0<|w|< 0.3* pi,0.57 <|w|< 7= 0otherwise

Designalinear phase FIR low passfilter of length 7 with cutoff frequency
of 1 rad/sec using rectangular window. [8]

Draw the diagram of human speech production system and explain the

role of vocal cords, velum and vocal track. [9]

Describe the ECG signal with the help of neat sketch and elaborate the

types of interference. (8]
OR

Explain ZCR and autocorrelation methods for pitch detection of speech

signals. [9]

Explain how Digital signal processing isuseful interference cancellation

in ECG [8]
POO®
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Total No. of Questions : 8]

SEAT No. :

PC 1777 [Total No. of Pages : 2

[6353]-96
T.E. (E & TC)
ELECTRONIC MEASUREMENTS

(2019 Pattern) (Semester - I) (Elective - I) (304185 B)

Time : 2% Hours] [Max. Marks : 70

Instructions to the candidates:

1)
2)
3)
4)

Q1) a)

b)

Q2) a)
b)

03) a)

b)

Answer Q.1 or Q.2, 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.

Draw and explain the Basic block diagram of Random Noise Generator.[S]

Compare Standard Signal generator and Modern Signal generator. [S]

Draw the block diagram and explain the Function generator. [7]
OR

Draw and explain the Basic block diagram of Sine Wave Generator. [5]

Explain the working principle of pulse generator. [S]

Draw and explain the frequency synthesizer direct synthesis. [7]

If the Bandwidth of Oscilloscope is given as direct current to 10 MHz.
What is the fastest rise time a sine wave can have to be accurately
introduced. [6]

Draw and explain the Basic block diagram of Sampling oscilloscope.[6]
Explain the Curve tracer with the help of block diagram. [6]

OR
PT.O.



04) a)

b)

05) a)
b)

Q06) a)
b)

Q7) a)
b)

08) a)
b)

Explain the diode and transistor testing using CRO?

[6]

Explain the operation of vertical amplifier used in CRO, with the help of

a block diagram.

[6]

Why CRO is required for Electronic Practical? What is X-Y mode

operation in CRO.?

Write short notes on Seven Segment display.
Draw and explain the construction and working of X-Y recorder.
Explain the RS232 on DB-9 connector.

OR
Explain Universal Counter with the help of a bolck diagram.
Write a short notes on RS/EIA/TTA/-422.

Draw and explain the block diagram of DAQ card.

What is Network Analyzer and explain its different types.
Write a short notes on OTDR.
Explain microprocessor based instrument.
OR
Describe in detail EMI/EMC test instrument.
Write a notes on Industrial Internet of Things.

What is Automatic Test System explain in brief.
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Total No. of Questions : 8] SEAT No. :
PC 1778 [Total No. of Pages : 2
[6353]-97
T.E. (E & TC)
COMPUTERNETWORKS

(2019 Pattern) (Semester - I) (Elective - I) (304185 D)

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

1) Answer Q.1 or Q.2, 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.

Q1) a) Explain different network layer design issues. [4]

b) Give classification of switching? Explain packet switching in detail. [6]

c) Explain network layer protocols with suitable diagram. [6]
OR
02) a) Compare connection oriented and connectionless services. [4]
b) Explain the concept of classful and classless addressing. [6]
c) Draw and explain IPV4 frame format. [6]

03) a) What are different methods are used for transfer the packets? Explain
broadcast routing with advantages and disadvantages. [6]

b) Explain Internet Group Message Protocol (IGMP) with suitable
architecture diagram. [6]

c) Explainin detail path vector with suitable diagram. [6]

OR
PT.O.



04) a)

b)

05) a)

b)

Q06) a)
b)

Q7) a)
b)

08) a)
b)

Explain OSPF with suitable diagram and special areas. [6]

Explain BGP with four different messages. [6]

Compare link state routing algorithm and distance vector algorithm. [6]

List the features of transport layer services provided to upper layer.

Explain one in detail. (4]
What are transport service primitives? Explain in brief. [6]
Explain in detail TCP with header format. [8]
OR
List and explain services provide by SCTP. [4]
What is congestion control? List the typical QoS parameters in the
transport layer and explain each one. [6]
Explain user datagram protocol. [8]
Explain feature of HTTP. (4]

Explain TELNET in detail with respect to server and client
communication. [6]

What are the different commands used in FTP? Explain File transfer

Protocol in detail. [8]
OR

Write short on SMTP. (4]

Explain post office protocol with neat diagram. [6]

Explain with neat diagram working of Bootstrap protocol (BOOTP).[8]
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Total No. of Questions: 8] SEAT No. -

PC1779 [6353]-98 [Total No. of Pages:2

TE.(E&TC)
CELLULARNETWORKS
(2019 Pattern) (Semester- 11) (304192)

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

1
2)
3
4)

Ql) 8
b)

Q2) g
b)

Q3) 8

b)

Q4) 8
b)

Answer questions- 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.

Figuresto the right indicate full marks.

Assuem Suitable data, if necessary.

[lustrate cell splitting in Cellular system. What isamicrocell? [6]
What are the reasons for choosing Hexagonal cells? [9]
Define Frequency reuse and also illustrates the frequency reuse factor
derivation. [6]
OR
Explainindetail with diagram Cellular Network Architecture. [8]
List types of handoffs. With neat diagram, describe the significance of
handover in cellular systemswith algorithm. [9]

Derive an expression to measure required transmitted power at station
with link budget expression. [6]

Over a 20 min observation interval, 40 subscribers initiate calls. Tota
duration of calls is 4800 sec. Calculate load offered to N/W by

subscribers and average subscribers traffic. [6]

Derivethefirst Erlang Distribution for Lost Call system. [6]
OR

How link budget analysisiscarried out? Explainin detail. [6]

Define blocking probability. With neat diagram and assumptionsexplain

tele-traffic system model. [6]

Explain Grade of Service and offered traffic with the hel p of equation.[6]

PT.O.



Q5) 8
b)

Q6) a)

b)

Q7) 8
b)

Q8) a
b)

With the help of Block diagram Illustrate LTE architecture. [6]
Differentiate between adhoc network and infrastructure based wireless
network. [6]
Explain 5G with itsarchitecture. [6]
OR
With neat diagram, explainin detail Evolved Packet Core architecture of
LTE. [6]
Compare 3G, 4G and 5G mobile technology. [6]
Compare different WiFi protocols. [6]
Illustrate Weighted Round Robin Scheduling. [6]
Write short note on power control in wireless communication. [6]
[lustrate the use of Network coding for Content Distribution inaMulti-
Hop Network. [9]
OR

What is Network Coding (NC)? Explain with example. [9]
[llustrate the use of power control in different functionalitiesin cellular
network. [6]
With reference to Scheduler Design, explain following components in
brief: [6]
) Classfier

i)  Channedl Quality

i)  Scheduler

[6353]-98 2



Total No. of Questions : 8] SEAT No. :
PC 1780 [Total No. of Pages : 3
[6353]-99
T.E. (E & T.C. Engg.)
PROJECT MANAGEMENT

(2019 Pattern) (Semester - IT) (304193)

Time : 2% Hours] [Max. Marks : 70

Instructions to the candidates:

1)
2)
3)
4)

Q1) a)

b)

Q2) a)

b)

03) a)

b)

Answer Q.1 or Q.2, 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.

Discuss the advantages and disadvantages of super imposing one
organizational form over another. [9]

Discuss the different types of organizations and their characteristics.[9]
OR

Discuss the characteristics of different types of projects and their
characteristics. [9]

Explain in detail the structure of an organization and its team members.
What are the responsibilities of Project team members? [9]

Explain in detail the PERT technique for Network Scheduling. [9]

What are charts? What are the different types of charts used in Project
Planning? Discuss in detail. [9]

OR

PT.O.



04) a)

b)

05) a)
b)

06) a)
b)

A project schedule has the following characteristics. [12]

Activity Time (Days)
1-2 4
1-3 1
2-4 1
3-4 1
3-5 6
49 5
5-6 4
5-7 8
6-8 1
7-8 2
8-10 5
9-10 7

1)  Construct the Network Diagram.
i) Compute the earliest - latest time (both start & finish)

i) Determine the critical path and total Project duration.

What are the different Steps involved in Network Scheduling by using

PERT? Explain in detail. [6]

What do you understand by Risk Analysis in detail. [9]

Discuss the steps involved in Project Financial analysis. [9]
OR

What are the different types of Risk? Explain with suitable examples.[9]

Explain in detail, how the Financial Break- even analysis done? [9]
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Q7) a)
b)

08) a)
b)

Explain in detail the product development process and an organization.[6]

What is on Entrepreneurship? what are the characteristics required for
successful entrepreneurship? Explain with suitable example. [6]

Explain in detail the legal issues related to product development and

Entrepreneurship, with Suitable examples. [4]
OR

Write a Short Note on Patent, Copy right, trademark. [6]

Explain in detail how the product development relies on the customer

needs? [6]

What are the characteristics of successful Entrepreneur. [4]
EEEN
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Total No. of Questions: 8] SEAT No.:

PC-1781 [Total No. of Pages: 3
[6353] - 100
T.E. (E& TC Engineering
Power Devices & Circuits
(2019 Pattern) (Semedter - 11) (304194)
Time: 2%2Hours] [Max. Marks: 70

| nstructions to the candidates:

Ql) 8

b)

Q2) g
b)

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

2) Neat diagrams and waveforms must be drawn wherever necessary.
3) Figurestotheright sideindicate full marks.

4)  Useof nonprogrammable calculator is allowed.

5) Assume Suitable data if necessary.

Explain working of single phase half bridge inverter (using MOSFET /
IGBT) for R-L load with input & output waveforms. [7]

Single phase full bridge inverter is operated from 50V dc supply, it hasa
resistiveload of R=5 Q. Find: [6]

1) rms o/p voltages at third & fifth harmonic (Vo, & Vo,)

i)  Digtortion factor (DF) of 3 harmonic component

i) Total harmonic distortion (THD)

Distinguish between freewheeling diode with feedback diode [4]
OR

What ismean by harmonicsininverters? Explain effects of harmonics.[5]

Draw athree phaseinverter for balanced star R load? Explainitsoperation
of 180° mode with gate signals & output waveforms. [12]

P.T.O.



Q3) 8

b)

Q4) g

b)

Q3) 8

b)

Q6) a)

b)

Explain working of step down chopper for R load and derive an expression
for its average o/p voltage? [6]

Explain with block schematic working of SMPS. [6]

A step down chopper is operated from dc supply voltage of 230V. It has
resistive load with R=10Q If duty cycleis40%, calculate: [6]

1)  Average & rmso/p volages i) Averoge& rmso/p currents
i)  Chopper efficiency

OR

A step up chopper is operated from 220V dc supply and it provides
550V output. If chopping frequency is 1KHz, calculate ON & Off times
of chopper. [4]

What are various types of choppers? Explain operation of two quadrant
chopper with circuit diagram [8]

Draw circuit diagram of step up chopper and distinguish between step
up & step down choppers [6]

What are different over voltage protection techniquesin power electronics?
Explainany onein detail. [7]

Why isolationisrequired in power electronic circuits? Explain with neat
diagram working of isolation transformer. [6]

For athyristor, Maximum junction temperature is 150°C. The thermal
resistancesare @ = 0.16°C/W, g = 0.08°C/W. for heat sink temperature
of 60°C, calculatetotal average power lossin thryistor - sink combination.
If heat sink temperatureisreduced to 60°C, find new total average power
lossin thryistor - sink combination. [4]

OR

What is resonant converter? What areits various types? Explain any one
resonant converter with circuit & waveforms. [8]

What isEMI?Explain various sources& minimizing techniquesof EMI.[5]

Explain therole of heat sink in power e ectronic circuitswith itsthermal
equivaent circuit [4]
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Q7) 8

b)

Q8) a)

b)

Explainwith circuit diagram single phase full wave AC voltage controller
for R-load. Also draw following waveforms? [7]

1) | nput voltage

i)  Gatesignalsfor power devices
i) Output voltage

Iv)  Output current

What is UPS? Explain operation of Off-line UPSwith block schematic.[6]

Explainwith suitable circuit diagram working of aLED driver [9]
OR
Explain various performance parameters of batteries used in battery
operated power systems. [6]
Explain with diagram architecture of EV sbattery charger [6]
Explain working of electronic ballast with block schematic. [6]
TRTHET
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Total No. of Questions : 8] SEAT No. :

PC-1782 [Total No. of Pages :2

[6353]-101
T.E.(E& TC)
DIGITAL IMAGE PROCESSING

(2019 Pattern) (Semester - 1) (Elective - 11) (304195 (A))

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

1)
2)
3)
4)
5)
6)
Ql) g
b)

c)

Q2) &)

b)

Q3) 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.

Your answers will be valued as a whole.

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

Assume suitable data, if necessary.

What is edge detection? Compare the performance of first order & second

order derivativew.r.t. image. [6]

Explain the Laplacian edge detector. Explain Why the LoG mask is

preferred over the Laplacian edge detector. [6]

What is Image thresholding? Explain Local, global, and adaptive

thresholding. [6]
OR

Explain Image segmentation using. [6]

1)  Regiongrowing.

i)  Region Splitting.

With the help of suitable masks, explain thefollowing. [6]
1)  Point detection.

i)  Linedetection.

Explain thefollowing edge-detecting operatorsin detail. [6]
1)  Prewitt operator

i) Sobel operator

What isthe need of image compression? Explain an image compression
model. [6]
What is data redundancy? Explain the redundancies used in image
compression. [9]
Explaintheneedfor fidelity criteriainimage compression. Write any two
fidelity measures. [6]

PT.O.



Q4) g

b)

Q3) 8
b)

Q6) a)

b)

Q7) 8

b)

Q3) &)
b)

OR
What is lossy compression technique? Explain the DCT-based

compression technique. [6]
Explain the concept of motion estimation with the help of any one
algorithmin detail. [6]
Draw and explain JPEG base line encoder. Comment on block size used
in JPEG [9]
Explain image restoration process with help of block diagram. [6]
Explain any three noise modelsin short. [6]
Explain how the Weiner filter isused inimage restoration. [6]
OR
Explain any three Geometric transformsin image restoration. [6]

Explain estimating the degradation function for imagerestoration.  [6]
Comparein detail between image enhancement and image restoration.[6]
What isapatterninimages? Explain the different pattern classesin object

recognition. [6]
What are the methods of object recognition? Explain the recognition
based on decision-theoretic methods. [6]
Explain any one application of image processing as object recognition
indetail. [9]
OR

Explain any one algorithm of content-based imageretrival. [6]
Write ashort note on the following structural methods. [6]

I)  Matching shape numbers ii)  String matching.
Explainindetail deep learning using CNN. [9]

Fskeskest
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PC-1783 [Total No. of Pages :2

[6353]-102
T.E.(E& TC)
SENSORSINAUTOMATION

(2019 Pattern) (Semester - I1) (Elective - 11) (304195)

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

1)
2)
3)
4)

Ql) g

b)

Q2) g

b)

Q3) @)

b)

Q4) 8
b)

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

Assume suitable data, if necessary.

Classfy pressure sensors and write features of solid state pressure sensor. [6]

With Neat diagram explain Venturi type flow measurement technique.[ 6]

State different selection criteria used for selection of sensors. [5]
OR

Explain how differential pressure transducer works(w.r.t. Bernoulli’s

theorem). [6]

Explain working of Diaphragm type pneumatic sensor for Pressure

measurement. [6]

Explain use of Load cell for pressure measurement. [9]

Explainworking principal of strain gauge, Enlist different typesof strain

gauge sensing elements. [6]

Explainworking of Hall effect proximity sensors. [6]

How optical encoders plays role in displacement measurement? [6]
OR

With neat diagram explain working of Eddy current proximity sensor. [6]

With neat diagram explain working of Magnetometer. [6]

What is difference between Gyroscope and Accelerometer? [6]

PT.O.



Q3) 8
b)

Q6) &)
b)

Q7) 8

b)

Qg) &)

b)

Explain working of Resonent mirror biosensor for optical imaging. [6]

With neat diagram explain working of Photo diode. [6]

Write features and applications of anon-contact type temperature sensor

(MLX90614). [9]
OR

Explain theworking ‘of Light addressable Potentio-Metric sensor.  [6]
Explain how Electrochemical surface plasma resonance can be used in

environmental and biomedical studies. [6]
Write short note on MEM S sensor. [5]
Explain Data Acquisition System w.r.t. block diagram, working and
applications. [8]
Explaintheapplication of 10T in Automobile Engine Management System
w.r.t. its block diagram. [8]
State various applications of 10T. [2]
OR

Explain the 10T based Agriculture/Greenhouse systems w.r.t its block

diagram, working, advantages and applications. [8]
What is 10T? Explain the 0T based Healthcare Systems w.r.t its block
diagram. [8]
State different applications of DataAcquisition System. [2]

Fskeskest

[6353]-102 2



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

PC-1784 [Total No. of Pages :2

[6353]-103
TE.(E& TC)
Embedded Processor s (Elective- 1)
(2019 Pattern) (Semester - 11) (304195 D)

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

1)
2)
3)
4)

Ql) g

b)

Q2) g
b)

Q3) )

b)

Q4) &)
b)

Solve Q.1 or Q.2, Q.3 or Q.4, Q5 or Q.6, Q7 or Q8.
Neat diagram must be drawn wherever necessary.
Figures to the right indicate full marks.

Assume suitable data, if necessary.

Interface of LPC 2148 with PC using UART. Draw interfacing diagram

and explainit. [9]

What isinterfacing? What are the advantages of using LPC2 148 instead

of other processors in embedded system? [9]
OR

Write down the characteristic features of UART of LPC2148. [9]

Write an embedded C program to transmit character ‘A’ to PC. [8]

List the features of LPC2148. [5]
What arethefeatures and advantagesof ARM CORTEX M 3inembedded
system. [8]
Compare CORTEX A, CORTEX M. CORTEX R processors. [9]
Write a note on ARM processor devel opment. [9]
OR
Write down the specifications of ARM CORTEX M4. [5]
Draw detailed architecture of ARM CORTEX MA4. [8]
Compare between ARM Cortex-M3 and ARM Cortex-M4. [9]

PT.O.



Q3) 8

b)

Q6) a)
b)

Q7) 8

b)

Q8) &)

b)

Explain programmer model of ARM CORTEX M4 with neat |abelled
diagram. [9]

Explain an agorithm to send “ SPPU” serially via STM 32F4xx controller
to Desktop PC on HyperTerminal. Assume (UART, 9600 Baud Rate) [8]

OR
Write anote on different types of timersand counters of STM32F4xx.[9]

Draw an interfacing diagram and flowchart to interface Seven segments
LED with STM 32F4xx microcontroller. [8]

Draw an interfacing diagram of STM32F4xx Interfacing with

accelerometer MPU 6050. [8]

Enlist the features of’ CAN Bus. [4]

Draw an interfacing diagram to interface DC motor with STM 32F4xx

controller. [9]
OR

Write detailed note on PWM. Explain howPWM isused to control speed

and direction of DC Motor. [9]

Explain the steps of transmitting and receiving datausing CAN Bus. [8]

o) oo e
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[6353]-104

TE.(E& TC)
NETWORK SECURITY
(2019 Pattern) (Elective - 11) (Semester - 1) (304195 E)

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

1) Qlor Q2 Q3or Q4, Q5 Or Q6, Q7 Or Q8.

2) Neat diagram must be drawn wherever necessary.

3) Figures to the right indicate full marks.

4) Assume suitable data, if necessary.

Q1) @ Explaintheconcept of Diffie-Hellman key exchangealgorithm with details

of steps. [6]

b) Elaborate the stepsin various rounds of AES. [6]

c) Discusslinear and differentia cryptanalysis methodsin detail. [6]

OR

Q2) @ State advantages and disadvantages of symmetric and asymmetric key
cryptography. [6]

b) Which basic steps are performed in one round of operation in DES?
Explainindetail. [6]

c) Explain RSA Algorithm using any example. [6]

Q3) @ Writeshort note on: Knapsack Algorithm. [9]

b) Elaborate the working of Hash Based Message Authentication Codes
(HMAC). [6]

c) Compare MD5 with SHA. Why is SHA more secure than MD5. [6]
P.T.O.



Q4) g

b)

Q3) 8
b)

Q6) 8
b)

Q7) 8
b)

Q8) g
b)

OR

What are biometric A uthentication techniques? Explainitsimporatncein

today’s digital word. [6]
How Authentication Application kerberos works? Discuss. [9]
Write short note on: Digital signature. [6]
Discuss the concept of key ringsin PGP, [6]

Write a short note on SIMIME. Which cryptographic algorithms are
usedinit? [6]

DescribeAuthenti cation header format Also explainitsmodesof operation. [6]
OR

What are the advantages & applications of |P security. [6]

What do you mean by Security Association? What arethefields of SAD7 6]

Write short note on Encapsul ating security payload. [6]

Explain the SSL hand shake protocol. [9]

List and explain any two password management practices. [6]

Which arethe key participantsin SET? [6]
OR

Elaboratedifferent typesof firewalls. What arelimitationsof firewalls.[6]

What is need of SSL? Explain all phases of SSL hand shake protocol in
detail. [6]

Explain anomaly based IDS. [9]
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[6353]-105
T.E. (Electronics& Computer Engineering)
DATABASE MANAGEMENT SYSTEMS
(2019 Pattern) (Semester - 1) (310341)

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

1) Answer Qlor Q.2 Q.30r Q4, Q50r Q.6andQ.7or Q.8.

2) Figuresto theright indicate full marks.

3) Assume suitable data, if necessary.

Ql) @ ExplanSQL ORDERBY and WHERE clausewith suitable example.[6]
b) Consider thefollowing schema [6]
employees (emp_id, emp_name, city salary, age)
Write SQL queriesfor following requirements-
)  Retrieveall recordsfrom the employeestable.
i) Retrieve emp_id, emp_name from the employeestable.

i) Retrieve the emp_id and emp_name of employees whose salary is
greater than 2,00,000

Iv) Deleteall recordsfrom employeestablewhere salary isgreater than
or equal to 2,00,000

c) Explainthefollowing SQL statementsby giving suitableexample.  [8]
) CREATE
i) ALTER
i) SELECT
iv) INSERT
OR
Q2) @ Differentiate between DELETE and TRUNCATE command in SQL.[6]

b) What ismeant by constraintsin SQL ? Explain Primary Key and Unique
constraintsin SQL with example. [6]

c) Explainfollowing SQL Joinswith suitable example. [8]
i) CROSS JOIN
i)  NATURAL JOIN
i)  INNER JOIN
iv) LEFT OUTER JOIN

PT.O.



Q3) 8
b)

Q4) &

b)

Q35) 8

b)

Q6) a)
b)

What istransaction? Explain ACID properties of atransactionin SQL.[8]

Explain the need of concurrency control in DBMS. Explain time stamp

based concurrency control. [8]
OR

Explain concept of schedule in DBMS transaction in detail. With the
help of transaction states diagram explain the different transation statein

DBMSduring itsexecution. [8]
Check whether the given non-serial schedule is conflict serializable or
not. If serializable, find conflict equivalent schedule. [8]
T1 T2 T3
R(X)
R(Y)
R(X)
R(Y)
R(Z)
W(Y)
W(2)
R(Z)
W(X)
W(2)

Explain datareplication and datafragmentation in distributed data storage.
[8]

What are commit protocols in distributed DBMS? Explain two phase

commit protocol in detail with necessary illustration. [8]
OR
Draw and explain four types of parallel database architectures. [8]

Explain distributed database management system with the help of diagram.
with the help of diagram explain homogeneous and heterogeneous
distributed databases. [8]
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Q7) & Explainin short following types of NoSQL Databases. [9]
) Key-vauePair Based
i)  Column-oriented
i)  Document-oriented

b) Explainthesyntax and usage of CRUD operations (Create, Read, Update,
Delete) in Mongo DB with suitable examples. [9]

OR
Q8) @& What is MongoDB replication? Write advantages and disadvantage of
MongoDB replication. Differentiate between replication and shardingin
Mongo DB. [9]

b) Whatisaggregationin MongoDB?Explain MongoDB aggregation pipeline
syntax in detail. Explain aggregationin MongoDB with suitable example.
[9]
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[6353]-106
T.E. (Electronicsand Computer Engineering)
ADVANCED JAVA PROGRAMMING

(2019 Pattern) (Semester - 1) (310342)
Time: 2%2Hoursg| [Max. Marks: 70

I nstructions to the candidates:
1) Answer Qlor Q2, Q3 or Q4, Q5 or Q6, and Q7 or Q8.

2) Figuresto theright side indicate full marks.

3) Assume suitable data, if necessary.

Q1) @ Explain the difference between an applet and a standalone application.

Describe the purpose of the init() method in an appl et. [6]
b) Explainindetail about the completelife cycle of an applet. [6]
c) WriteaJavaApplet program to handle mouse events implementing the
Mouse Listener interface. [9]
OR

Q2) @ Explainindetail about different attributesof HTML APPLET tag.  [6]
b) Explainthefollowing Swing componentsin detail: [6]

) JLabd

i)  Scroll Panes

c) Compose a Java program to create a ssimple ‘Hello World” applet and
also write output. [9]

Q3) @ DefineaneventinJavaandillustratethe Event Delegation Model in Java.[6]

b) Explain Adapter classes and inner classesin detail. [6]
c) Compose a Java program to handle keyboard events implementing the
KeyListener interface. [9]

OR

PT.O.



Q4) &)

b)

Q5) 8
b)

Q6) a)
b)

Q7) &
b)

Q8) a
b)

Describethefollowing: [6]
1)  Event Sources and

i) EventListeners

Explain any four types of containersin JavaAWT. [6]

Compose a program to create a Panel in Frame Window indicating the
size of panel and frame. [9]

Explain any two layout management classes with examplesof each. [6]
Explain list and set interface used in Collection framework with suitable

example? [6]

Compose a java program to create a IMenu and add it to a IMenuBar

insidea JFrame? [6]
OR

Compare JavaAWT and Java Swing. [6]

Describethefollowing: [6]

1)  Mode-View-Controller terminology
i)  IMenubar.

Write ajava program using swings components to create alogin page. On
clicking the JButton adial og box should appear saying login successful.[6]

Explain theany threetypesof JDBC driverswith the suitable diagram.[ 6]

Explain the process of database connection in JDBC. [6]

Compose a Java program to insert data and retrieve in MySQL database

using JDBC? [6]
OR

Explainin detail about prepared statement & callable statement? [6]

Define JDBC. Using JDBC, explain in detail about the steps to connect
to the database in java. [6]

Explainin detail about ResultSet Interface. [6]

DR I
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[6353]-107

T.E. (Electronics & Computer Engineering)
DATACOMMUNICATION
(2019 Pattern) (Semester - 1) (310343)

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

1) Answer Qlor Q2 Q.30r Q4,Q50r Q.6, Q.70r Q.8.

2) Neat diagram must be drawn wherever necessary.

3) Figures to the right indicate full marks.

4) Assume suitable data, if necessary.

Q1) & Explainwhy isamplitude shift keying susceptibleto noise? [9]
b) Explain QPSK Transmitter in detail with the help of block diagram. [6]
c) Explain FSK Receiver with waveform. [6]

OR
Q2) @ Compare between ASK and FSK. [5]
b) Explain M-ary PSK Receiver with appropriate diagram. [6]

c) Explain QPSK Receiver indetall withthe help of block diagram.  [6]

Q3) @ Compare between CDMA and TDMA. [9]
b) Explain FDMA technology in details. [6]

c) What are the Advantages and disadvantages of Spread Spectrum? [6]

OR

Q4) @ WhatisPN Sequencein CDMA? Explain. [9]
b) Explain TDMA technology in details. Also state its advantages and
disadvantages. [6]

c) WhatisFrequency Hopping? Expiainin details. [6]

PT.O.



Q3) 8

b)

Q6) a)
b)

Q7) 8

b)

Q8) a
b)

Prove the following statement, If receiver know the message being
transmitted, the amount of information carried is“Zero”. [5]

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 state its advantages. [9]

Define mutual information. Also stateits properties. [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]
)  Codeefficiency

i)  Hamming distance

i) Minimum distance

What ismeant by error detection? Explain parity checking error detection

method. [7]
OR

Explain how to obtain the parity bitsin linear block code. [9]

What is meant by error detection? Explain check sum error detection

method. [6]

Define linear block code. Why it is called linear code. Explain code

word structure of linear block code. [7]
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[6353] - 108
T.E. (Electronics and Computer Engineering)
MICROCONTROLLER AND APPLICATIONS
(2019 Pattern) (Semester - 1) (310344)

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

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

2) Figurestotheright sideindicate fill marks.

3) Assume suitable data, if necessary.

Q1) @ Interfacerelay with 8051 microcontroller. Write an embedded C program
for the same. [6]

b) Draw interfacing of DACto 8051 microcontroller and write an embedded
C program to generate sine wave form. [6]

c) Write an embedded C program for interfacing of stepper motor to 8051
microcontroller along withitsinterfacing diagram. Also draw itsflowchart.

[8]

OR
Q2) @ Interfacebuzzer with 8051 microcontroller. Writean embedded C program
to turn buzzer ON and OFF. [6]
b) Draw interfacing diagram of opto - isolator with 8051 microcontroller.
Also write an embedded C program for same. [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) @ Draw and explain architecture of M SP430 Microcontroller. [8]

b) Stateany 4 differencesbetween M SPA30x2x, M SP430x4x, M SP430x5x.
[8]

P.T.O.



Q4) &)
b)

Q5) 8

b)

Q6) a)

b)

Q7) 8

b)

Q8) 8
b)

OR

Explainin detail register set used in M SP430 microcontroller. [8]
Explainin detail low power modesin M SP430 microcontroller. [8]

Draw interfacing diagram of IR sensor with M SP43 microcontroller. Also

write an Embedded C program for the same. [8]

List the features of ADC of M SP430 microcontroller. Draw and explain

the block diagram of ADC 10 of M SP430 microcontroller. [8]
OR

Explain PWM generation of MSP430 microcontroller. Also write an

embedded C program for PWM generation. [8]

Explain different GPIO registers of M SP430 microcontroller. [8]

Design frequency counter using 8051 microcontroller and display the
result on LCD. [6]

Design water level monitoring and control system using 8051
microcontroller and write th e algorithm for the same. [6]

Design soil monitoring system for agriculture using MSP430
microcontroller. [6]

OR
Explainwith neat block diagram DA S using 8051 microcontroller.  [6]
Design environment monitoring system using M SP430 microcontroller.[ 6]

Draw the home automation system using M SP430 microcontroller. Also
write an embedded C program for same. [6]

THINY
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[6353]-109
T.E. (Electronics and Computer Engineering)
DISTRIBUTED SYSTEMS

(2019 Pattern) (Semester - I) (Elective - I) (310345 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 0.6, Q.7 or Q.8.

2) Figures to the right side indicate full marks.

3) Assume Suitable data if necessary.

Q1) a) State the difference between overlay networking and IP routing. [6]

b) Explain the Domain Name System service and BIND implementation of
DNS. [6]

c) Explain the working of Peer to Peer System. What are the features of
Peer to Peer system? Difference between Structured verus unstructured

peer-to-peer systems. [8]

OR
02) a) Whatis Andrew File System? Explain the working of Andrew File system.
[6]
b) Whatis the role of routing overlays in peer to peer system? What are the
tasks performed by routing overlay? [6]

c) Whatis the need of Name service? What is Identifier and object address?
What is Name resolution? What is Global Name Service? [8]

03) a) Explain the terms : Clocks, Clock Skew, Clock Drift, Co-ordinated
Universal Time. [8]

b)  Explain the following. [8]
1)  Activereplication
1) Passive replication
i) Ring based election algorithm
1v) Bully election algorithm.
OR
PT.O.



04) a)

b)

05) a)

b)

Q6) a)

b)

Q7) a)
b)

08) a)

b)

What is transaction? Explain flat transaction and nested transaction with
suitable example. [8]

What is a deadlock in distributed systems? Explain with example. How
deadlock can be recovered? [8]

Explain about various Thread Models in detail. Explain the design Issues
in Threads Package. How to Implement a Thread Package? [8]

Explain the following. [8]
1)  Address space transport mechanisms.
i) Messages Forwarding.
i)  Origin site mechanism.
iv) Link traversal mechanism.
OR

What is Global Scheduling? With the help of neat diagram explain Global
Scheduler Architecture. [8]

What is Load balancing? What is the Goal of Load Balancing Algorithms?
What are the rules of Load Balancing Operation? What is Static Load

Balancing? [8]
Explain design constraints/issues of Google File system. [6]
What is distributed file system? Explain various components of distributed
file system in its services. [6]
Explain challenges associated with distributed file system. [6]
OR
What do you mean by Google file system? How does the Google file
system work? State the features of Google file system. [6]
What is Network File System (NFS) of distributed file system? State the
advantages and disadvantages of Network File System (NFS). [6]
What do you mean by Coda file system? Explain the disconnected
operation in the Coda File System. [6]
EEEN
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[6353]-110

T.E. (Electronics& Computer Engg.)
BLOCKCHAIN TECHNOLOGY
(2019 Pattern) (Semester - 1) (Elective- | ) (310345B)

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

1) Answer Qlor Q.2 Q.30r Q4, Q5o0r 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, jf necessary.

Q1) @ Definehashin cryptography. Explain hash function. [6]
b) Explaincryptography anditsPrimitives. [6]
c) Whatissolidity programminginethereum. Why itispopular in Blockchain
technology. [6]

OR
Q2) @ Explainworking of Message Authetication code. [6]
b) Compare Asymmetric & symmetric cryptography. [6]
c) Describedistributed hash tablein detalil. [6]
Q3) @ Explain proof of work consensus algorithm. [6]
b) Explainthe process of ethereum transaction. [6]
c) Explaintheworking of ethereum virtual machine. [9]

OR
Q4) @ Defineethereumwallet & explainthetypesof ethereum wallet. [6]
b) Explain proof of Burn consensus algorithm. [9]

c) Write the list of tools for ethereum development. Explain the tools in
brief. [6]

PT.O.



Q3) 8
b)

Q6) a)
b)

Q7) 8

b)

Q8) &)
b)

What is Bitcoin? Write the history of Bitcoin. [6]

Draw & explain Bitcoin block structure. [9]

Describe the features of Bitcoin in trade/transactions. [6]
OR

Explainthetypesof Bitcoin Wallets. [6]

Describe Bitcoin Network elementsin detail. [9]

Explain, how Bitcoin client givessecurity in Bitcointransactions.  [6]

Describetheintegration of Blockchain & cloud technology for technology

advancement. [6]
How blockchain with machine learning can improve the performance of
blockchain technol ogy. Explain. [6]
Describe the features of blockchain technology to help in rise of process
Automation. [6]
OR
Explain characteristics of Bitcoin cloud. [6]
Describe Bitcoin address & Bitcoin transactions. [6]
Justify “Bitcoin-support of Data security in |OT. [6]
DOOD®
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[6353]-111
T.E. (Electronics and Computer Engineering)
DIGITAL SIGNAL PROCESSING
(2019 Pattern) (Semester - I) (Elective - I) (310345 C)

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

1)
2)
3)
4)
5)

Q1) a)
b)

Q2) a)
b)

03) a)

b)

04) a)
b)

05) a)

b)

Answer Q.1 or Q.2, Q.3 or Q.4, Q.5 or Q.6, Q.7 or Q.8
Figures to the right side indicate full marks.

Assume Suitable data if necessary.

Use of Calculator is allowed.

Neat diagrams must be drawn wherever necessary.

Explain the design of FIR filters using windows. [8]

What are the advantages of bilinear transformation method over impulse

invariance method for IIR filters. [9]
OR

Explain Properties of FIR filters. [8]

Write a short note on butter worth filter approximation. [9]

Draw the direct form-I and II structures for the following systems. [9]
1)  3y(n)-2y(n-1) + y(n-2) = 4x(n) — 3x(n-1) + 2x(n-2)
i) y(n)=0.5[x(n) + x(n-1)]

Explain direct form structure of for FIR system in detail. [9]
OR

Explain cascade form structure for IIR filter. [9]

Obtain the system function H (z) for h (n) = {4, 2, -2, -3} and draw a

direct form FIR filter structure. [9]

What is the role of anti-aliasing filter and anti-imaging filter in decimator
and interpolator? [9]

What are the different applications of multirate digital signal processing.[9]
OR
PT.O.



06) a)

b)

Q7) a)
b)

08) a)
b)

Explain the various methods of converting a sampling rate by non-integer

factors. [9]
What is principle of interpolation? Derive the expression for interpolated
signal at the output. [9]
Explain any one application of Biomedical 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]

What are the Difference between DSP processor & microprocessor?[9]
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[6353]-112

T.E. (Electronics& Computer Engineering)
SENSORSANDAPPLICATIONS
(2019 Pattern) (Semester - 1) (Elective- 1) (310345D)

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

1) Answer Qlor Q.2 Q.30r Q4, Q5o0r Q.6, Q.70r Q.8.

2) Figuresto theright side indicate full marks.

3) Assume suitable data, jf necessary.

Q1) @ Explain Static, Stagnation and dynamic pressure in static tube. [6]
b)  Withthehelp of neat diagram explain working of Pitot tube flow meter.[ 6]

c) With the help of neat diagram explain working of variable area
meter/Rotameter. State its advantages and disadvantages. [8]

OR

Q2) @ Withthehelp of neat diagram explain working of transit time ultrasonic

flow Meters. [6]
b) With the help of neat diagram explain capacitance level sensor for
conductiveLiquid. [6]

c) Withthehelp of neat diagram explain Radiation type level detection and
Hydrostatic Pressure type Level Sensor. [8]

Q3) @ With the help of neat diagram explain linear absolute optical encoder.
Compare Absolute optical encoder and incremental optical encoder.[8]

b) Explainstructureof CMOSimage sensor cell. Compare CCD and CMOS
Sensor. [8]

OR

Q4) @ Draw construction diagram and explain working of phototransistor.
Compare Photo diode and Photo transistor. [8]

b) Explainlinear androtary resistive displacement transducer and capacitive
displacement transducer. [8]

PT.O.



Q3) 8

b)

Q6) a)

b)

Q7) 8

b)

Q3) &)
b)

With the help of neat construction diagram explain Hall Effect Magnetic

field sensors and PZT sensors and actuators. [8]

With the help of neat block diagram explain Smart sensor. State its

advantages. [8]
OR

With the help of neat construction diagram explain Magneto-Resistive
Elements (MRE) and Magneto transistors. [8]

Explain surface micromachining processwith the help of neat diagram.[8]

What is actuator? Explain structure of actuator. Compare sensors and

actuators. [6]
With the help of neat diagram explain Pressure control valve. [6]
Draw relay driver circuit using transistor and explain design of relay
driver circuit using transistor. [6]
OR

Draw and explain Valve A ctuation Symbol. [6]
With the help of neat diagram explain the operation of solenoid actuators.

[6]
With the help of neat diagram explain double acting cylinder. [6]

0]616]0,
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T.E. (Electronicsand Computer Engineering)

SOFTWARE ENGINEERINGAND PROJECT MANAGEMENT

(2019 Pattern) (Semester- 11) (310352)

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

1
2)
3
4)

Ql) 8

b)

Q2) g

b)

Q3) g
b)

Q4) g
b)

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

Assuem Suitable data if necessary.

What is need of project estimation? What are the steps while estimation

of software. [8]
How do you calculate FP and how it is used in estimation of software
project? [6]
What are basic principles of project scheduling? [4]
OR
CompareLinesof code (LOC) and Function Point (FP) based estimation
of software. [8]
Explain decomposition techniques. [6]
What istask network in project scheduling? [4]
Explain dataflow architecture style with neat diagram. [7]
Explain the design concept: Functional |ndependence. A design should
have high cohesive and low coupling. Justify. [6]
Explain user interface design issues. [4]
OR
What are the software design quality attributesand quality guidelines? 7]
Explain component level design for Web A pps. [6]
What is difference between abstraction and refinement. [4]

PT.O.



Q5) 8
b)

Q6) a)
b)

Q7) 8
b)

Q8) g

b)

Explain RMMM plan with suitable example. [8]
Explain SCM repository in detail. What are the advantages of SCM
repository. [6]
Write a short note on: Change control process. [4]
OR
What arethe layers of SCM process? Explain each in detail. [8]
What isrisk identification? What are the different categories of risks? 6]
Write a short note on: Risk table. [4]
Explain defect lifecyclein detail. [7]
What do you understand by Integration testing? Explain objectives of
Integration testing. [6]
Compare Alphatesting and Beta Testing. [4]
OR

What do you understand by System testing? What arethe different kinds
of system testing that are usually performed on large software? [7]

What is test plan, test scenario and test cases? How to write test cases
for Login Page? [6]

What is GUI testing? Give advantages and drawbacks of GUI testing.[4]
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[6353]-114
T.E. (Electronics and Computer Engineering)
COMPUTERNETWORKSAND SECURITY
(2019 Pattern) (Semester - IT) (310353)

Time : 2Y2 Hours] [Max. Marks : 70
Instructions to the candidates:

1)
2)
3)
4)

01) a)
b)

c)

02) a)

b)

03) a)

b)

04) a)

b)

Answer Q.1 or Q.2, Q.3 or Q.4, Q.5 or 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 Random Access Techniques in detail. [8]
Describe in brief HDLC frame format. [6]
Differentiate between Noisy channel and Noiseless channel. [4]
OR
Explain Services provided by the data link layer. [8]
Explain CSMA/CD Protocol. [6]
Write a note on Backbone networks (4]
What is use of IP address? Explain in brief IPV4 classful addressing
technique. [7]
Write a note on Address Resolution Protocol. [6]
Differentiate between Intra domain and Inter domain Routing. (4]
OR
What is mean by congestion and quality of service in computer networ%(7s].
Explain shortest path algorithm. [6]
Compare TCP and UDP. [4]

PT.O.



05) a)

b)

06) a)

b)

Q7) a)

b)

08) a)

b)

List out the different commands used in SMTP? Explain Simple mail

transfer protocol. [8]
What is HTML? Explain with any application. [6]
Explain working of Ping and Trace route commands. [4]
OR

Explain SNMP with suitable diagram. Explain role of structure
management information in SNMP. [8]
Write a note on. [6]
i)  Email

i) WWW

Explain Telnet with example. [4]

What is public key cryptography? Explain RSA algorithm in detail. [7]

Write a note on Hash function. [6]

Write a note on Network tester. (4]
OR

What is network monitoring. how to perform network monitoring

effectively. [7]

Explain Basics of security requirement. [6]

Explain working of DSL. (4]
EEEN
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[6353] - 115
T.E. (Electronics & Computer Engineering)

EMBEDDED PROCESSORS AND APPLICATIONS

(2019 Pattern) (Semester - 11) (3103%4)

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

Ql) g

b)

Q2) &)

b)

Q3) 8

b)

1) Answer Qlor Q2,Q3or Q4, Q5or Q6 and Q7 or Q8.
2) Figurestotheright sideindicate full marks.
3) Assume suitable data, if necessary.

Draw interfacing diagram and write an embedded C program to transmit
character 'Y’ to PC using LPC2148. [6]

Write the features of ADC of LPC2148. Draw block diagram of ADC
of LPC2148. [6]

Explain DAC register of LPC2148. Write an embedded C Program for
generation of square waveform using on chip DAC of LPC2148 with its
Interfacing diagram. [8]

OR

Draw interfacing of GSM module with LPC 2148. Write algorithm and
draw flowchart for sending the message through GSM module. [6]

Draw the architecture of UARTO of LPC 2148 and explain the function
of each block in detail. [6]

Draw and explaininterfacing of 12C EEPROM with LPC2148. Also write
algorithm and draw flow chart for the same [8]

Write the features of Cortex M3 processor. Draw and explain the block

diagram of Cortex M3 processor. [8]
Draw and explain in detail CM SIS structure of cortex series. [8]

P.T.O.



Q4) &)

b)

Q35) 8

b)

Q6) a)

b)

Q7) 8

b)

Q8) 8

b)

OR

Write features of Cortex R series. Compare Cortex A series, Cortex R
series and Cortex M series. [8]

Compare ARM7 and ARM Cortex -M3 series. Also list out advantages
of ARM Cortex -M3 for embedded application. [8]

Draw and explain the block diagram of ARM Cortex M4 processor. Also
list out the features of same. [8]

Explainwith examplefollowing GPIO registersof STM32F4xx series.[8]
1) GPIOx_MODER i) GPIOx_IDR i) GPIOx_ODR
Iv) GPIOx_BSSR

OR

With the help of diagram explain in detail programmers model of ARM
Cortex M4 processor. [8]

Draw interfacing of seven segment display to STM32F4xx series. Write
aprogram to display 0 to 9 count on seven segment. [8]

Explain Sensorsand A ctuators with suitable examples. Compare Sensors

and Actuators. [9]
Explain case study of Smart Home Automation using |oT with detailed
diagram. [9]
OR
Define Internet of Things. Draw and explain the architecture of Internet
of Things. [9]
Explain case study of Agriculture Automation using 10T with detailed
diagram. [9]
THTET
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[6353]-116
T.E. (Electronics & Computer Engineering)
SOFTWARE MODELINGAND DESIGN

(2019 Pattern) (Semester - 11) (310355 A) (Elective - I1)

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

1)
2)
3)

Ql) g
b)

Q2) &

b)

Q3) 8
b)

Q4) g
b)

Answer Q.1 or Q.2, Q.30or Q.4, Q5 or Q.6, Q7 or Q8.
Figures to the right indicate full marks.
Assume suitable data, if necessary.

What isactivity diagram?Write benefits of activity diagrams. [6]

What are some limitations or challenges associated with using activity
diagrams? [6]

What arethe basic components of asequencediagram?Explainindetals. [8]
OR

Describe the difference between association roles and link names in a
collaboration diagram. [6]

What isagate diagram, and what isits purposein software engineering? [6]

Explainthe key differences between state diagrams, sequence diagrams,

and activity diagramsin software modeling. [8]

Explain Object Oriented Constraints Language. [8]

Explain Method Design Using UML Activity Diagram. [8]
OR

Describe Object Relation Mapping, Table Class Mapping. [8]

Describe Macro-Level Design Process. [8]

PT.O.



Q3) 8
b)

Q6) a)

b)

Q7) &

b)

Q8) g
b)

Explain General Responsibility Assignment Software Patterns. [8]
Explain Types of design patternsin brief. [8]
OR

Describethe Facade pattern and itsusein providing asimplified interface
to a complex system. [8]

Explainthedifference between structura design patternsand other categories
of design patterns, such as creationa and behavioral patterns. [8]

Describe the role of software architecture in shaping the structure,

behavior, and performance of a software system. [9]

Designing Client/Server Software Architecture. [9]
OR

Explain Designing Component-Based SoftwareArchitectures. [9]

Explain Designing Concurrent and Real Time Software Architectures. [9]

o) oo e
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[6353]-117
T.E. (Electronics & Computer Engineering)

ADVANCED DATABASE MANAGEMENT SYSTEM (Elective-11)

(2019 Pattern) (Semester - 1) (310355 B)

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

1)
2)
3)

Ql) g

b)

Q2) g
b)

Q3) @)

b)

Q4) g

b)

Answer Q.1 or Q.2, Q.3 or Q.4, Q5 or Q.6, and Q7 or Q8.
Figures to the right indicate full marks.
Assume suitable data, if necessary.

Explainthefollowing: [10]

1)  NoSQL database Development Tool: MapReduce

i)  Column Oriented Database : Apache Cassandra.

Explain XML datamodel. List advantages and disadvantagesof XML.[8]
OR

What is No SQL? Describe No SQL Database development tools. [10]

What is MongoDB? Differentiate between apache Cassandra and

MongoDB. [8]

Draw and explain Datawarehouse Architecture. [8]

Define OLAP. Explain any one architecture in detail. Compare different

OLAP. architectures. [9]
OR

Explainthefollowing: [8]

1)  Decision support system.
i)  Snowflake schema

What is data warehouse? Explain in brief characteristics and limitations
of data warehouse. [9]

PT.O.



Q3) 8
b)

Q6) a)
b)

Q7) &

b)

Q8) a
b)

Explain predictive and descriptive algorithmsin DataMining. [8]

What isDataMining. Explain benefitsof DataMining. Explain application

of DataMining in Healthcare. [9]
OR

Explain architecture of data mining techniques. [8]

Explain Knowledge Discovery in Databases seven step processin Detall. [9]

Explain geographical information systemsand Mobile databasesin detail
with examples. [9]

Explain Deductive Databasein detail with the help of example. [9]

OR
What are active databases? Elaborate with example. [9]
Explain spatia databasein detail with example. [9]

o) o) e
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[6353]-118
T.E. (Electronics & Computer Engineering)
POWER ELECTRONICS

(2019 Pattern) (Semester - 1) (310355 C)(Elective - I1)

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

1)
2)
3)
4)
5)

Ql) g

b)

Q2) g

b)

Q3) @)

b)

Q4) &)

b)

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

Explain working of single phase semi controlled bridge converter

connected to R Load with neat circuit diagram and waveforms. [9]

Derive the equation for average and rms output voltage of single phase

fully controlled converter connected to RL L oad. [8]
OR

Draw aneat circuit diagram and explain working of asingle - phasefully
controlled bridge converter feeding RL load with freewheeling diode. [§]

Explainworking of three phase fully controlled converter with RL Load
and firing angle of 60 degrees. Draw output voltage waveforms. [9]

What isachopper? Explain with circuit diagram and waveforms, working

of 2 quadrant step-up chopper. [9]

Explain working of SMPswith block diagram. Explain flyback converter

with circuit diagram and waveform. [9]
OR

Explain in details the operation of step-down chopper. Derive the

expression for average output voltage. [9]

Explain working of AC Voltage regulator with RL Load. Draw output
voltage waveforms. Derive expression for output voltage. [9]

PT.O.



Q3) 8

b)

Q6) &)

b)

Q7) 8
b)

Q8) a
b)

Explain with neat labeled circuit diagram working of single - phase full
bridge voltage sourceinverter connected to RL load. Draw output voltage
and current waveforms. [9]

What are different harmonic elimination techniquesininverter? Explain
any one method. [8]

OR

Explainworking of three phaseinverter with 120 degree conduction mode
with neat diagram, Switching sequence of Switches and output voltage

waveforms. [10]
What isneed of PWM inverter? Explain with circuit diagram. [7]
What are the advantages of online UPS over offline UPS? [6]
Explain the advantages of HV DC transmission over HVAC transmission.
Also explain 12 pulse converter used in HV DC transmission. [12]
OR
Explain performance parameter of battery. [6]
Draw and explain battery charger. [6]
Explain application of power electronicsininduction heating. [6]

o) o) e
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[6353]-119

T.E. (Electronics & Computer Engineering)
PLCANDAUTOMATION
(2019 Pattern) (Semester - I1) (Elective - 11) (310355 D)

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

1) Answer Qlor Q2 Q.30r Q4, Q.50r Q.6 Q.70r Q8

2) Neat diagrams must be drawn wherever necessary.

3) Figuresto the right side indicate full marks.

4) Assume Suitable data if necessary.

Q1) @ Explantheon-delay timerindetail withtiming diagram. Draw theladder
diagram of control of traffic lightsin one direction. [9]

b) Listthevarioustypesof PLC Datacompareinstructions. Explain Analog
PLC operation in detail. [9]

OR

Q2) @ Explaintheup-counter indetail withtiming diagram. WriteaPLC Ladder
program for 24-hour clock program. [9]

b) List the various types of PLC Arithmetic functions. Explain in detail
about PID control of continuous processes. [9]

Q3) @ Explainany four types of operating environment considered for PLC.[§]
b) Explan: [9]
)  Test method of PLC.

i)  Electrical Noise.
P.T.O.



Q4) g

b)

Q5)a)

b)

Q6) a)
b)

Q7) 8

b)

Q3) &)

b)

OR

Explain the concept of voltage variation and surges?List different externa
suppression devices for voltage variation and surges and explain any

one. [9]
Explain in detaill about Troubleshooting of Input and Output module
Malfunction. [8]
Explain any one type of process used in process control Industries.
Explain motion control in detail. [9]
Explain Human machine Interfacein detail. Explain the functions handled
by RTU. [8]
OR
Explain the concept of PID control in detail. [9]

List various process used in industry. Explain in detail about Master
Termina Unit (MTU). [8]

State the advantages of standard industrial network? Explain the Ethernet-

| P Communication interfacein detail. [9]

Explain the collision detection access control scheme and Controller

areanetwork (CAN) protocol in detail. [9]
OR

Explain with suitable diagram about the Fieldbus and its types. Discuss

any two advantages of Fieldbus. [9]

Explain about ControlNet and Modbus protocol. [9]

Fskeskest
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[6353]-120
T.E. (Infor mation Technology)
THEORY OF COMPUTATION
(2019 Pattern) (Semester - 1) (314441)

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

1)
2)
3)
4)

Ql) g

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.

Convert the following CFG (Context Free Grammar) to its equivalent

CNF (Chomsky Normal Form) [9]
S — bA|aB

A — bAAlaS|a

B — aBB|bS|b

Explainthefollowing terms [6]

1)  Ambiguous Grammar
i) DerivationTree

Simplify thefollowing CFG (Context Free Grammar) [7]
S— aBbjaDaB
B — D|Dale
D — bjaBb
OR

Distinguish between Regular Grammar (RG) and Context Free Grammar
(CFG) with example. [9]

Convert the following Right Linear Grammar (RLG) to its equivalent
Left Linear Grammar (LLG). [7]
S—aA|bE

A—DbA|aB

B—bClaD

C—bD|blaE

D—bD

E—a

Construct the DFA for the following Right Linear Grammar (RLG) [6]
S—bB

B—bC|aB|b

C—a

PT.O.



Q3) g
c)

Q4) 8

b)

Q5) 8
b)

Q6) &)

b)

Q7) &

b)

Q3) &)

b)

Construct the PDA for L={ab™"c™|n,m>=1} [6]
Construct a Post Machine to accept alanguage L = {a'b™n>=0} [6]
Explainthefollowing. [6]
1)  Deterministic PDA and Non-Deterministic PDA.

i) CFL for PDA

OR
Design a Pushdown Automata (PDA) for accepting the set of al strings
of well formed parenthesis over inputs (,), [,], {.} [8]

Differentiate between Finite Automataand Push Down Automata.  [4]
Construct a Post Machine to accept the strings for a language

L = {a"b"c"|n>=0} [6]
Design aTuring Machine for aLanguage L = { abc"|n>=0} [7]
Write a short note on [6]

1)  Recursivelanguage
i)  Recursively Enumerable Language
Write ashort note on Multi Tape Turing Machine. [4]
OR

Design a Turing Machine to compute proper subtraction of two unary
numbers. The proper subtraction function f is defined asfollows. [7]
fixy) ={x-y if x>y

0  otherwise
Design aTuring Machine (TM) to increment abinary number by 1  [6]
Write a short note on Church-Turing thesis. [4]

Write Short note on [6]
I)  Un-decidable Problem
i)  Measuring Complexity
Let HALT TM ={whereM isaTM and M halts on input w} . Prove that

HALT TM is undecidable. [6]
Give difference between P Class and NP class Problem. [9]
OR
Ao isadef:i dablelanguage. | | [6]
A, ={IB isaDFA that accepts input string w}
Write a short note on Normal Forms of Boolean Expressions. [6]
Write a short note on NP Completeness of SAT Problem. [9]
k %k %k
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[6353]-121

T.E. (Infor mation Technology)
OPERATINGSYSTEMS
FMG - 6: Financial Mathematics

(2019 Pattern) (Semester - 1) (314442)

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

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

2) Assume Suitable data jf necessary.

3) Neat diagrams must be drawn wherever necessary.

4) Figuresto theright side indicate full marks.

Q1) a State the dining philosopher problem. Provide solution by using
semaphoresand discusshow thecritical section requirementsarefulfilled?

[9]

b) Describe methods for deadlock recovery. [8]
OR
Q2) @ Consider the following snapshot of the system [10]
Allocation Max Avallable
R, R R, R, R R, R, R R,
P |0 1 0 7 5 3 2 30
P, |3 0 2 3 2 2
P, |3 0 2 9 0 2
P, | 21 1 2 2 2
P. |0 0 2 4 3 3

Answer thefollowing questionsusing Banker’sAlgorithm
)  What arethe values of need matrix?
i) Isthe systemin the safe mode? If yes, what is the safe sequence?

i) Request for process P1-> 2 0 1, determine whether the request can
be granted safely or not? if yes then write safe sequence.

b) DefineMutua Exclusion. List therequirementsof mutual exclusion.[7]

PT.O.



Q3) g

b)
Q4) a
b)

Q5) 8

b)

Q6) a)
b)

c)

Q7) &
b)

Q8) a
b)

c)

For thefollowing reference string. [12]
1,2,34,5,3,416,7,8,7,8,9,5, 42,49

Count the number of page faults that occur with 3 frames using FIFO,
Optimal and LRU page replacement methods. Discuss the resullt.

Write short note on virtual memory management. [6]
OR

Describe dynamic partitioning memory allocation strategieswith example

[10]

Elaborate the concept of demand paging with appropriate diagram [8]

A disk drive has 200 cylinders, numbered 0-199. The drive is currently
serving the request at cylinder 53. The queue of pending requests in
FIFO order is 98,183, 37, 122, 14, 124, 65, 67. Starting from the current
head position, what is the total distance that the disk arms moves to
satisfy al the pending requestsfor thefollowing disk scheduling agorithms,
Assume head is moving towards end of disk for C-SCAN and LOOK.

[12]
) FCFS
i) C-SCAN
i)  LOOK
Iv) SSTF
State and explain different I/O buffering techniques. [6]

OR

Explain different fileallocation techniques. [8]
Write a short note on disk free space management. [6]
Describe File sharing. [4]

Draw ageneral model of compiler and explainall phasesindetail. [9]
What arethetypesof loaders? Discussfour different functions of loaders.

[8]

OR
Define Lexeme, Token and Pattern. [6]
Discuss forward reference problem with example. [9]
Explain the ‘Compile and Go’ Loader scheme with advantages and
disadvantages using asuitable diagram. [6]
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[6353]-122
TE.(IT)
MACHINE LEARNING
(2019 Pattern) (Semester - 1) (314443)

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

1)
2)
3)
4)

Ql) 8
b)

c)

Q2) &
b)

Q3) 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.

What is linear Regression? When is it suitable to use linear regression
over classification? [6]

What is bias-variance? Give itsimpact in choosing the best model. [5]

Explain evaluation metrics or loss functionsfor regression. [6]
OR

Explain gradient descent with respectiveto linear regression. [6]

Explain under fit,over fit and just fit modelsfor Regression. [5]

What is regression? Explain univariate regression and multivariate
regression. [6]

What isdecision tree? Explain ID-3 dgorithm of Decisiontreein detail.[8]
Define [4]
i)  Conditional Probability

i)  Posterior Probability

Explainin brief the Bayesian network for learning and inference. [6]

OR

PT.O.



Q4) @ For given dataset predict the class of new test instance using naive Bayes

classifier. Given anew instance as;

(Outlook = Sunny; Temperature =Cool ; Humidity= High; Wind= Strong)

What will bethevalue of PlayTennis? [12]
Day Outlook Temperature Humidity Wind PayTennis
1 Sunny Hot High Wesak No

2 Sunny Hot High Strong No

3 Overcast Hot High Weak Yes

4 Rain Mild High Weak Yes

5 Rain Cool Norma  Weak Yes

6 Rain Cool Norma  Strong No

7 Overcast Cool Norma  Strong Yes

8 Sunny Mild High Wesak No

9 Sunny Cool Norma  Wesak Yes

10 Ran Mild Norma  Weak Yes

11 Sunny Mild Norma  Strong Yes

12 Overcast Mild High Strong Yes

13  Overcast Hot Normal ~ Weak Yes

14  Ran Mild High Strong No

b) Explain the measures of impurity (Information Gain, Gini Index, and
Entropy).

[6353]-122
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Q5) a Using k-means algorithm cluster the following eight data points (with
(x, y) representing locations) into three clusters (C1= (2,5), C2=(5,8),

C3=(1,2))
Xi| 2 2 8 5 7| 6 1 4
Y. 10 5 4 8 5 | 4 2 9

b) Explainthefollowingterms:

)  Support

i)  Confidence

i) Lift

OR

[12]

[6]

Q6) @ Consider the following sample dataset of students. Using
K-Nearest-Neighbour classifier predicts the result of new student
S ., (new test instance). (use k=3 and Euclidean Distance measure)

[10]
Rating by Internal | Rating by External Result (Y)

Student | Examiner (X)) Examiner (X.,)

S1 7 7 PASS
S2 7 4 PASS
S3 3 4 FAIL
A 1 4 FAIL
S 3 7 el

b) ExplainHierarchical clustering with suitable example.

[6353]-122
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Q7) 8

b)

Q8) 8
b)

With the help of suitable diagram explain architecture of Artificial Neural

Network. [6]

What is the use of activation function in Neural Network? Explain any

two activation functionsin detail . [6]

Explain deep learning with applications. [9]
OR

Explain Perceptron training algorithm used for linear classification. [6]

Write anote on following activation functions, [6]

)  Sigmoid

i) Tanh

i) ReLU

How artificial neuronisinspired by biological neuron. [9]
Xk %k kK
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[6353] - 123
T.E. (I.T.
HUMAN COMPUTER INTERACTION
(2019 Pattern) (Semester - 1) (314444)
Time: 2%2Hours] [Max. Marks: 70

| nstructions to the candidates:

1)
2)
3)
4)

Ql) 8

b)

Q2) 8

b)

Q3) g

b)

AnswersQlor Q2, Q3 or Q4, QSor Q6, Q7 or Q8.
Neat diagrams must be drawn wherever necessary.
Figuresto theright side indicate full marks.
Assume Suitable data if necessary.

Categorize user profilesfor any social mediaapplication based on usage.
[8]

Hierarchical task analysis (HTA) is used to describe the interactions
between a user & software system. Draw & explain HTA to online bus
reservation system? [9]

OR

Consider designing a user interface for “on-line video store” or “ student
admission system” . Perform adetailed task analysis. | dentify task domain
object & actions. Relate task domain & actions with interface objects &
actions. [9]

Create a GOM S description of the task of photocopying a paper from a
journal. Discusstheissue of closureintermsof your GOM S description?

[8]
What isaprototype? Explainlow-fidelity, medium-fiddity and high-fiddlity

prototyping technique with relevant example. [9]

Explainthe principleof Learnability and principleof FHexibility with relevant

examples. [9]
OR

P.T.O.



Q4) &)

b)

Q5) g

b)

Q6) a)

b)

Q7) 8
b)

Q8) a)

b)

Write short notes on: [9]
), Wire-Framing
i)  Monde-View-Controller (MVC) Framework

Consider two different ATM machines. One giving away the cash & then
gjecting the bank card & the other one gjecting the bank card first & then
dispensing the cash. Which is a better interface from interaction design
point of view?justify. [9]

List & explainthe stepsof usability testing?What are some of thelimitations
of such testing? [8]

Explain user interface management system (UIMS) with itsarchitecture?

[9]
OR

What are the goals of evauation? Explain Cognitive Walkthrough and
heuristics evaluation techniquein detail. [8]

Explain DECIDE framework with necessary diagram and an exampl e of
the same. [9]

Draw and explaln the design thinking process. [10]

Discuss in the detail the Challenges faced by designer while designing
interfacesfor [8]

), Smart homes
i)  Smart devices
OR

Differentiate Augmented and Virtual Reality. Also explain both with real
lifeexamples. [8]

Explain Ubiquitous Computing Definition, key features, Applications,
Advantages & disadvantages, [10]
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PC1805 [Total No. of Pages: 2
[6353]-124

T.E. (Infor mation Technology)
DESIGN & ANALYSISOFALGORITHMS
(2019 Pattern) (Semester - 1) (Elective- 1) (314445A)

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

1) Answer Qlor Q.2 Q.30r Q4, Q5o0r 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, jf necessary.

Q1) @ Consider aninstance of a Coin change-making problem, with coins1, 4
and 6 units. Illustrateits solutions using dynamic programming approach
involving apayment of 8 units. [9]

b) Writeanagorithmfor 0/1 knapsack problem using dynamic programming.
[9]

OR

Q2) @ Discuss the dynamic programming approach to solving the coin
change-making problem. Explain how the problem can be formulated as
adynamic programming task and provide a step-by-step explanation of
theagorithm. [9]

b) Explain the Bellman-Ford algorithm for finding the shortest pathsin a
weighted directed graph. Discuss the problem it solves, its applications,
and itstime complexity. [9]

Q3) @ Statetheprincipal of backtracking and write backtracking algorithm for
N-Queen problem. [8]

b) LetW={5,7,10, 12,15, 18, 20} and M = 35. Find all possible subsets
of W that sum to M. Construct the portion of state space tree. [9]

OR
PT.O.



Q4) & Writerecursiveand iterative algorithm for backtracking method. [8]
b) Construct planar graph for following map. Explain how to find
m - colouring of this planar graph by using m-colouring Backtracking
agorithm. [9]
3 5
2
l |
3
Q5) @ Solvethe following instance of 0/1 knapsack problem by FIFO branch
and bound approach. N = 4, (p, p,, p,, p,) = (10, 10, 12,18) (w,, w,, w,,, w,)
=(2,4,6,9 andM =15. [10]
b) Write the control abstraction for least cost search. [8]
OR
Q6) Construct the solution of following Travelling Salesperson problem using
Branch and Bound. [18]
[0 20 30 10 11]

15 o 16 4 2

3 5 o 2 4

19 6 18 o 3

16 4 7 16 oo

Q7) @ Provethat Satisfiability problem in NP compl ete. [8]
b) Discussthe proof for the NP-completeness of the Vertex Cover problem.

Q8) 8
b)

[9]
OR
Explain deterministic and non-deterministic algorithm with example. [8]

When do you claim that agorithmispolynomial timeagorithm? Explain
with an example. [9]

0]616]0,
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PC-1806
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[6353] - 125
T.E. (Information Technology)
ADVANCED DATABASE AND MANAGEMENT SYSTEM
(2019 Pattern) (Semester - 1) (314445 B) (Elective-l)

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) Figurestotheright sideindicate full marks.

4) Assume Suitable data if necessary.

Q1) @ What isa NOSQL Database? How would you classify the different

types of NOSQL Databases? [9]
b) Explainin brief the advantages of MongoDB over RDBMS. [9]
OR

Q2) & What is meant by a column-based database? What are the different
components of the Cassandra Database? [9]

b) How would you classify the difference between SQL and NOSQL
databases? [9]

Q3) @ How would you compare OLTP and OLAP Systems based on their
features? [8]

b) Draw and explain the main components of a data warehouse and its
characterigtics. [9]

OR
P.T.O.



Q4) &)

b)

Q3) 8

b)

Q6) &)

b)

Q7) 8

b)

Q8) &)

b)

Explainin brief the characteristicsand limitations of the datawarehouse.[8]

Explain what is a data warehouse and describe schemas in the data

warehouse. [9]

How would you demonstrate the KDD seven-step process? [9]

Explain different applications of datamining. [9]
OR

Explain the architecture of data mining techniques. [9]

How would you demonstrate predictive and descriptive algorithms with

anexample? [9]
Elaborate the term Mobile databases. [9]
Differentiate between Spatial and Temporal databases. [8]
OR
Write a short note on Multimedia databases. [9]
Discuss Geographical Information Systemsin detail. [8]
TRTHET
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PC-1807

[Total No. of Pages: 2

[6353] - 126
T.E. (Information Technology)
INTERNET OF THINGS
(2019 Pattern) (Semester - 1) (314445 D) (Elective-l)

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) Figurestotheright sideindicate full marks.
4) Assume Suitable data if necessary.

Ql) @ Explainindetail IEEE802.15.4. 9]

b) What are disadvantages of 1Pv4 ascompareto |Pv6? How IPv6 ismore
suitablefor 10T implementation? [9]

OR

Q2) @ Explain how Bluetooth pays important role in communication system?
Explainindetall Bluetooth Technology with neat diagram. [8]

b) What are advantages of 6LoOWPAN? Explain in detail 6LoWPAN
technol ogy. [9]

Q3) @ WhatisArduino?What arethethingsneed to be considered for devel oping
on the Arduino? Which are the official Arduino Boards? [8]

b) Draw and explain interfacing of Bluetooth speaker using raspberry pi
with python program [9]

OR
P.T.O.



Q4) &)

b)

Q3) 8

b)

Q6) a)

b)

Q7) &

b)

Q3) &)

b)

Compare Arduino Uno & Raspberry Pi Model. [8]

Draw and explain interfacing of robotic ARM using raspberry pi with
python program [9]

List different cloud storage models. Explain Cloud Storage models (SaaS,
Paas, 1aaS) and communication APIsWeb server in details. [9]

Explain how security isimportant in |oT? Explain the challenges of secure
loT? [9]

OR
What isvulnerabilitiesin loT? Explainin detail. [9]

Explain in detail why there is a need of security model in [oT? Explain
security model of oT? [9]

Explainin detail how IoT isused in Home automation [9]

List applications of 10T in agriculture. Explain in detail how [oT can be

used in agriculture Applications? [9]
OR
Explainin detail how I0T isused in smart city application [9]
Elaborate on how you will use loT for remote health care. [9]
TRTHEYT
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PC1808 [6353]-127 [Total No. of Pages:2

T.E. (Information Technology)
COMPUTER NETWORKSAND SECURITY
(2019 Pattern) (Semester- 11) (314451)

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

1
2)
3
4)

Ql) g

b)

Q2) g

b)
c)

Q3) g

b)

Q4) &)

b)

Answer Q.1or 2,Q.30r 4,Q.50r 6, Q.7 or 8.
Neat diagrams must be drawn wherever necessary.
Figuresto theright side indicate full marks.
Assume Suitable data if necessary.

Explain DSDV (Destination Sequenced Distance Vector) with connection

establishment and data transfer phasein detail. [9]
Comment on Adhoc Network MAC Layer with Design Issues, Design
Goadl. [9]
OR
Briefly explain classification of routing protocol for AdHoc Wireless
Networks. [6]
Explainwith diagram Clustered Architecture of Sensor Network.  [6]
Write a short note on MACAW. [6]

What is stream Cipher? Explain the encryption process using stream

Cipher with suitable example. [8]

What is Cipher Feedback Mode(CFM)? Explain the process of CFM

with suitable example. [9]
OR

Write comparison between symmetric and asymmetric key cryptography.

[5]
Define Network Attack. Explain with suitable examplewhat do you mean
by Active attacks and Passive attacks? [6]

Describethefollowing network security threats: [6]
1)  Unauthorized access

i)  Distributed denial of service

i)  Maninthemiddle

PT.O.



Q5) 8
b)

Q6) a)

b)

Q7) 8
b)

Q8) &)

b)

Explain PKIX Model. [9]

Explain Advanced Encryption Standard with diagram. [9]
OR

Explainfollowing terms [9]

)  Hash Function

i)  Digital Signature

jii) Digital Certificate

Explaintheworking of DES algorithm with suitable example. [9]

Define Crime and Cybercrime? State Cybercrimesclassification.  [8]

What isthe difference between Information security and cyber security?
Explainthedifferent layers of security? [9]

OR

Explain the concept of Software attacks & hardware attackswith example.
[8]

Write a short note on: [9]
) Maware

ii)  Phishing

i)  Cyber Threat
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[6353]-128

T.E. (Information Technology)
DATA SCIENCEAND BIGDATAANALYTICS
(2019 Pattern) (Semester - 11) (314452)

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

1) All questions are compulsory.

2) Figuresto theright indicate full marks.

Q1) @ Explain the working of Google File System with a neat diagram with

relevant to Big Data. [9]
b) Write Short note on YARN and Map - Reduce technique. Is there any
difference between both. [8]

OR

Q2) @ Explain Hadoop Frame work components with a neat Diagram, which
component is used in Big data. [9]

b) Writethe 4 types of NoSQL databases. How they are used in Big Data.
[8]

Q3) @ Explain4typesof big dataanalyticsalong with theanalytical purposein

each phase. [8]
b) Explain different steps in Data Analytics project life cycle, how it is
different than normal project lifecycle. [9]

OR

Q4) @ Explanthetasksin Dataintegration and Data Transformation phasewith
suitable example. [8]

b) Explainthethree waysof DataNormalization used in dataanalytics. [9]

PT.O.



Q5) 8

b)

Q6) a)

b)

Q7) 8

b)

Q8) g

b)

Explain different Data Visualization Techniques. Why visualization is

important in Big Data. [8]

Explain various types of charts used in data visualization along with its

analytical purpose. [10]
OR

Explain how data Visualization is beneficial for BusinessAnalytics and
Intelligence. [8]

Explain Features of Tableau DV tool and state phases of Tableau
workflow. [10]

What is Social Media DataAnalytics and state the advantages of SMA.
[9]

Explainrolesand responsibilities of big dataanalysts and data scientists.
[9]

OR

What isMobile analytics? Explain itsimportance with suitable example.

[9]

Explainthedataanalysislife cyclein big data. [9]

DOOD
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PC-1810

[Total No. of Pages: 2

[6353] - 129
TE-(Information Technology Engineering)
Web Application Development
(2019 Pattern) (Semester - 11) (314453A)

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

Ql) 8
b)

Q2) &)

b)

Q3) 8
b)

1) Answer Qlor Q2,Q3or Q4, Q5or Q6and Q7 or Q8
2) Neat diagrams must be drawn wtherever necessary.
3) Figurestotheright sideindicate full marks.

4)  Assume Suitable data if necessary.

Explain event binding and property binding inangular with example [6]

What isMV C?Explain MV C architecturein detail [6]
Explain any 2 Hooksin React JS with example [6]
OR
What is TypeScript? Write typescript program which will find maximum
and minimum number from array [6]
Compare functional component with class component [6]
What is Pipe? Explain with example [6]
What isNoSQL ? Explain different features of MongoDB [9]

Write a code using ExpressJSto illustrate the concept of routes [6]
Explain the concept of Event Loop with suitable diagram [6]
OR

P.T.O.



Q4) &)
b)

Q3) 8
b)

Q6) a)
b)

Q7) 8
b)

Q8) a
b)

What isAPI? Explain REST HTTPAPI’sin detail [5]
Write code to create collection, display.and search data in mongoDB
using NodeJS [6]
Explain File system module NodeJS. Write program to perform append
and delete operation onfile [6]
List and Explain any 3widgetsinjQuery Mobile [6]

What isMobile-First and Mobile Web? List different Mobile Deviced 6]

What is navigation? Write code to navigate from one page to another in

JQuery Mobile [6]
OR

ComparejQuery withjQuery Mobile [6]

Write jQuery Mobile code to hide button onceit is clicked [6]

What is content? Write code to create content in JQuery Mobile page] 6]

Explain working of Elastic Load Balancer in detail [6]
What are the different components of VPC? [9]
What is elastic beanstalk and how it works? [6]
OR
What are different AWS Storage types [6]
What is cloud computing? Enlist benefits of doud computing [9]
What is elastic beanstalk and how it works? [6]
TRTHET
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[6353]-130
T.E. (Information Technology)
ARTIFICIAL INTELLIGENCE (Elective-11)
(2019 Pattern) (Semester - 1) (314454 A)

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

1)
2)
3)
4)

Ql) 8
b)
c)

Q2) g

b)

Q3) @)

b)

Answer Q.1 or Q.2, Q.30or Q.4, Q.50r Q.6, Q.7or Q8
Neat diagrams must be drawn wherever necessary.
Figures to the right side indicate full marks.
Assume Suitable data if necessary.

Differentiate between Forward Chaining versus Backward Chaining. [4]

What is Knowledge Agent? What are the types of Knowledge Agent.
Explain any oneof it. [6]

Explain with minimum two examples Predicate L ogic and Well-Formed
Formula (WFF). [8]

OR

Following are some statements, represent it in the form of nodes, arcs
and relationship. [9]

e Jerryisacat.

e Jerryisamammal.

 Jerryisowned by Priya.

e Jerry isbrown coloured.

 All Mammalsareanimal.

Differentiate between Propositional versusFirst Order Predicate Logic.[6]
Write a note on Bayes Theorem and Bayesian networks. [7]

What isNLP?List thestepsof in NLP? Explain Lexical Analysiswithan
example. [9]

What is Syntactic Parsing and its Constituentswith reference to Grammar.
Draw the Syntactic Parsetree for the following statements. [8]

PT.O.



Q4) g

b)

Q5) 8
b)

Q6) a)

b)
Q7) 8

b)

Q3) &)

b)

1) “The cat chased the mouse.”

i) “John eats an apple.”

iii) “The big brown dog barks loudly.”

Iv) “I saw ablack cat on the roof.”
OR

DefineAmbiguity inreferenceto Lexical, Syntactic and Semantic phases
of NLP?with example. Brief about the Pragmatic AnalysisinNLP. [9]

Describe the general process of building atext classification system for
spell checking. Discussthe stepsinvolved, such asdatacollection, feature
extraction, model training, and eval uation with the help of an example.[§]

Describe Mini-Max Search Procedure with asuitable example. [9]
Illustrate Goal-Stack Planning with an example. [9]
OR

Explain the concept of apha-beta pruning in the context of the minimax
algorithm. Discuss how alpha-beta pruning improves the efficiency of
the minimax algorithm by eliminating unnecessary evaluations of game
tree nodes. Provide an exampleto illustrate the application of alpha-beta
pruning inagametree. Justify, your answerswith detailed explanation.[9]

Describe Reactive Systems with the help of suitable examples. [9]

Write anote on (Any Two): [12]

i)  Convolutional Neural Networks (CNNS)

i)  Deepbelief Networks

i)  Restricted Boltzmann Machines

Explainin brief Al-Robotics. [9]
OR

Write brief note on (Any Two): [12]

)  Computer VisioninAl

i)  Al-Neural Networks

i) AI-10T

Explainin brief Tensor Flow. [5]

o) oo e
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[6353] - 131
T.E. (Information Technology)
Cyber Security (Elective-11)
(2019 Pattern) Semester - 11 (314454B)
Time: 2%2Hours] [Max. Marks: 70
I nstructions to the candidates:
1) Answer Quelor Que2, Que3or Que4d, Que5or Que6, Que7or Ques.
2) Neat diagrams must be drawn wherever necessary.
3) Figurestotheright indicate full marks.
4)  Assume Suitable data, if necessary.
Q1) @ Whatiscyberforensics? What arethe different types of cyber forensics?
[6]
b) What do you mean by Application Forensics Readiness? Describe any
3-web application forensic tools. [6]
c) What iscrypto currency? Explain crimesrelated to bitcoins. [6]
OR
Q2) @ What isthe process of conducting a cyber-forensic investigation? [6]
b) What arethedifferencesbetween cyber forensicsand digital forensics?6]
c) Writeany case study on cyber forensics and its I nvestigation Reports.[ 6]
Q3) @ What arethe5 phases of digital forensics? Explain. [6]
b) What are some common data sourcesfor digital forensicsinvestigations?
[6]
c) What are Advanced Forensic Tools? Explain anyone. [9]

P.T.O.



Q4) g

b)

Q5) 8
b)

Q6) a)
b)

Q7) 8

b)

Q8) &)

b)

OR

Can you give me some examples of when and where digital forensics

might be used? [6]
Why would someone seek to destroy digital evidence? What techniques
can they use? [6]
Write adetailed case study on Digital Forensics. [9]
What are the types of social engineering? [6]
What are the characteristics of social engineering? [6]
Explain Phishing Attack with suitable example. [6]
OR
What is spear phishing in social engineering? [6]
What arethe phasesin social engineering life cycle? [6]
How to prevent Insider Threats? Explain the process. [6]

What isthe Cybercrime? How this crimeisadistinct from other types of
Crime? [6]

Write the detailed note on the cyber-crime under its I T act? [6]

Explain the International Standards maintained for Cyber Security and

Security Audit. [9]
OR
What |s Cyber Stalking? Explainthelega remediesavailableagainst The
CyberstalkinginIndia. [6]
Explain cyber terrorism and provision under the I T Act. [6]
Explain the positive aspects and weak areas of I TA 2000. [9]
TRTHET
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[6353] - 132
T.E. (Information Technology)
CLOUD COMPUTING (Elective-ll)
(2019 Pattern) (Semegter-11) (314454C)
Time: 2%2Hours] [Max. Marks: 70
I nstructions to the candidates:
1) AnswerQ.lorQ.2,Q.30r Q.4,Q.50r Q.6,Q.70r Q.8.
2) Neat diagrams must be drawn wherever necessary.
3) Figurestotherightindicate full marks.
4) Assume suitable data, if necessary.
Q1) @ What is the purpose of the Open Cloud Consortium? What are the
common standards supported by open cloud Consortium? [10]
b) What isthe use of Windows Azure? Explain main elements of Windows
Azure? [8]
OR
Q2) @ Explanthearchitectureof GoogleApp Enginewith neat diagram. [10]
b) How are Spot Instance, On-demand Instance, and Reserved Instance
different from one another? [8]
Q3) @ What arethethreeimportant componentsof HDFS? Enlist the difference
between GFS and HDFS. [9]
b) Explain the basic components DynamoDB? Explain the advantages of
DynamoDB [9]
OR

P.T.O.



Q4) &)
b)

Q35) 8

b)

Q6) a)

b)

Q7)
b)

Q8) g
b)

Describe Googlefile system with neat diagram. [9]

Explain various Cloud Computing Security Controlswith an example?[9]

What are different enabling technologies used in 10T. Explain any one

application of Internet of things? [9]
What isZigBee Technology. Explain different layersof the ZigBee protocol
stack? [8]
OR
Explain applicationsof the Internet of Thingsused in Retailing and Supply-
Chain Management. [9]
Draw an architecture of RFID along with an application. [8]
Describe the use of cloud-based smart fabrics and paints. [9]
What are the Benefits of Mobile Cloud Computing. How it is different
than cloud computing. [8]
OR
Explain the Docker architecturewith neat diagram. [9]

Write short noteon: i) MobileCloud ii) MultimediaCloud [8]

THINY
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PC-1814
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[6353] - 133
T.E.
INFORMATION TECHNOLOGY
Software Modeling and Design (Elective-II)
(2019 Pattern) (Semester-11) (314454(D))

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

1)
2)
3)
4)

Ql) g

b)

Q2) g

b)

AnswersQue 1 or Que 2, Que3or Que4, Que5or Queb, Que7or Ques8.
Neat diagrams must be drawn wherever necessary.

Figuresto theright side indicate full marks.

Assume Suitable data, if necessary.

Explain state diagram? Draw and discuss notationsused for State Machine,
Triggers and Ports, Transitions and conditions, Initial and Final State.[ 8]

Draw an activity diagram for a Passport Management System to get a
new passport, an applicant has to apply on-line, get the appointment. He
has to submit the documents in the passport office on the date of
appointment. In case insufficient or incorrect documents, the applicant
hasto reapply and get anew appointment. After submission of documents,
applicant’s verification is done by police. On successful verification,
passport isissued to the applicant. If verificationisunsuccessful, applicant

has to reapply for passport. [9]
OR

Elaboratefork andjoininthe context of activity diagram. Consider typical
scenarios of College's Library Management System, Identify events
performed by different usersfor the system, draw activity diagram. [8]

Explain state diagram? Draw and discuss notationsused for State Machine,
Triggersand Ports, Transitionsand conditions, Initial and Final State. [9]

P.T.O.



Q3) 8

b)

Q4) g

b)

Q5) 8

b)

Q6) a)

b)

Q7) &

b)

Qg) &)

b)

What is component Diagram, Draw component diagram for online
shopping system. [9]

Bank offers credit card and debit card to the account holders. Consider
different activitiesto be performed by card holder and draw Classdiagram

with association. Map Class to tables. Draw schema diagram. [9]
OR

What is need of designing access layer. What are the factors considered
while designing access layer classes. [9]
Writethe purpose of deployment diagram. Draw & explainthefollowing
element of deployment diagram. [9]
1)  Node.

i) Artifact.

ii)  Nodeinstance.

Explain Facade Behavioral Patterns. Write in detail any 2 Facade

Behaviora Patterns. [8]
Explain GOF design patterns. [9]
OR
What are design pattern? What are the advantages of using design pattern?
Name some useful design patterns. [8]
How pure fabrication can solve issues related to high cohesion and low
coupling? Explain with the help of Sales man asthe scenario. [9]
What is real time software architecture? Explain the important
characteristics of real time software architecture. [9]
Discuss service-oriented architecture? Explain |ocation transparency and
transparency in service oriented architecture platform [9]
OR
Write short note on: Real time software architecture and object oriented
software architecture with asuitable example. [9]
Explain Designing of Product LineArchitectures. [9]
THTET
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[6353]-134
T.E. (Instrumentation & Control)
EMBEDDED SYSTEMS
(2019 Pattern) (Semester - 1) (306261)
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 required.

Q1) @ Discuss the result of the following program in the accumulator with a

neat diagram. [9]
SETB C
MOV A, #0xFO;
RRCA;
b) Discussdatatransfer and dataprocessing instructionsin 8051 with suitable
examples. [9]
OR

Q2) @ Discuss stack operation instructions with a suitable example. Also,
discuss the result of the following program after INC and DEC. [9]

MOV RO, # 15H
MOV 15H, #12H
INC @ RO
DEC 15H
b) Discussthe Boolean instructionsin 8051 with suitable examples.  [9]

Q3) @ Discuss how to interface ADC (1C 0804 or 0809) with 8051 with steps

or flowchart and neat interface diagram. [9]

b) Discusstheinterface design of the RTD with 8051 with steps/flowchart

and interface diagram. [8]

OR

Q4) @ Discusstheinterface design of DAC (1C0808) with 8051 with detailed
steps or flowchart or program and interface diagram. [9]

b) Discuss the interface design of the DC motor and suitable driver with
8051 with steps/flowchart and interface diagram. [8]

PT.O.



Q5) 8

b)

Q6) a)

b)

Q7) 8
b)

Qg) 8
b)

For a given temerature control problem: Interface a temperature sensor
(thermocouple) through suitable signal conditioning and conversion to
the 8051. Display the temperature dataon LCD. Also, control the heater

using arelay. [9]
Discusswith asuitable diagram how the IR sensor modules areinterfaced
to 8051 for line tracing purposes. [9]
OR
Design application of line tracing robot using IR sensor and DC motor
using block diagram. interface design, and flowchart. [9]
Discusswith step by step the various operations of the washing machine
control. [9]
Explain the characteristics of embedded systems. [9]
Differentiate between Arduino and Raspberry Pi boards. [8]
OR
Write a short note on domain-specific processors. [9]
Discuss the operational & non-operational quality attributes of the
embedded system. [8]
* k %k
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[6353]-135
T.E. (Instrumentation and Control Engineering)
INDUSTRIALAUTOMATION - |
(2019 Pattern) (Semester - 1) (306262)

Time: 2%2Hoursg| [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.
[llustrate your answer with suitable figures/sketches wherever necessary.

Figuresto the right indicate full marks.

Explainlogical instructionsof PLC with suitable example. [8]

Draw theladder diagram using IMPinstruction, to turn ON the RED bulb
after 5 seconds. If switch SW 1 is pressed otherwise if switch 5W2 is

pressed, turn ON GREEN bulb after 10 seconds. [8]
OR
Explain SQO instructions of PL C with suitable example. [8]

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 MI 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]

With aneat diagram, illustrate PID modulesin PLC. [9]
OR

Givethe overview of any two industrial PLC. [9]

Compare various instructions of any two industrial PLC. [9]

PT.O.



Q5) 8
b)

Q6) a)
b)

Q7) 8

b)

Q8) 8
b)

What isthe need of 1-HMI? Explain the advantages of HMI. [9]

[llustrate PL C interfacing to Hydraulic & Pneumatic ciréuits. [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 RTU block diagram. [9]
OR

Explain thetypes of SCADA systemsin detail. [9]

Explain any one application of SCADA system with aneat diagram. [9]

DI RO
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[6353]-136
T.E. (Instrumentation & Control Engineering)
MODERN CONTROL THEORY
(2019 Pattern) (Semester - 1) (306263)

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

1)
2)
3)
4)
5

Ql) a)

b)

Q2) a)

b)

Answers 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.

Use of calculator is allowed.

Apply the Kalman’s Test to check the controllability and observability
of the SISO system described by the following transfer function
Y(S) _ S+3

U(s) S +6s5+8°

model [10]

Apply the Lyapunov function V = x’ + X to determine the stability of the

15 A m

OR
Show that the scalar function given below is positive semi definite. [10]

V(X)=4X + 5% + X —8XX, +4X X, —4X,X, .
The state equations of the system are given below: [7]
X =%
X, ==2X —3X, +U
and

Yy=X+%
Check for complete state observability.

PT.O.



Q3) a)

b)

Q4) a)

b)

Q5) a)

b)

Q6) a)

b)

Apply Ackermann’s formula to determine the state feedback gain matrix
K such that desired closed loop poles of the plant are located at
s= -1+ 2i,s= -1 -2i. The plant is given by x= Ax+ Busuch that

[0 1], o
{—20 —9}’ _M [12]

Define the state observer and its types. [6]

OR

Apply Transformation matrix method to determine the state feedback
gain matrix K such that desired closed loop poles of the plant are located
at S=—1 + 2i, s=—1 -2i. The plant is given by x= Ax+ Busuch that

Al 0 1 B_o
{—20 —9}’ _m [12]

Define the state observer and its types. [6]

An analog signal X(t) = 3 cos (50nt) + 10sin (3007nt) — cos (1007t) is
passed through an impulse sampler. Determine the Nyquist Rate of

sampling. [9]

Explain the Tracking and Hold mode of sample and hold circuit with

neat diagram. [8]
OR

Derive the transfer function of Zero Order Hold (ZOH) circuit. [9]

Draw and explain the sample data control system. [8]
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Q7) a) Find the impulse response of the system shown in the figure 1 [12]

| | Yeb)
B (RN B~ N T

5T
TziSEC _’(Si_l)

?@umo i

b)  Apply the Jury’s stability criterion to determine the stability of the system
described by Characteristic polynomial A(z) = 2> — 22> + 1.4z— 0.1 [6]

OR
Q8) a) Determine the stability of the sampled data system shown in the figure2,
assume T = Isec. [12]
-7 ’ r 4% Yoo

cs = (=) - 2 3
R _~ EG .TV‘E. €s)
+/

< S 2
T=1| e .

fiqure 2

b) Apply the z-transform approach for solving the following difference
equation assume u(k) = 1for k>0

X(k +2) = 5x(k +1) + 6x(k) = u(k), withx(0) = 0, x(1) = 1 [6]

X ok %k
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[6353]-137

T.E. (Instrumentation & Control Engg.)
OPERATING SYSTEM
(2019 Pattern) (Semester - |) (306264)

Time: 2%2Hours) [Max. Marks: 70
I nstructions to the candidates:
1) All questions are compulsory.
2) Neat diagram must be drawn wherever necessary.
3) Figuresto theright indicate full marks.
4) Use of logarithmic tables, electronic pocket calculator and steam table is allowed.
5) Assume suitable data if necessary.

Q1) @ Explainaddressbindingin Memory. [8]
b) Explainlogical and physical address space. [9]

OR
Q2) @& What isdifference between swapping and paging. [8]
b) ExplainRoall of virtual memory in Operating system. [9]
Q3) @ Under which conditions deadlock conditions arises. [9]

b) Why isdeadlock state more critical than starvation? Describe resource
allocation graph with a deadlock, with a cycle but no deadlock. [9]

OR
Q4) & Explain Deadlock prevention techniques. [9]
b) Explain methods to recover from dead lock. [9]
Q5) @ Stateand explainvariousfileattributes. [9]
b) Explain direct and sequential access method. [8]

OR

PT.O.



Q6) @ State and explain any four operations performed on directory. [8]

b) Listallocation method and explain linked allocation in detail. [9]
Q7) @ What are protection goals and principles? [9]
b) Explainfollowing program threats [9]

)  Trojan Horse
i)  Trap Door
OR

Q8) @ What aretherelative merits of enforcement based solely on akernel, as

opposed to enforcement provided largely by a compiler? [9]
b) Explain how cryptography help to improve security? [9]
POOD
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PC-1819 [Total No. of Pages: 2
[6353] - 138
T.E. (Instrumentation & Control Engg.)
Elective-l: Mechatronics & Robotics
(2019 Pattern) (Semester - 1) (306265A)
Time: 2%2Hours] [Max. Marks: 70
I nstructions to the candidates:
1) Answer Qlor Q2, Q3or Q4, QSor Q6, Q7 or Q8.
2) Neat diagrams must be drawn wherever necessary.
3) Figurestotheright sideindicate full marks.
4) Assume Suitable data if necessary.
Q1) @ Explaintheimportanceof recognition of the need and Conceptual Design
for a Mechatronics System? [6]
b) List out the Selection criterions of Sensor, Actuator and Drivers for
Actuators (any six points)? [6]
c) Describethetermlifecycleand life cycle optimization with referenceto
mechatronics system? [6]
OR
Q2) @ Whatismeanby Prototyping Hardware-in-the-loop Simulation? Explain
the procedure? [6]
b) Explain the act of Deployment of Embedded Software with an example
in mechatronic systems? [6]
c) Explainthetermsconceptual designand functional specificationand give
their importance? [6]
Q3) @ Define and explain the term Robotics and explain its concept? List out
the Sensors used in Robotics (any two)? [6]
b) Enlist the characteristics of arobot with suitable example? [6]
c) Present the history of Robot in brief? Mention major developments in

evolution of robot? [6]
P.T.O.



Q4) g

b)

Q3) 8

b)

Q6) a)

b)

Q7) 8

b)

Q8) &)

b)

OR

What are the different types of Micro-controllers and Motors used in
Robotics? Give their names, characteristics and applications? [6]

Describe types of accidents that may occur in Robotics? What are the
Safety Measuresin Robotics? Explain? [6]

Write a note on scope of robotics, advantages and disadvantages of it?

[6]

Compare and contrast between Direct and Inverse kinematics?Also define
these terms? [6]

Elaborate the concept of Artificial Intelligencein genera and specificin
Robots with examples? [6]

What is classes and data structure? How they are used in robotics. [5]

OR
How End effectors and A ctuators make impact in the kinematics study?
Explain? [6]
Define the term Degree of Freedom (DoF)? Enlist variou stypes of
Grippers? Draw diagrams of it? [6]
Enlist different types of grippers, tools as an end effectors? Explain the
useinbrief? [9]
Design and devel op the Line following Robot algorithm and programin
detail ? [12]
How you will design and devel op Robotic arm? Explain with appropriate
example? [9]

OR
Explain the Remote-controlled car programming in detail? Draw
appropriate circuit and block diagram? [12]
Which are the components needed for designing of Roboticsarm?Explain
with example? Draw diagrams? [9]

THTET
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[6353] - 139
T.E. (Instrumentation and Control)
Elective-l (b): DATA SCIENCE
(2019 Pattern) (Semester - 1) (306265 B)
Time: 2%2Hours] [Max. Marks: 70

| 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 side indicate fill marks.
Assume suitable data, if necessary.

Describe the logical operations that may be performed on arrays using
Numpy. [9]

Discuss data representation chartsin Matplotlib. [9]
OR

With appropriate examples, explain basic pandas operations on data

frames. [9]
Use appropriate examplesto illustrate line, pie and bar charts. [9]
Use appropriate examplesto lllustrate line, pie and bar charts. [8]

Discuss the mean, median and mode approaches for treating missing
values. [9]

OR

P.T.O.



Q4) &)
b)
Q3) 8

b)

Q6) a)
b)
Q7) 8

b)

Q8) &)

b)

Discusson the outlier treatment algorithms using percentile and IQR.[9]

With suitable example give analysis of multivariate data. [8]

Demonstrate Box plot and Z score with example. [9]

How Label Encoding isused in dataanalysis. [9]
OR

Exhibit correlation analysisin categorical to numerical data. [9]

Discuss about the concept of feature rescaling. [9]

Explain the various components of the Tableau desktop dashboard. [8]

Discuss features of Tableau public. [9]
OR
Explain concept of Tableau online. [9]

Distinguish between tree map and heat map with itsapplications.  [§]

THIRY
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PC-1821 [Total No. of Pages: 2

[6353] - 141
T.E. (Instrumentation and Control)
BIOMEDICAL INSTRUMENTATION

(2019 Pattern) (Semegter - 1) (306265 D) (Elective - I)

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

1)
2)
3)
4)
5)

Ql) 8

b)

Q2) g

b)

Q3) &)

b)

Answer Q1 or Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8.
Neat diagrams must be drawn wherever necessary.
Figuresto theright side indicate fill marks.
Use of Calculator isallowed.
Assume Suitable data, if necessary.

Section - |

Define Blood Pressure. Compare Direct and Indirect Type Blood Pressure
M easurement System. [10]

Describe the Working Principle of any onetype of Ultrasonic type Blood
Flow meter with neat diagram. [7]

OR

State the Causes, Occurrence, vibration, of Heart Sounds. Draw and
Discuss the working principle of Phonocardiography with neat diagram.
[10]

Define Plethysmography. Draw and Discuss the working principle of
Plethysmograph with neat diagram. [7]

State the function of Brainstem. With the help of neat diagram, elaborate
the brain and its parts with its function. [10]

Explaintheworking the Neuro-Muscular Transmission with neat diagram.

[8]

P.T.O.



Q4) g

b)

Q5) 8

b)

Q6) a)

b)

Q7) 8

b)

Q8) g

b)

OR

Define myoelectric voltages. Explain the working principle of
Electromyography (EMG) with the help of neat diagram. [10]

With the help of neat diagram, Explain theWorking M echanism of Evoked
Response EEG, [8]

Elaborate the role of inner ear in the mechanism of hearing. Explain the
working of Audiometer System Bekesy with the help of neat diagram.
[10]

With the help of neat diagram, Explain the Mechanism of Hearing.  [7]

OR
Define Audiometer. Elaborate on the working of Basic Audiometer with
the help of neat diagram. [10]
Describe the Anatomy of Eye with neat diagram [7]

Define the Regulation of Breathing. Explain the working of Spirometer
with the help of neat diagram [10]

With the help of neat diagram. Explain theworking of Nitrogen Analyzer.
[8]

OR

State the function of Oxygenator. With the help of neat diagram, Explain
theworking of Membrane Type Oxygenatorswith the help of neat diagram.

[10]

Withthehelp of neat diagram, Explain theworking of Airflow measurement

with the help of neat diagram [8]
THTEY

[6353]-141 2



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

PC1822 [6353]-142 [Total No. of Pages:2

T.E. (Instrumentation and Control Engineering)
INTERNET OF THINGS
(2019 Pattern) (Semester- 11) (306268)

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

1
2)
3
4)

Ql) 8

b)

Q2) g
b)

Q3) g

b)

Q4) 8

b)

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

Assume Suitable data if necessary.

How the Raspberry pi development board is different from Arduino

board. [8]

Describein detail MQTT protocol. [9]
OR

Enlist types of |oT protocols. Explain any three of them. [8]

What isloT platform? Explain selection criteriafor 10T platforms. [9]

What is identity management in 10T? Explain device centric identity
management. What areitslimitations? [9]

Draw the cloud computing model given by National Institute of Standards
and Technology (NIST). Explain any two cloud deployment models in
detail. [9]

OR

Enlist different cloud models. Explain Infrastructure-as-a-service model.
[10]

Describeany 4 general and 4 essential characteristicsof cloud computing.

[8]

PT.O.



Q5) 8

b)

Q6) a)
b)

Q7) 8

b)

Q8) a)
b)

Explain briefly aspects related to security issues in the deployment of
loT. Describe 10T security threats. [9]

Write adetailed note on Network and Transport layer challenges.  [8]

OR
Explaindifferent |0T routing attacks. [8]
Write anote on “ Lightweight Cryptography.” [9]

What issmart grid?What areits advantages? With suitablefigure, explain

smart grid and cloud integration. [9]

Describe the challengesin |oT Health Care sector. [9]
OR

Define smart city. Describethe challengesinit. [9]

Briefly explain the benefitsand challenges of Vehicleto Everything (V2X)

communication. [9]
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[6353]-143
T.E. (Instrumentation and Control Engg.)
INDUSTRIALAUTOMATION-11
(2019 Pattern) (Semester - 11) (306269)

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

1
2)
3)
4)
5

Q1) a)

b)

Q2) a)

b)

Q3) a)
b)

Q4) a)

b)

Solve Q.1 or Q.2,Q.30r Q.4,Q.50r Q.6, Q.7 or Q.8
Figuresto the right indicate full marks.

Neat diagram must be drawn wherever necessary.
Use of Calculator is allowed.

Assume suitable data if necessary.

Analyze the working of Modbus protocol with respect following: [10]
1)  Transmission mode.

1) Frame Structure.

Compare the HART & Foundation Field bus protocol. [7]
OR

Describe the concept of third-party interfaces. Examine the need of OPC

(Object linking and embedding for Process Control). [10]

Compare the recommended standard RS 232 & 485. [7]

Analyze the alarm and logging configuration in DCS. [10]

Elaborate the features of the Human Interface System with respect to:[ 7]
1)  Alarm Display

i)  Mimic Display

i) Trend Display

iv) Bar Chart Display

OR
What is mean by alarm management? Examine the different steps for
alarm management system. [10]
Examine the networking and communication in DCS. [7]

PT.O.



Q5) a)

b)

Q6) a)

b)

Q7) a)

b)

Q8) a)

b)

Develop the Functional Block Diagram (FBD) for following logic
implementation: [10]

1)  The signal state is 1 at output M3 when both OR logic operations
are satisfied.

1) The signal state is 0 at output M3 when at least one OR logic
operation is not satisfied.

Describe the advanced function ANN. [8]
OR
Consider the following two fuzzy sets: [10]

A(X) = {(X,,0.3), (X,, 0.4), (X, 0.6), (X, 0.8)}
B(X) = {(X,,0.5), (X, 0.6), (X,, 0.7), (X,, 0.9)}

Determine the following:
) AUB
i) ANB

iy A(X).B(X)
iv)  AX)-B(X)

V) AT(X)

Describe with block diagram the advanced function MPC (Model
Predictive Control). [8]
Enlist the applications of DCS in different industry. Elaborate any one in
detail. [10]
Examine the role of Distributed Control System for monitoring and
controlling in the Field. [8]

OR

How to use Distributed Control System in Pulp and paper environment.
[10]

Justify, ERP helps organizations to automate and manage core business
processes for optimal performance. [8]

DOOD
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[6353]-144
T.E. (Instrumentation & Control Engineering)
DIGITAL SIGNAL PROCESSING
(2019 Pattern) (Semester - 11) (306270)

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

1)
2)
3)
4)

Ql) a)

b)

Q2) a)
b)

Q3) a)

b)

Solve 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 calculator is allowed.

Determine the Fourier Series of the following [7]

x(n)=4sin@

Sketch the magnitude and phase response for the following system
described by the LTI system [10]
y(n) = X(N) — X(n— 1) Use DTFT method

OR
List and define any seven properties of Discrete Time Fourier Series.[7]

Sketch magnitude and phase plot for the following discrete time signal
X(n) = (0.6)" u(n). (Use DTFT method) [10]

Determine Circular Convolution between following discrete time sequence.
X, (n={1,2,1,2} and x,(n) = {2,2,1,1}. Use DFT and IDFT method.[12]

Draw butterfly structure in DIT and DIF FFT algorithm. [6]
OR

PT.O.



Q4) a)

b)

Q5) a)

b)

Q6) a)

b)

Q7) a)

b)

Q8) a)

b)

Using DIT FFT radix-2 algorithm determine DFT of following sequence
X(n)= {1,1,2,2,3,3,4,4} [12]

List and define any six properties of Discrete Fourier Transform.  [6]

Design an analog Butterworth filter; For given specification [10]

0.9 <|H({Q)|<1;for0<Q<0.2n

H(jQ)| <0.2; for 04t <Q<m

Discuss the Impulse Invariance Transformation used in IR filter design.[7]
OR

Design a Chebyshev for the following specification using Bilinear
Transformation; [10]

0.8<[HE")<1;0<w=<02n
IH(e®)] <0.2; for 0.6t <o <m

Discuss the Bilinear Transformation used in IR filter design [7]

Design a linear phase FIR low pass filter using rectangular window by
taking 7 samples of window sequence with a cutoff frequency, [12]

o, = 0.2n rad/sample.

List different type of window function used in FIR filter design. Sketch
and discuss any two window function in brief. [6]

OR

Design a linear phase FIR high pass filter using rectangular window by
taking 7 samples of window sequence with a cutoff frequency, [12]

o, = 0.8n rad/sample.

What are different methods of FIR filter design. Discuss one method in
brief. [6]

Por P Pm
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[6353] - 145
T.E. (Instrumentation & Control)
BUILDING AUTOMATION (Elective-11)
(2019 Pattern) (Semester - 11) (306271A)
Time: 2%2Hours] [Max. Marks: 70
I nstructions to the candidates:
1) Neat diagrams must be drawn whenever necessary.
2) Figurestoright indicate full marks.
3) Assume suitable data, if necessary.
Q1) & Explaintheconcept of anAir Handling Unit (AHU) and discussthedesign
and functioning of its various components. [10]
b) Compare various heat recovery techniques utilized in AHUSs. [8]
OR
Q2) @ Describethedesignvariationsand operationa differencesbetween different
types of AHUS. [10]
b) Explain the design variations and operational principles of AHUs
configured for different air combinations. [8]
Q3) @ Explaintherefrigeration cycle concept. [10]
b) Compareair-cooled chillerswith water-cooled chillers. [7]
OR
Q4) @ Describetheworking mechanismand mechanical configuration of different
types of cooling towers used in chilled water systems. [10]
b) Elaborate ontheworking principlesand design variations of varioustypes

of boilersin hot water systems. [7]

P.T.O.



Q3) 8

b)

Q6) a)

b)

Q7) &

b)

Q8) g

b)

Discuss how early fire dlarm systems evolved into modern-day systems.

[8]

Differentiate between the classifications of firealarm systems. [10]
OR

Explain the architecture and operation of aFire Alarm System (FAS).[8]

Discuss the classification of FAS loops. [10]

Discussthe fundamental concept of an Access Control System (ACS)[7]

Differentiate between varioustypesof camerasusedin CCTV systemg 10]
OR

Providean overview of different card technol ogiesused in Access Control

Systems. [7]

Describe the different types of Video Management Systems (VMS) used

in CCTV systems. [10]
THTET

[6353]-145 2



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

PC-1826

[Total No. of Pages: 2

[6353] - 146
T.E. (Instrumentation & Control)
MACHINE LEARNING
(2019 Pattern) (Elective-l1) (Semester-I1) (306271B)

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

1)
2)
3)
4)
5)

Ql) 8

b)

Q2) 8

b)
Q3) 8

b)

Q4) &)
b)

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

Use of Calculator isallowed.

Assume Suitable data if necessary.

Describein brief the concept of logistic regression and deriveitsequation.

[10]

Derive Bayes Theorem and Naive Bayes Theorem. [8]
OR

Explain in detail the concept of KNN along with its advantages and

disadvantages. [10]

Explain thefunctionsused inlogistic regression. [8]

Explain Hyperplane, Support vectorsand margin with the help of diagram.
[9]

Explain Kernelswith application. [8]
OR
Explain the concept of SVM with application. [9]

Explain separable and non-separable datawith an applicationto SVM [ §]

P.T.O.



Q3) 8

b)

Q6) a)

b)

Q7) 8
b)

Q8) 8

b)

Definethefollowing: [10]
Root node, leaf node, Gin index, entropy, pruning

Explain the working of Random Forest algorithm. [8]
OR

Explain advantages, disadvantages and applications of Random Forest
algorithm. [10]

Describethe stepsin theimplementation of Decision tree algorithm. [8]

Explain working of K means clustering algorithm. [9]
Explain Silhouette method. [8]
OR

Explain model evaluation methods of unsupervised machine learning
algorithms. [9]

Explain categoriesof Hirarchical clustering. [8]

THIRY

[6353]-146 2



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

PC-1827 [Total No. of Pages :2
[6353]-147

T.E. (Instrumentation and Control Engineering)
ELECTRICAL DRIVES
(2019 Pattern) (Semester - I1) (Elective - 11) (306271 C)

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

1) SolveQ.lor Q2 Q.30r Q4,Q5o0r Q.6, Q.70r Q8

2) Figures to the right side indicate full marks.

3) Neat diagrams must be drawn wherever necessary.

4) Use of Calculator is allowed.

5) Assume Suitable data if necessary

Q1) & What are the different types of DC motors and how do they differ in

terms of performance? [8]

b) What are some common controllersand firing circuitsused in DC drives

and how do they impact the performance of the motor? [9]

OR

Q2) @& How does a shunt motor differ from a series motor in terms of its
characteristics and applications? [8]

b) What are the different types of DC drives and what factors should be
considered when designing them? [9]

Q3) @ Draw and discuss the torque-slip characteristic of an induction motor.
How does it affect motor performance? [8]

b) What is vector control and rotor-side control, and how do they impact
the operation of AC motorsin cyclo converter-fed AC drives? [9]

OR

Q4) & Whatisthesignificanceof torque-dip characteristicsininduction motors?
What arethe different types of |oads that an induction motor can operate

with, and how does it affect its performance? [8]
b) What isstator frequency control, and how isit used to control the speed
of an induction motor? Discussit in detail. [9]

PT.O.



Q5)a)

b)

Q6) a)

b)

Q7) 8

b)

Q8) g

b)

What typesof ectrica drivesare commonly used in compressors? Discuss
with itsimpact on the performance and efficiency of the system. [9]

What are some common types of pumps that are powered by electrical

drives. How do these drives impact the flow rate, pressure, and overall

efficiency of the pumping system? [9]
OR

How are blowers and fanstypically powered using electrical drives, and
what are some common challengesthat can arisein these applications? 9]

What types of electrical drives are commonly used in cranes and hoists,
and how do these drives impact the lifting capacity and speed of the
system? [9]

How do power electronic systems (Electrical drives) contribute to the
overall efficiency and performance of electric vehicles, and what arethe
key design considerations that must be taken into account when
implementing such systems? [9]
Discuss the role of DC-DC converters and DC-AC converters in the
operation of electric vehicles, and eval uate the challenges associated with
the implementation of these systems. [9]

OR

Discuss with example the role of DC-AC convertersin electric vehicle
applications, and how do they contribute to the overall performance and

efficiency of thevehicle. [9]
Doesbattery lifeand performance of electric vehiclesaffected by electric
drive used? Justify with example. [9]

o) o) e
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[6353]-148

T.E. (Instrumentation and Control)
ANALYTICAL INSTRUMENTATION (Elective-11)
(2019 Pattern) (Semester - 11) (306271 D)

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

1) Answer Qlor Q2 Q.30r Q4, Q50r Q.6, Q.70r Q.8.

2) Figures to the right side indicate full marks.

3) Neat diagrams must be drawn wherever necessary.

4) Use of Calculator is allowed.

5) Assume Suitable data if necessary.

Q1) @ Explaintheprincipleof working of Liquid Chromatograph with suitable
block diagram. Giveits applications. [8]

b) What arethedifferent types of Chromatography? Enlist them. Draw the
schematic diagram of Gas Chromatography and explain function of each
part? [9]

OR
Q2) @ Explaintheworking principle of Katharometer or thermal conductivity
meter used as detector in Gas Chromatograph. Draw diagram or circuit

of it. [8]

b) Draw a block diagram/schematic diagram of HPLC Chromatography
and explain itsworking principle. State any two applicationsof it.  [9]

Q3) a Explainthe working of flue gas analyzer or exhaust gas analyzer using
block diagram. Which are the gases measured by thistechnique? [9]

b) Draw and explain the principle of operation of Zirconium oxide based

oxygen analyzer. Draw Zirconiacell in basic form. State the expression
of voltage generated across the cell. [9]

PT.O.



Q4) g

b)

Q5)a)

b)

Q6) &)

b)

Q7) &

b)

Q8) g

b)

OR

Draw and explainthe Turbidity analyzer. State the formulafor calculation
of turbidity. State conversion formula between ppm and NTU units. [9]

Write anote on pollution monitoring instruments. Include the CO, CO2
and Nox measuring techniquesin your note? [9]

Define Osmossand reverse osmods. Draw ablock diagram of household RO
water filter. Explaninbrief different filtersusedinit and their functions. [9]

Explainthe Principleoperation of Mass Spectrometer. Explaintheworking

of Magnetic deflection mass spectrometers. [9]
OR

Define and explain the process of electro-dialysis. Why it is called ion

exchange method? [9]

Explain working ofMagnetic Deflection Mass Spectrometer and prove
with derivation that the radius of the orbit isafunction of the m/eratio of
the particles. [9]

Draw the schematic diagram of scintillation counter and explain how it

detectsnuclear radiation? [8]

Explain working of Gamma Spectrometry. Draw diagram of it. [9]
OR

Explain principle of working of GM tubein detail. Draw suitablediagram

of it. Compare it with Proportional Counter (any two points). [8]

Enlist thethreetypes of particlesemitted in Radioactive decay. Compare
their properties /characteristics (any three points) Define the unit of
radioactivity. [9]

Fskeskest
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[6353]-149
T.E. (Automobile)
NUMERICAL & OPTIMIZATIONMETHODS
(2019 Pattern) (Semester - 1) (316481)

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

1)
2)
3)
4)

Q1) a)

b)

Q2) a)

b)

Q3) a)

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.

d
Find y(m)using Taylor Series method d_i =X+Ywith Xx=1, y= 0 and
dy
h = 0.1 Comparing with 4 ~ FO6Y),Y(%0)=Yowe can have
f(xy)=xty,x,=1,y,=0,x =13, h=0.1. Prepare a table of X and y
values. [9]
2

d
Solve the boundary value problem dle —64y+10=01Initial condition,
y(0)=1,y(1)=1 take step size, h=1/3 compute y (1/3) and y (2/3).[8]
OR

d
The relationship between X and y is given by d—i+ Xy =2 Estimate Yy at

X = 5.1 using 4" order Runge-Kutta method Assume y= 2 at X =5.0 take
step size of 0.05. [9]

ou o°
Solve Eu =67lj for the following condition using Schmidt method at
Xx=0and Xx= 0.5, u=1 for all values of t at u=2x+1 for 0 <x<0.5.
Take increment in X as 0.1 and increment in t as 0.01. Find all values of

“u” fort =0 to t = 0.03. [8]

Evaluate the integral .[O” (5+3sinx)dx using simpsons 3/8" rule. Take 6
equal subintervals. Calculate percentage error. [9]

dxdy
(X+Y)

2
Using Trapezoidal rule, evaluate [ = ”1 taking four subintervals.[9]

OR

PT.O.



Q4) a)
b)

Q5) a)
b)

Q6) a)
b)

Q7) a)
b)

Q8) a)

b)

Evaluate 1= j122x2 /1+ x* using Simpson 3/8" Rule. [9]

Find double integration of f (X,y) =X + y+5 for x=10to 2 and y =0 to 2
and taking increment in both X and y as 0.5. Use trapezoidal rule.  [9]

Expain Golden-section search method. [4]
Explain classification of optimization problem. [4]

Find the initial basic feasible solution for the Transportation Problem by

Vogel’sapproximation method. [9]
D1 D2 D3 | D4 |supply
Ol 11 13 17 14 250
02 16 18 14 10 300
03 21 24 13 10 400
demand | 200 | 225 | 275 | 250 | 450
OR
Explain Single variable unconstrained optimization. [4]

Using Newton method calculates the maximum value of the equation

2sinx—0.1x 2take initial guess 2.5 and do 3 iterations. [4]

Using golden section search method determine the maximum value of

f (X) = 2 sinx-0.1x* in the interval [0,4]. [9]

Explain Genetic algorithms. [9]

Explain Ant Colony optimization and also write its advantages,

disadvantages and applications. [9]
OR

Explain particle swarm optimization and also write its advantages,
disadvantages and applications. [9]

Explain Simulated annealing and also write its advantages, disadvantages
and applications. [9]

¥ %k %k
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[6353]-150
T.E. (Automobile Engineering)
HEAT TRANSFER
(2019 Pattern) (Semester - 1) (316482)
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 side indicate full marks.
4) Assume Suitable data if necessary.

Q1) @ Explainthesignificanceof thermal boundary layer [6]
b) Explainthesignificance of following dimensionless numbers [6]
1)  Prandtl number
i)  Reynold Number.
i) Nusselt Number
c) Cadculate appropriate Reynolds numbers and state if the flow islaminar
or turbulent for thefollowings: [9]
1)  Theroof of coach 6 mlong, travelling at 100 km/hr inair (p = 1.2
kg/m3, u=1.8 x 10-° kg/ms)
i)  0.05kg/sof carbondioxidegasat 400K flowingina20 mm diameter
pipe (u = 1.97 x 10° kg/ms)

OR
Q2) @ ExplainLocal and Average heat transfer coefficient. [6]
b) Definetheforced convection and give three practical examples of forced
convection. [9]

c) Airat20°Cisflowing aongaheated plateat 134°C with avelocity of 3
m/s. The plate is 2m long. Heat transferred from first 40cm from the

leading edgeis 1.45 KW. Determine the width of the plate. [6]
Propertiesof air at 77°C.  p=0.998 kg/m?;
C.=1.009KJKgK; v=20.76x10° m?s,  k=0.03W/mK

Usethefollowing correlation
Nu,=0.332 Re*> Pro®

PT.O.



Q3) g

b)

Q4) &)

b)

Write the characteristics dimension for following cases in natural
convection. [4]
)  Vertical cylinder

i)  Horizontal cylinder

i)  Horizontal plate

Iv) Sphere

Explain Mechanism of natural convection with example. [4]
A sheet meta air duct carriesair-conditioned air at an average temperature
of 10°C. The duct size is 320 mm 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. [10]

Usethefollowing properties:
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/m?3; u = 18.2x10° Ng/m?; v =15.1 x 10° m?/s;
k= 0.0256 W/mK and Pr=0.71.
OR

Differentiate between filmwise and drop wise condensation . Which type
of condensation is desirable and which type of condensation occurs in
actua ? State. [8]

A nuclear reactor with its core constructed of parallel vertical plates 2.2
m high and 1 .4 m wide has been designed on free convection heating of
liquid bismuth. The maximum temperature of the plate surfaceislimited
to 960°C while the lowest allowable temperature of bismuth is 340°C.
Cal culate the maximum possible heat dissipation from both sides of each
plate. For the convection coefficient, the approximate co relation is,

Nu= 0.13 (Gr. Pr)o3% ¢

Where, different parameters are evaluated at the meansfilm temperature
with standard notification. p =10000 kg/m?, u =0.866 x 10~ kg/ms,
Cp=150.7 JkgK, k = 13.02 W/mK [10]
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Q5) 8

b)

Q6) a)

b)

Q7) 8

b)

Draw labeled temperature profiles of the following types of heat
exchangers. [4]

1)  Parallel flow heat exchanger
i)  Counter flow heat exchanger

What do you mean by fouling in heat exchangers? State the causes of
fouling. [5]

Consider thefollowing parallel flow heat exchanger [8]
cold flow enters at 40°C: C_= 20,000 W/K

hot flow enters at 150°C: C = 10,000 W/K

A=30m?, U=500W/mK.

Determinethe heat transfer rate and exit temperature

OR
What isLMTD for aheat exchanger? Derive an expression for LMTD of
parallel flow heat exchanger. [10]
Explain working of aHeat pipewith Application [7]
Explain [6]

) Planck’sLaw

i)  Wien'sDisplacement law

i) Kirchhoff;sLaw

Definelrradiation with their characteristics. [4]

Determinethe heat lost by radiation per meter length of 2100 mm diameter

pipeat 300°Cifitis. [8]

I) Locatedinalargeroom of brick wall whose temperatureis 20° C.

i)  Locatedina200 mm diameter brick conduit at atemperature of 20° C.
eﬁpe:0.797, €,,40-93

(Assume length of pipe=1m)

OR
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Q8) @ Definefollowing surface Emission Properties [6]
1) Emissive power (E)
i) Emissivity (g)
iii) Monochromatic emissive power (g,)
b) Write anote on radiation shape factor. [4]

c) Twopardld planeswithemissivity 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]
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[6353]-151
T.E. (Automobile Engineering)
DESIGN OF MACHINE COMPONENTS
(2019 Pattern) (Semester - 1) (316483)

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

1)
2)

Ql) g

b)

Q2) &
b)

Q3) 8
b)

Q4) g

b)

Answer four guestions from the following.
Assume suitable data if necessary.

A square threaded power screw 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 is 40 mm. The coefficient of friction
for thescrew is0.1 and for thecollar is0.9. Determinethetorquerequired

to raise the load and torque required to lower the load. [12]

Derive an expression for torque required to lower the load in power

screws. [6]
OR

Explain the types of fastenings. [6]

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]

Write a short note on S-N diagram. [7]
Derive soderberg equation. [10]
OR

What are the causes of stress concentration and the methods to improve
the same? [10]

A mass of 500K g 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) 8
b)

Q6) a)
b)

Explain about herringbone gears with sketch. [6]

Design apair of helical gearsare to transmit 15KW at 10,000rpm of the
pinion with PCD 80mm. The transmission rétio is 3:1. Assume o =20°
FDI, B=45°. 5 =193.2Mpa, BHN=250 for pinion and gear. Check only
tangential tooth load. Y= (0.154—-0.912/Z ), C =5.55/5.55+V°* [12]

OR
Explain about spur gear nomenclature. [6]

A spur gear set to transmit 20 KW at 900rpm of pinion. Thetransmission
ratio is 7/3:1. Take 20° FDI, Z,=18, o, = 140Mpa for pinion and
c, = 55Mpa for gear. The diameter of the pinion is 105 mm. Design
number of teeth, module and face width for strength only.

Y= (0.154 —0.912/7), C,=3.05/3.05+V [12]

Q7) Worm & worm wheel 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. Teke o= 207 Mpa, for worm and ¢ = 82.4 Mpa, for worm
wheel. Form factor Y= 7(0.154 — 0.912/2). [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 6, =233.4 Mpa, BHN=200
for pinion and 6,=172.6 Mpa, BHN=150 for gear. Form factor Y = =
(0.154 - 0.912/2 ), C = 6.1/6.1+V. [17]

X ok %k
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[6353]-152

T.E. (Automobile)
AUTOMOBILE ELECTRICAL AND ELECTRONICS
(2019 Pattern) (Semester - I) (316484)

Time : 2Y2 Hours] [Max. Marks : 70
Instructions to the candidates:

1) AnswerQ.lorQ.2, Q.30rQ.4,0.50rQ.6,0.7o0rQ.S8.

2) Neat diagrams must be drawn wherver necessary.

3) Figures to the right indicate full marks.

4) Assume suitable data if necessary.

Q1) a) Write down the Principle and Construction of starter motor. [6]
b) Explain with neat sketch the starter motor characteristics. [6]

c) Discuss the selection of cranking motor with the help of performance

curve. [6]

OR
02) a) Explain the construction and working of alternator. [8]
b) Explain the working of Wind shield wiper. [10]
03) a)  Write a short note on Injection timing control. [S]
b)  Write down the design considerations of Starter Motor. [5]
c) Explain working of Oil pressure gauge. [7]

OR
Q4) a) Write a short note on Steering wheel angle sensor. [S]
b) Explain working of Oil pressure gauge. [S]
c) What are the different types of actuators? Explain any one. [7]

PT.O.



05) a)
b)

Q6) a)
b)

Q7) a)

b)

08) a)

b)

Explain with neat sketch Airflow rate sensor.

Explain with neat sketch Motorized Actuators.

What are the different types of Sensors? Explain any one.

OR

Explain MPFI system with neat sketch.

[S]
[5]
[7]

[5]

Write down the difference between cold start and warm start system.[S]

Write short note on CI Engine management system.

Explain CRDI system with neat sketch.

Explain Collision avoidance system with layout.

Write short note on Smart Parking Assist System (SPAS).

OR
Explain Radar warning system.
What is Driver State monitoring? Explain in brief.

Explain MPFI system with neat sketch.
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Total No. of Questions: 8] SEAT No.:
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[Total No. of Pages: 2

[6353] - 153
T.E. (Automobile/M echanical Engineering)
ADVANCED FORMING AND JOINING PROCESSES
(Elective-1) (2019 Pattern) (Semester - 1) (302045 A) (Theory)

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

1) All questionsarecompulsory i.e. Solve Q1 or Q2, Q3 or Q4, Q50r Q6, Q7 or Q8.
2) Neat diagrams must be drawn wherever necessary.
3) Figurestotherightindicate full marks.

Q1) @ Explainindetail, weld thermal cyclesand their effectswith sketches. [8]

b) Explainin details concept of Heat Affected Zone (HAZ) with sketches
and Effects of HAZ on the different properties? [9]

OR

Q2) @ Explainindetail importanceof effectsof preand post weld heat treatments
processes? [8]

b) Explain in detail concept of weldability & its assessment; explain the
importance of weldability. [9]

Q3) @ Explainwith sketch, Cold pressure welding process with advantagesand
limitations. [9]

b) Explain in detaill with sketch, Ultrasonic welding process features and
applications. [9]

OR
P.T.O.



Q4) &)

b)

Q3) 8

b)

Q6) a)

b)

Q7) 8

b)

Q3) &)

b)

Explain in detail with sketch, Explosive welding process with features
and advantages. [9]

Explainindetail with sketch, Forge welding processwith advantages and
limitations. [9]

Analyze with the sketch, working of Electroslag welding process and its
applications. [8]

Explain with sketch, working principle of Electron beamwelding and its
applications. [9]

OR

Analyzewith the sketch, working of Laser Beam welding processand its
applications. [8]

Explain therole of welding automation in aerospace, nuclear and surface
transport vehicles, [9]

Explainin detail, sustainability and drivers for sustainable devel opment
and sustai nable manufacturing. [9]

Explain the importance of Safety norms in forming and welding aso
explain Socio-economic aspectsrelated to forming and welding.  [9]

OR

Explain one case study on waste recycling and one on material recycling.

[9]

Explain various Environment protection normsand recycling techniques.

[9]

THIRY
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[6353]-154
T.E. (Mechanical) (Automobile Engineering)
MACHINIGN SCIENCE & TECHNOLOGY

(2019 Pattern) (Semester - 1) (302045-B) (Elective - 1)

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

1)

Q2) g

b)

Q3) g

b)

Q4) g

b)

Q5) 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.
Assume suitable data, if necessary.

Explain and classify grinding wheel s sel ection factors. [10]
Explainany onelapping processwith neat sketch and stateitsapplications.
[7]

OR
Explain Ball burnishing processwith neat sketch. State its advantage and
applications. [10]
Explain grinding wheel designation : 35-A-46-M—-3-S-33 [7]

Compare of jigs and fixtures with minimum five points. Write industry

significancefor jig and Fixture.(Minimum Five points) [10]

With neat sketch describe the concept of degree of freedom. Explain the

Six point location principle with neat sketch. [8]
OR

Write any six principles of clamping and draw labeled sketch of strap

clamp. [10]

Explain with neat sketch inspection fixture. [8]

Evaluate the phase of drawing interpretation in proces planning activity.[ 9]
OR
Explain production equipment & tooling selection in process planning.[ 8]

P.T.O.



Q6) a)

b)

Q7) 8

b)

Q8) a

b)

Two different types of machining processes process-1 and process-2
can be used for the same job. Evaluate economics of process planning
and selection of optimal process for this case. [9]

Explain with flowchart process selection in process planning. [8]

Generate CNC part programming for the below part which requiresonly
threading operation as shown. [10]

. =88
le————45 ——aq5

Explain the stepsinvolved in CNC part programming. [8]
OR

Explainwith neat diagram Linear interpolation and Circular interpolation

methods used for CNC part program. [10]

“Tool length Compensation in CNC part programming is necessary.”

Explain the statement with neat diagram. [8]
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T.E. (AutomobileEngg.)

AUTOMOTIVE REFRIGERATIONANDAIR CONDITIONING

(2019 Pattern) (Semester- 11) (316485)

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

1
2)
3
4)
5)

Ql) 8
b)

C)
Q2) &)
b)
C)

Q3) 8

b)

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

Assume Suitable data if necessary.

Use of steam table and psychrometric chart is allowed.

Explain physiological hazardsresulting from heat. [6]
Explain factorsaffecting Effective temperature. [6]
Explain any threeair distribution modes. [6]
OR

Explain different typesof Air Filters. [6]
Explain Cool-down Performance of A/c system of vehicle. [6]
Explain temperature control systems. [6]
Definefollowing Psychrometric Properties. [8]
)  WBT

i)  Dew point depression
i)  Partial pressure of water vapour
Iv) Reativehumidity
A dling psychrometer hasfollowing readings,
DBT = 30°C; WBT = 20°C and barometer reading = 740 mm of Hg.
Determinethe following without using psychrometric chart. [9]
1)  Partial pressure of water vapour
i)  Sp. Humidity
i)  Relativehumidity
iv) DPT
V)  Sp. Enthalpy of moist air.
OR

PT.O.



Q4) @ Explainindetal sensible heating and sensible coiling processes.  [10]

b) 800 m¥*min of recirculated air at 22°C DBT and 10°C DPT is to be
mixed with 300 m¥min of freshair at 30°C DBT and 50% RH. Determine
enthal py, specific humidity and DPT of mixture. [7]

Q5) Thefollowing datarefer to air conditioning of a system: [18]
Outside design condition : 35°C DBT, 27°C WBT
Room design condition : 26°C DBT, 19°C WBT
Room sensible heat gain : 11.1 kW
Room latent heat gain : 3.9 kW
By-pass factor of colling coil used = 0.2

The 25% fresh air by mass is mixed with 75% return air before entry to
cooling coil. Determine:

a ADP of cooling col
b) Supply air DBT and WBT
c) Moisture removed by cooling coil
d) Refrigerationload on cooling coil.
OR
Q6) Thefollowing datarefer to summer air conditioning of abuilding: [18]
Outside design condition : 43°C DBT, 27°C WBT
Inside design condition : 25°C DBT, 50% RH
Room sensible heat gain : 84000 kJhr
Room latent heat gain : 21000 kJ/hr
By-pass factor of colling coil used = 0.2

The return air from the room is mixed with the outside air before entry to
cooling coil intheratio of 4:1 by mass. Determine:

a ADP of cooling col
b) Supply air temperature
c) Freshar massflow rate

d) Refrigerationload on cooling coil.
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Q7) 8
b)

Q8) &)
b)

Explain Refrigerant Handling.
Explain Leak detection methodsinAC.
Explainrefrigerant charging.

OR
Explaininitial vehicleingpection.

Explain Odour removal inAC.

Explain Automotive AC system flushing.

\

ﬂ(o Q
\

ﬂ(o Q
\

ﬂ(o Q
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[6353]-156

T.E. (Automobile Engineering)
AUTOMOTIVE CHASSIS AND TRANSMISSION
(2019 Pattern) (Semester - IT) (316486)

Time : 2Y2 Hours] [Max. Marks : 70
Instructions to the candidates:

1) Answer four questions from the following

2) Draw the neat sketches wherever required

Q1) a) Explain the basic requirements of wheels. [8]
b) Explain the construction of Pressed Steel Disc wheel neat sketch. [10]
OR
02) a) Explain self energizing brake with neat sketch. [10]
b)  Explain the following. [8]
1)  Brake fade
i)  Stopping distance
i) Brake balance
1v) Brake torque

03) a) Explain the construction and working of Electromagnetic clucth with
neat sketch. [10]

b) What are the functions and requirements of clutch? [7]
OR
04) a) Explain the working of sliding mesh gearbox with neat sketch. [10]

b) What are the resistances the vehicle has to face? Explain. [7]

PT.O.



05) a)
b)

06) a)

b)

Q7) a)
b)

08) a)
b)

List out the types OF Axle & Explain Semi - Floating axle. [10]

Explain Hotchkiss Drive with neat sketch. [8]
OR

Explain the need of differential in vehicle & Explain about differential

locking. [10]

Explain about Non slip differential and differential lubrication. [8]

Discuss the construction and working of fluid flywheel with sketch.[10]

Explain the construction & working of Wilson epicyclic gear train. [7]

OR
Explain semi - automatic transmission with features. [10]
What are advantages and disadvantages of CVT? [7]
EEEN
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[6353]-157
T.E. (Automobile)
DESIGN OF ENGINE COMPONENT
(2019 Pattern) (Semester - |1) (316487)

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

1)
2)
3)
4)

Q1) a)

b)

02) a)
b)

Answer Q1 or Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8.
Neat diagrams must be drawn wherever necessary.
Figure to the right side indicate full marks.
Assume Suitable data if necessary.

Explain with a neat diagram the valve gear mechanism for vertical

engine. [7]

The conical valve of an I.C. engine is inside a valve port of 46 mm

diameter and is subjected to a maximum gas pressure of 3.5 N/mm?.

The safe stress in bending for the valve material is 50 MPa. The valve

i1s made of steel for which k = 0.42. The angle at which the valve disc

seat is tapered is 45°. [10]

Determine:

1)  Width of valve seat;

i1) Valve head diameter;

ii1) Thickness of the valve head;

iv) Stem diameter; and,

v) Maximum lift of the valve.

OR

What are the functions of automobile cooling systems? [6]

The lubricating oil from a diesel engine flows through an oil cooler at

the rate of 5.5 liters per minute. If the oil enters the cooler at a temperature

of 355K and leaves the cooler to enter the engine at 283 K, how much

heat energy is extracted from the oil per second? Assume specific heat

capacity of oil = 200 J/kg K and Mass of 1 litre of the oil = 0.85 kg.
[S]

Explain splash type of lubrication system used in IC Engines. [6]

PT.O.



03) a)
b)

04) a)

b)

05) a)
b)

Differentiate between Flywheel and Governor. [4]

A machine is driven by a motor, which exerts a constant torque. The
resisting torque of the machine increases uniformly from 500 N-m to
1500 N-m through a 360° rotation of the driving shaft and drops
suddenly to 500 N-m again at the beginning of the next revolution.
The mean angular velocity of the machine is 30 rad/s and the coefficient
of speed fluctuations is 0.2. A solid circular steel disk, 25 mm thick, is
used as flywheel. The mass density of steel is 7800 kg/m*® while
Poisson’s ratio is 0.3. Calculate the outer radius of the flywheel disk
and the maximum stresses induced in it. [13]

OR

The turning moment diagram for a petrol engine is drawn to the
following scales: Turning moment, | mm = 5 N-m; Crank angle,
I mm = 1°. The turning moment diagram repeats itself at every half
revolution of the engine and the areas above and below the mean turning
moment line, taken in order are 295, 685, 40, 340, 960, 270 mm?>.
Determine the mass of 300 mm diameter flywheel rim when the
coefficient of fluctuation of speed is 0.3% and the engine runs at
1800 r.p.m. Also determine the cross-section of the rim when the width
of the rim is twice of thickness. Assume density of rim material as

7250 kg / m’. [14]
State different types of stress in Flywheel. [3]
Explain Hydrodynamic lubrication with neat diagram. [8]

The following data is given for a 360° hydrodynamic bearing : radial
load = 3.2 kN, journal speed = 1490 rpm, journal diameter = 50 mm,
bearing length = 50 mm, radial clearance = 0.05 mm, viscosity of
lubricant = 25 cP Assuming that the total heat generated in the bearing
is carried by the total oil flow in the bearing, calculate: (i) coefficient of
friction: (i1) power lost in friction; (ii1)) minimum oil film thickness;
(iv) flow requirement in litres/min; and (v) temperature rise. [10]
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06) a)
b)

] I, . r ¢} 0 P
I O IR 4V P I I P
o 0 1.0 o (10.92) " T 0 B
01 09 0240 69.10 4.50 3.03 0 0.826

02 0.8 0.123 67.26 257 2.43 0 0.814

014 0.6 0.0626 61.94 .52 2.26 0 0.764

0.6 0.4 0.0389 54,31 120 1,56 0 0.667

0ig 0.2 0.021 4222 0.961 0.760 0 0,495
O T W . OIS 362 0756 0411 0 0.358 |
0.97 0.03 - - - - 0 - i
D 0 0 b) D P 0 o |
i 0 Lo oo (£5) ” x 0 - [
0.1 09 133 93 2.4 337 0.130 0.340 |
0.2 08 0.631 74.02 12.8 3.59 0.280 0528 |
04 0.6 0.264 63.10 5.79 3.99 0.497 0.484 ’

0.6 0.4 0.121 5058 3.22 4.33 0.680 0415

0.8 0.2 0.0446 3624 170 962 0.847 0313

0.9 0.4 0.0188 26,45 .05 17 0919 (.24
0.97 0.03 0.00474 1547 0.514 482 0973 0152 |
1.0 0 0 0 ) o Lo 0o

OR
Explain dynamic load carrying capacity of bearing. [6]

A single-row deep groove ball bearing is subjected to a radial force of
8 kN and a thrust force of 3 kN. The shaft rotates at 1200 rpm. The
expected life L, of the bearing is 20000 h. The minimum acceptable
diameter of the shaft is 75 mm. Select a suitable ball bearing for this

application. Assume initial trial value from table as Y = 1.5 for > €

r

[12]

Xand'Y factors for single-row deep groove ball bearings

(fi] | (Fﬂ] se (Q-) > ¢

Co £ £, _ ¢
X Y X Y

0.025 1 0 0.56 2.0 0.22

0.040 l 0 0.56 1.8 0.24

0.070 R 0 0.56 .6 0.27

0.130 1 O 0.56 1.4 0.31

0.250 S 0 0.56 1.2 0.37

(0.300 1 0 0.56 1.0 .44
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Principal bearing dimensions Basic load ratings | Designation
Inner Outer Width Dynamic | Static load
diameter | Diameter | B(mm) | load capacity
d(mm) D (mm) capacity | C, (N)
C (N)
130 25 66300 40500 6215
75 160 37 112000 72000 6315
190 45 153000 114000 6415
Q7) a) State cylinder arrangement in multi-cylinder engines with neat sketch.

[8]

b) The cylinder of a four-stroke diesel engine has the following
specifications: Brake power = 3.75 kW, Speed = 1000 rpm, Indicated
mean effective pressure = 0.35 MPa, Mechanical efficiency = 80%,
length of stroke to bore diameter ratio =1.5. Determine the bore
diameter, length of the stroke and speed of piston. [10]

OR
08) Write Short notes on : [18]
a) Mechanical fuel pump testing,

b) Distributor dwell-angle

c¢) Oscilloscope engine analyzers

e
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[6353]-158

T.E. (Automobile Engineering)
AutomotiveAerodynamicsand Body Engineering (Elective-11)
(2019 Pattern) (Semester - 11) (316488 - A)

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

1) Answer Qlor Q2 Q.30r Q4,Q5o0r Q.6, Q.70r Q8.

2) Figures to the right side indicate full marks.

3) Neat diagrams must be drawn wherever necessary.

Q1) @ Writedown the Fundamentals of wind tunnel technique. [9]
b) Explainindetailsabout. [9]
)  Largefull-scalewindtunnels
i)  Small full-scalewind tunnels
i) Climatictunnels
OR
Q2) @ Discusstheeffect of aerodynamic noise on the motion of aroad vehicle. [9]

b) Write a Note on CFD methodology — Application to vehicle

aerodynamics. [9]
Q3) a What are the methods of improving space in cars? Discuss. [8]
b) Writedown the Methods of improving visibility. [9]

OR

Q4) @ Describe Sheet metal as auto body material with its advantages and
disadvantages. [8]

b) List out the points to be considered while designing adriver’s seat. [9]

PT.O.



Q5)a)
b)

Q6) a)
b)

Q7) 8

b)

Q8) g

b)

What are the possible locations of engine in abus body layout? [8]

Describe the dimensions of driver seat in relation to control. [9]
OR

Write a Note on design of chassis frame. [8]

Explain the constructional details of aconventional bus body. [9]

List out the points to be considered for Impact protection from steering

controls. [9]

Describe the symmetric & asymmetric vertical loadsin car. [9]
OR

What isthe Use of energy absorbing system in automobiles? Explainin

detail. [9]

Write down the importance of Bumper in automobile. [9]

o) o) e
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[6353]-159
T.E. (Automobile Engineering)
AutomotiveM aterials

(2019 Pattern) (Semester - 11) (316488 - B) (Elective - 11)

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

1)
2)
3)

Ql) 8

b)

Q2) g

b)

Q3) @)

b)

Q4) g
b)
Q5) 8

b)

Answer Q.1 or Q.2, Q.30or Q.4, Q.50r Q.6, Q.7or Q8
Figures to the right side indicate full marks.
Neat diagrams must be drawn wherever necessary.

Describe the Spray up process. [9]

Explain the Reinforcement of fibresin composites. [8]
OR

Compare Pultrusion with Compression moulding. [9]

Explainthe Resin transfer moulding. [8]

Discuss the sequences of application of paint on automotive body. [9]

Explain the properties and composition of glass. [9]
OR

Describethe use of nanoparticlesin paintsto make them sdlf- cleaning. [9]

Explain the various gpproachesin tempering of glassfor shatter resstance. [9)]

Explainthe Electro- or magneto-rheological engine mounts. [9]

Explain the powder metallurgy process for making disc brake pads. [8]

PT.O.



OR
Q6) @ Describethe use of ceramicsasfuel injectorsin automotive engines.[9]

b) Discussthe use of ER fluids in dampers in automobiles. [8]
Q7) @ Describe the materials developments by Land Rover. [9]
b) Explain the criteria for selection of materials for different systems in
automobiles. [9]

OR
Q8) @ Discuss the Ashby charts. [9]
b) Explainthedevelopmentsin materialsby Honda. [9]

Fskeskest
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[6353]-160
T.E. (M echanical - Sandwich engg.)/(M echanical engg.)
NUMERICAL & STATISTICAL METHODS
(2019 Pattern) (Semester - 1) (302041)

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

1) Answer Qlor Q.2 Q.30r Q4, Q50r Q.6andQ.7or Q.8.

2) Neat diagrams must be drawn wherever necessary.

3) Figuresto theright indicate full marks.

4) Use of scientific calculator is allowed.

5) Assume suitable data, if necessary.

Q1) a) Solve IOE e"*dx using three-point Gauss Legendre formula. [8]
b) Evaluate LMLS (X—y+1)dx dy using Simpson’s 1/3" rule with number of
strips for X & y equal to 4. [10]
OR
28in X ) ) .

Q2) a) Evaluate | = L y dx using Simpson’s 3/8" rule with 6 equal
subintervals. [8]

b) Draw the flowchart of Simpsons 1/3" Rule. [9]

c) Solve | = _[0” sin XdX using Trapezoidal rule. Take n= 6. [9]

Q3) a) Draw a flow chart to fit data in a power equation of type y=ax’.  [5]

b) A material is tested for cyclic fatigue failure whereby a stress in N/mm?,
is applied to the material and the number of cycles needed to cause
failure is measured. The results are in table below:

N, cycles 1 10 | 100 | 1000 | 10000 | 100000 |1000000
Stress, 1131 [1058 | 993 801 651 562 427
(N/mm?)

When a log-log plot of stress versus cycles is generated, the data trend
shows linear re ationshif? (Straight linegl. Use the method of least squares

to find the equation of the straight line. [8]
c) Draw flowchart for Lagrange interpolation method. [9]
OR

PT.O.



Q4) a) Asetofxvalues and respective y values are given below. Using Lagran%e
interpolation method, find the value of xat y=0.42 and y at x=17. [§]

x | 10 20 30 40 50
y | 0.1105 0.1985 0.2727 0.4101 | 0.5123

b) Kinematic Viscosity of water (V) is related to temperature (T) in the

following manner: [10]
T(°C) 0 4 8 12 16 20 24
Y 1.7923 {1.5676|1.3874 | 1.2396(1.1168 |1.0105|0.9186
(10m?/sec)

Use method of least squares to fit the parabolic equation of the form
v =a+bT+cT* for the data. Use Gauss elimination method to solve the
simultaneous equations for a,b and c.

Q5) a) Calculate the first four moments about the mean of the given distribution.
Also find B1 and 2. [8]

X 120| 25| 3.0 3.5 40 | 45| 5.0
f |4 36 60 90 70 | 40 10

b) Ten competitors in a musical test were ranked by three judges in the
following order. [9]

judge [1 ] 6 ] s J 10 3] 2] 4o 7]8
udge | 3 | 5 | 8 4l 7110] 2]1]61]09
3dudge | 6 | 4 | 9 8 | 1| 2| 3|10]5]7

Use rank correlation coefficient to discuss which pair of judges has
nearest approach to common liking in music.

OR

Q6) a) Compute Karl Pearson’s coefficient of correlation for the followin
heights in inches of fathers (X) and their sons (Y). [9

X 65 68 67 | 67 68 69 70 | 72
Y 67 68 65 | 68 72 72 69 | 71

b) Discuss the following terms [8]
1)  Coefficient of variation
1) Central moments
i) Skewness
iv) Kurtosis
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Q7) a) Find the probability that a leap year has 52 Sundays. (8]

b) Three bags contain 3 red, 7 black: 8 red, 2 black, and 4 red & 6 black
balls respectivel?r. 1 of the bags is selected at random and a ball is drawn
from it. [f the ball drawn is red, find the probability that it is drawn from
the third bag. [9]

OR

Q8) a) In a distribution of ‘NSM’ marks exactly normal, 10% of students are
under 40 and 5%are over 80. Find the mean and standard deviation of
the distribution. [A, =0.4,Z =1.29,A,=0.45,Z, = 1.65] [9]

b) A can hit the target 1 out of 4 times, B can hit the target 2 out of 3 times
and C can hit the target 3 out of 4 times. Find the probability of [8]

1)  atleast two hit the target
i) At most two hit the target

i) No one hitting the target

X ok %k
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[6353]-161
T.E. (Mechanical)/(M echanical -Sandwich Engg.)
HEAT AND MASSTRANSFER
(2019 Pattern) (Semester - |) (302042)

Time: 2%2Hours) [Max. Marks: 70

I nstructions to the candidates:

1)
2)
3)
4)

Ql) g

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 the right indicate full marks.

Assume suitable data wherever necessary.

Differentiate between Thermal Boundary layer and Hydrodynamic
boundary layer. [6]

Explain significance of Nusselt number. [2]

Light il in atank is maintained at a temperature of 35°C by means of
steam condensing in a 3.5 cm diameter coil immersed in the tank. The
steam maintains the coil surface temperature at 95°C. Assuming the coil
pipesto be horizontal cylinder, determinethe outside surface heat transfer
coefficient. The properties of il at 65°C are density, p = 855kg / m?,
Specific heat C = 2005 Jkg K, K = 0.133W/mK, dynamic viscosity
u=0.00827 Ng/m?, § =7.2 x 10* K. [10]

Use following Correlation Nu = 0.53 (Gr.Pr)°#%.

OR

PT.O.



Q2) @
b)

Q3) 3

b)

Q4) @)
b)

Explain pool boiling and Regimes of pool boiling. [8]
Thelocal atmospheric pressurein Denver, Colorado (elevation 1610 m),
1S 83.4 kPa. Air at this pressure and 20°C flows with avelocity of 8 m/s
over a 1.5 m x 6 m flat plate whose temperature is 140°C (Figure).
Determinetherate of heat transfer fromthe plateif theair flowsparalld to

the (i) 6 mlong sideand (ii) the 1.5 m side. [10]
P, =834kPa
T,,=20°C T,= 140°C
¥ =8mfs {/

— ¥ |

Air — ’Q [
A

E Gm

Properties. k=0.02953 W/m °C Pr=0.7154 v  83.4kPa=2.548 x 10°° nv/
sUse the Correlation for Turbulent Flow Nu=(0.037 Re ¢ — 871)Pr'?

Explainthefollowing. [10]
)  Stefan’sBoltzmann'slaw

i)  WiensDisplacement law

i) Kirchoffslaw

Iv) Pank’slaw

A sphere of radius 5cm is concentric 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. [7]

OR
What do you understand by surface resistance and space resistance? 8]

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 athin copper plate of emissivity 0.1 is introduced as a
radiation shield between the two plates. Use 6 = 5.67 x 10= W/m?K“[9]
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Q5) g

b)

Q6) a)
b)

Q7) &
b)

Define: [8]

)  MassDiffusionvelocity

i)  Molar Diffusion velocity

i)  MassDiffusion Flux

Iv)  Molar Diffusion Flux

A steel rectangular container having walls 16mm thick isutilized to store

hydrogen gasat elevated pressure. The molar concentrations of hydrogen

inthe stedl at theinside and outside surfacesare 1.2 kg mole/m? and zero

respectively. Assuming the diffusion coefficient for hydrogen in steel as

0.248x10*2 m?/s, Cal culatethe molar diffusion flux for hydrogen through

the steel. [9]
OR

State and explain Fick’s law for mass diffusion. [8]

Pipe carrying ammonia at 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]

Derivean expressionfor LMTD of aParallel flow heat exchanger. [8]
A cross flow heat exchanger with both fluids unmixed is used to heat
water flowing at arate of 20 kg/sfrom 25°Cto 75°C using gasesavailable
at 300°C to be cooled to 180°C. The overall heat transfer coefficient has
avalue of 95 W/m?K. Determine the arearequired and mass flow rate of

air. For gas CIO = 1005 JkgK. [10]
W}
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Q8) a Definefollowing terms. [10]
)  Fouling factor
i)  Capacity ratio
i) Effectiveness
Iv) NTU
v)  Over al heat transfer coefficient

b) Inacounter-flow double pipe heat exchanger; water isheated from 25°C
to 65 by oil with aspecific heat of 1.45 kJkg K and massflow rate of 0.9
kg/s. The ail is cooled 230 °C to 160 °C. If the overall heat transfer
coefficient is420 W/m?°C, calculate the following [8]

I)  Therate of heat transfer
i)  Themassflow rate of water and

i)  The surface area of the heat exchanger.
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[6353]-162
T.E. (Mechanical )/(M echanical Sandwich)
DESIGN OF MACHINEELEMENTS
(2019 Pattern) (Semester - 1) (302043)

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

1) Answer Qlor Q.2 Q.30r Q4, Q50r Q.6andQ.7or Q.8.

2) Neat diagrams must be drawn wherever necessary.

3) Figuresto theright indicate full marks.

4) Assume suitable data, if necessary.

Q1) @ Explansef-locking and overhauling conditions of power screw.  [6]

b) A machinevice, asshown in Fig. 1 has single-start, square threads with
22 mm nominal diameter and 5 mm pitch. The outer and inner diameters
of the friction collar are 55 and 45 mm respectively. The coefficients of
frictionfor thread and collar are0.15 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; [12]

I)  theclamping force devel oped between the jaws; and

i) theoveradl efficiency of the clamp.

Fixed Moving
jaw jaw
Screw _
""""""" Lmi iy
£
E
- ) 3
rame v
1
Flg 1 Handle

PT.O.



Q2) g

b)

Q3) g
b)

Q4) &)

b)

Derivean expressionfor efficiency of self-locking screw for squarethread.

[6]
Thenominal diameter of atriple-threaded square screw is50 mm, while
the pitch is 8 mm. It is used with a collar having an outer diameter of
100 mm and inner diameter as 65 mm. The coefficient of friction at the
thread surface as well as at the collar surface can be taken as 0.15. The
screw isused to raise aload of 15 kN.Using the uniform wear theory for
collar friction,Calcul ate: [12]

I)  torquerequired to raise the load;
i)  torque required to lower the load; and

i) the force required to raise the load, if applied at a radius of
500 mm.

Explainwith neat sketch Modified Goodman diagram. [9]

A forged steel bar, 50 mm in diameter, is subjected to areversed bending
stress of 250N/mm?. The bar is made of steel 40C8 (S, = 600 N/mn).
Calculate the life of the bar for a reliability of 90%. Assume Surface
finishfactor K_=0.44, For 50 mmdiameter, K = 0.85 For 90% reliability,
K, = 0.897. [12]

OR
Draw time- stress curvesfor fluctuating stress, completely revered stress.

[5]
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 Fig 2.
The notch sensitivity factor ‘g’ at the fillet can be taken as 0.85 and the
expected reliability is90%. Determinethe diameter ‘d’ of thebeam 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]

i 170
| 150 -
QA g P =+ 1000 N
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Q) 8

b)

Q6) 8
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 three identical bolts is shown in Fig.3. The bolts are made
from plain carbon steel 45C8 (Syt = 380 N/mm?) and the factor of safety
IS 3. Specify the size of bolts. [12]

(8)]
mad -
Z

-.é;:; —
?-ro
— o
“-_!_-_-
|
|

|
30/ 75| 75,130] 200
/LI\/‘\/\A
Fig.3
OR
Explainwith suitable sketch the type of fillet joints. [9]

A stedl 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 Fig.4 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]

P <+1100 =
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Q7) 8

b)

Q38) &)
b)

Explain the following terms related to the helical compression spring

along with the equationsrequired to calculateit. [6]

)  SolidLength

i)  Compressed length

i) FreeLength

Deriveload- stressand |oad- deflection equationsfor helical compression

spring. [12]
OR

Explain resultant stiffensof springsfor parallel and seriesconnections.[6]

A helical compression spring, made of circular wire, is subjected to an
axial force, whichvariesfrom 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 stress for the spring wire should be taken as 50% of
the ultimate tensile strength [12]

Design the spring and calcul ate;
)  wirediameter

i)  mean coil diameter

i) number of active coils

Iv) total number of coils

v) solid length of the spring
vi) freelength of the spring
vii) required spring rate.

¥ %k %k
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MECHATRONICS

(2019 Pattern) (Semester-I) (302044)

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

D
2)
3)
4
5

0l) a)

R(S

b)

02) a)

Answer Q.1 or Q.2, Q.3 or Q.4, Q.5 or Q.6, Q.7 or Q.8.
Neat Diagrams must be drawn wherever necessary.
Figures to the right indicate full marks.

Assume suitable data if necessary.

Use of electronic pocket calculator is allowed.

Find Overall Transfer Function For Following Block Diagram
Representation using Block Diagram Reduction Technique. [10]

+

hrl 1’:‘-

Differentiate Between Open Loop and Closed Loop Control System.[7]
OR

For the System Shown in Fig. Assume m=mass=1 kg, k=stiffness=2N/m,

and d=damping =0.5 Ns/m. Also, F- Force input in N and Y= Displacement

output in m. For this system [10]
/ k _ | - (L
/ |
VWV,
Vs __ Fit
1 (0
¢ L.
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b)

03) a)

b)

04) a)

b)

i)  Derive transfer function Y(s)/ F(s)
i) Identify the location of poles and zeros
i) Comment on stability of the system.

Using a suitable block diagram explain the application of a closed loop

control system in temperature control in household refrigerator. [7]
: 200 : . :
For The Transfer Function G(s) = , Find Peak Time, Rise
s*+25+200
Time, Delay Time, Settling Time [10]

Define the Following Terms and Draw Transient Response mentioning
following terms for second order mechanical system. [8]

1)  Delay Time

i)  Rise Time

i) Peak Time

iv) Peak Overshoot
v)  Settling Time

OR

C(S) _ 1

The Transfer Function of a system is R(s) (S 34 7j)(s 3 7].) )

Draw the pole zero plot and Find Following for Unit Step input  [10]
1)  Damping Ratio

i) Damped Natural Frequency

i) Settling Time

iv) Peak Time

Differentiate Time Response Analysis and Frequency Response Analysis.

8]
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05) a)

Fig. shows an error time graph. Sketch PD Controller Output w.r.t. time
Kp=5, Kd=0.5 %/sec. and P(0)=30 %. [10]

b)

06) a)

b)

07) a)

b)

[T

=

o]

-
w - -
s /
&)

Yy

A

Draw a suitable diagram and Derive equation of PID(Proportional ,Integral
and Derivative) Controller Output in parallel form. [7]

OR
The equation of error is e=0.5 t+0.03t%. With K =5,K,=0.5 and P(0)=50 %.
Sketch the graph of the controller output Vs time for Proportional

Derivative Controller (Parallel Form) From t=0 to t=2 sec. [10]

Using ‘Suitable block diagram, Explain the working of PI Controller
with its advantages. 7]

Develop Ladder Diagram to meet Following Objectives: [10]
Given 2 push to ON buttons(PB1, PB2) Red and green lamps,

1)  When PB1 is pushed, RED lamp should be ON and it will continue
to be ON till PB2 is pushed.

i)  When PB2 is pushed GREEN lamp should be ON and it will continue
to be ON till PB1 is pushed.

i) If PBIl and PB2 both are pushed simultaneously both light should
be OFF.

Draw a suitable block diagram and explain architecture of a PLC.  [8]

OR
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08) a) Given four normally open switches (P1, P2 ,S1 & S2) ,with DC motor
(M) write a PLC Program to satisfy following objectives. [10]

1)  When P1(Start Button) is pushed the Cycle Shall Start. The Cycle
Shall continue to remain ON until P2(Stop Button) is pushed.

i)  When S1 is pushed and S2 is not pushed then Motor is ON clockwise
direction.

i) When S2 is pushed and SI is not pushed then Motor is ON in
counter clockwise direction.

iv)  When P2 is pushed the program stops.
b)  Write a short note on following in context with PLC. [8]
1)  Counters

1) Latching

otooleelesle
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T.E. (Mechanical)

ARTIFICIALINTELLIGENCE & MACHINE LEARNING

(2019 Pattern) (Semester- 11) (302049)

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

1
2)
3
4)
5
Ql) 8

b)

Q2) g

b)

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

Assume Suitable data wherever necessary.

Use of electronic pocket calculator is allowed.

Explain the concept of arandom forest classifier. Discuss how it works
and why it isconsidered a powerful ensemblelearning technique. [§]
Discuss the limitations and challenges of the K-Means Clustering
algorithm. How does it work? Provide examples of scenarios where

K-Means may not perform well. [9]
OR
Explain the Principle & Working of Logistic Regression with neat Sketch
& State its Advantages & Disadvantages. [8]
Given following dataset, Find out it islikely that Blue Jeansfrom Brand
X would be on Sale Using Rayes 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

PT.O.



Q3) 8

b)

Q4) &)

b)

Q3) 8

b)

Explainthe stepsinvolved in the development of the ML (Classification
or Regression) model. [10]

Explain different performance evaluators used for interpretation/
assessment of classification models. Explain 2x2 confusion matrix and
explainitsterminology. Explain Cohen’sKappa, F Score, ROC Curve.[§]

)  Accuracy
i) Precision
i) Recal
Iv) F1 Score
OR

From the bel ow confusion matrix, determine accuracy, recall,precision,F
1-score, True Positive Rate (TPR), False Positive Rate (FPR), True
Negative Rate (TNR), and False Negative Rate (FNR). Interpret the

Result: [10]
Actual Values
1 0
Predicted 1 540 150
Vaues 0 110 200

What is meant by “Hyper parameter tuning” and how it is used to make
a machine learning algorithm work better? Explain tuning of Hyper
parameters for any one specific algorithm. [8]

What is Convolutional Neural Network (CNN)?Explain activation

functionsin CNN? [10]

Explain working of deep learning with an example and list out its

advantages and disadvantages. [8]
OR
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Q6) &)

b)

Q7) 8

b)

Q8) 8
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 a neuron with
sameinput parameters but with tanh and sigmoid activation function and
interpret the result. [10]

Write a short note on [8]
)  Markov Decision Process

i)  Artificial Neural Network

Explain any one mechanical engineering application where image-based

classification can be adopted. [8]

Explain human and machineinteraction. [9]
OR

How Al & ML used for Materia Inspection with example? [8]

Explainin detail how machine learning is used for fault detection in the

manufacturing industry. [9]
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[6353]-167
T.E. (Mechanical Engg.)
COMPUTERAIDED ENGINEERING
(2019 Pattern) (Semester-1I) (302050)

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

1)  Answer Q.1 or Q.2, Q.3 or Q.4, Q.5 or 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) a) A stepped bar as shown in figure. Find the nodal displacement, element

stress and support reaction. [12]
Consider E =200 GPa
A =600 mm?
A =500 mm?
A =400 mm?
h
10kN >
40 kN

- Ly =

3
< _ - >

200mm 200mm 200 mm

b) Forastepped bar as shown in figure determine load vector (Force matrix).
[6]

A=15cm?2 A =24 cm?

/ 10kN &—> <«——» 20kN

/

o

r 9

v
Y
v
A
L

75¢cm 75em 60cm

Consider:

E=20x10°N/cm?®

At =10°C
a=11x10"%cm / ecm °C
OR

PTO.



02) a) Theloading and other parameters for a two bar truss element is shown in
below figure. Determine nodal displacement for it. Consider E = 200
GPa [12]

A = 1000 mm? JP=5kN

500 mm

/

A =1250 mm?

A 4

750 mm

b) State and explain the concept of minimum potential energy approach.[6]

03) a) Determine element strains for the CST element as shown in figure [12]

Y4 3 (5,8)

2 (s,5)

(3,4) »X

The nodal displacement are found as
u=0.002 cm, u,=0.001 cm u, =-0.003 cm
v, =000l cm  v,=-0.004 cm V,=0.007 cm

b) How to verify (check) accuracy and validate the result in Computer Aided
Engineering? [6]

OR
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04) 2)

b)

05) a)
b)

06) 2)

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 n=0.3 [12]

Y4 3 (30, 70)

2 (70, 35)

1 (10,15)

-+ X

The deflection observed in these nodes are;

u, = 0.0l mm, u,=0.03 mm u, =—0.02 mm
v=-0.02mm v,=0.02mm v,=0.05 mm
Assume Plane stress condition.

Determine:

1)  The Stresses

1)) The stains

Explain what is meant by Plane Stress and Plane Strain condition.  [6]

Explain nonlinear analysis. Also compare it with linear analysis. [9]

Explain different types of non-linearity in CAE. [8]
OR

Explain modal analysis, harmonic analysis and transient analysis to study

the dynamic properties of the structures. [9]

Explain the following terms in dynamic analysis [8]

* Time domain analysis

* Frequency domain analysis
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07) a)

b)

08) a)

b)

Explain in detail what different types of analysis need to be consider for
the analysis of Aircraft structure. [9]

Explain CAE based applications in following areas: [8]
» Computational Fluid Dynamics
* Injection molding of Plastics

OR

What is Explicit analysis? Write the comparison of Explicit and implicit
method. [9]

What is NVH? Illustrate the applications of Computer Aided Engineering
(CAE) in Noise, Vibration and Harness with examples. [8]

otooloedesde
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[6353]-168
T.E. (Mechanical)
DESIGN OF TRANSMISSION SYSTEM
(2019 Pattern) (Semester - 11) (302051)

[Max. Marks: 70

I nstructions to the candidates :

1)
2)
3)
4)
5

Q1) g

b)

Answer Four questions from the following.

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.

SatetheAdvantages and limitations of Hydrodynamic Bearing? [4]

What is bearing characteristic number as applied to the journal bearing?
Explain with neat sketch. [6]

A singlerow deep groove ball bearing subjected to following work cycle,

If L, = 12000 hrs. at 95% reliability Find dynamicload carrying capacity
at 90% reliability; and systemreliability if such six bearingsarethere? 7]
F F, X Y | Race | C |Speed | %
(kN) | (KN) Rotating rpm | Time
10 30 | 056 2 Inner | 1.00 | 400 40
55 1.0 1 0 Outer | 1.25 | 800 30
Inner 600 30

PT.O.



Q2) &)

b)

Q3) 3

b)

Q4) &)

b)

Q5) &)

b)

State the assumptions and write the Reynold’s equation for 2-D flow and
explainthesignificance of eachterminit? [6]
Following dataisgivenfor abelt drive, Diameter of pulley 250 mm, Shaft
diameter 20 mm, power transmitted 5 kW at 720 rpm. Ratio of belt
tensions 3:1. Take load factor 3. Pulley is placed at center of shaft with
belt tensions acting vertically downwards. Life of bearings 10000 hours
for 95% of reliability. Find dynamic load carrying capacity at 90% of

rliability. [4]
Derive the Stribecks equation for basic static capacity of bearings. State
the assumption made. [7]

What is the condition of self-locking in differential band brake? Why

should it be avoided in speed-control brakes? [4]
Explain Band brake with neat sketch? Find the effort applied at the end of
lever for ssimple band brake. [6]

Draw a figure for is internal expanding shoe brake and write the
assumptions on which its analysis depends? State the observations made
whenthevehiclewill betravellingin ‘reverse’ for anti-clockwiserotation
of brake drum? [7]

OR
Draw neat sketch diagram of single plate clutch and explain construction
and working. [4]
What are the two theories applied to friction plates? Why clutches are
usually designed on the basis of uniform wear? [6]

Draw neat sketch diagram of Centrifugal plate clutch and explain
construction and working. State the advantages, disadvantages and
practical applications of Centrifugal clutch? [7]

What are the various laws for stepped regulation of speeds in multi-
speed gear boxes? State the advantages and disadvantages for them.[6]
What isstructural formula? Write any three structural formulaefor twelve
speed gear box. [6]
Draw structural diagramsfor thefollowing structural formulaand identify
the optimum structural formula out of them. Draw the gearing diagram

for the optimum structural formula. [6]
1) 2(1) 3(2); ii) 2(3) 3(2); iii) 3(2) 2(1); iv) 3(1) 2(3)
OR

[6353]-168 2



Q6) a)

b)

Q7) &)

b)

Q8) a)
b)

State the law of geometric progression used in machine tool gearbox
design. State its advantages and disadvantages. [6]

Comparedifferent laws of regulation of speed in multispeed gear box.[6]

Find therangeratio, progression ratio and spindle speedsfor thefollowing
data, Nmin = 100 rpm; Nmax = 1800 rpm and Number of speed
steps = 8. Also draw all possible structure diagrams. [6]

Explain theimportant factors considered in the design of Hybrid Electric

Vehicles components? [6]

Define Degreeof Hybridization. Explainin detailsMicro Hybrid and Mild

Hybrid. [6]

Explain Power Split Devicewith neat sketch? [6]
OR

What are the advantages and disadvantages of Hybrid Electric Vehicles? 6]
Explain Series Configuration of Hybrid Electric Vehicleswith the hel p of

Block diagram? [6]

Explain how the performance analysis carried in Series and parallel of

Hybrid Electric Vehicles? [6]
VVVV
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[6353]-169
T.E. (Mechanical)
COMPOSTEMATERIALS

(2019 Pattern) (Semester - 11) (302052 - A) (Elective - I1)

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

1)
2)
3)
4)

Ql) 8

b)

c)

Q2) g
b)

Q3) 8

Answer Q.1 or Q.2, Q.30r Q.4, Q.50r Q.6, Q.70r Q.8.
Figures to the right indicate full marks.

Use of electronic pocket calculator is allowed.
Assume suitable data if necessary.

Explain the Squeeze casting process of fabrication of a metal matrix

compositein detail. [6]
Give the advantages and drawbacks of metal matrix composites over
polymer matrix composites. [6]
Describeliquid infiltration process with aneat sketch. [6]
OR

Explaininterface and wettability of metal matrix composites. [6]
List three kinds of metal matrix composites and write typical
reinforcements used in particle type metal matrix composites. [6]
Describe with neat sketch the In-situ process of fabrication of a metal
matrix composite with its advantages. [6]
A glass/epoxy lamina consists of 70% fiber volume fraction. [6]
Determine,

)  Density of lamina

i)  Massfractions of the glass and epoxy

i)  Thevolume of compositelaminaif the mass of thelaminais4 kg.
Iv)  Volume and mass of glass and epoxy

Take, Density of fiber(pf) is2500 kg/(m"3,) and density of matrix(pm) is
1200 kg/m”3.

PT.O.



b)

Q4) &)

c)
Q3) 8

b)

Q6) &)
b)

Q7) 8
b)

Q8) &)
b)

Find the major and minor Poisson’s ratio of a glass/epoxy lamina with
70% fiber volume fraction. Take Poisson’s ratio of fiber(8,) is 0.2,
Poisson’sratio of matrix(8, ) is0.3, Young's modulus of fiber(E, ) is85

GPa and Young's modulus of matrix(E, ) is 3.4 GPa. [6]

Explain the fatigue property of composite materials. [9]
OR

What isavoid fraction? What are the propertiesit governs? [6]

Derivetherule of mixture equation. [6]

What do you mean by micro-mechanics and macro-mechanicsof lamina? [5]
Describe with the help of a neat sketch the fatigue testing of polymer
matrix composite. [6]
Discuss common mechanical testsfor composites mentioning the purpose
of each test. [6]
Explain any two non-destructivetesting for polymer matrix composites.[6]
OR
List the various international and national test standards developed to
test mechanical properties of alamina. [6]
What is R-curve in fracture toughness test? Interpret its significance in
double cantilever beam specimen with the help of |oad-displacement
diagram. [6]
Sketch the schematic representation of V-Notched beam shear test
composite and describe the test with regard to ASTM D5379. [6]
State any three advantages and three disadvantages of using glass-Epoxy
Compositein Aircraft. [6]
Write any three reasons why Composites are preferred in sports
equipment? Which composites will be preferred for helmets used in

hockey? [6]
Write any three advantages of Composite material over wood in building
aboat? What will be preferred asaresin for building boat? [5]
OR
State any six properties of Composites that makes it a better material
than steel for building application. [6]
Namethe composite that can make the automobile lightweight? State any
four advantages of the vehicle being light weight? [6]

Why is glass/carbon fiber preferred in blade aerofoil of a Light Combat
Aircraft? State the significance of Orientation of fiber inthe blade aerofoil
of aLight Combat Aircraft. [5]

Fskeskest

[6353]-169 2



Total No. of Questions: 8] SEAT No.:
PC-1848

[Total No. of Pages: 2

[6353] - 170
T.E. (Mechanical Engineering)
SURFACE ENGINEERING
(2019 Pattern) (Semester - 11) (Elective- I1) (302052 - B)

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

1) AnswerQ.lorQ.2,Q.30r Q.4,Q.50r Q.6,Q.70r Q.8.

2) Neat diagrams must be drawn wherever necessary.

3) Figurestotheright sideindicate full marks.

4) Useof Logarithmictables, diderule, electronic pocket calculator isallowed.
5) Assume suitable data jf necessary.

Q1) @ Define Diffusion. Explain difffusion process with example. State

applications of diffusion process. [9]
b) State‘Ficks' first and second law of diffusion in detail. [8]
OR

Q2) @ Describe the induction hardening process and its advantages in surface
hardening. [7]

b) Draw reat labeled sketch of the following surface hardening processes
and mention medium used, temperature range, case depth and timerequired
for each process. [10]

1)  Pack Carburizing Process
i)  Liquid Nitriding Process

Q3) @ Why coating isrequired toincrease corrosion resistance of components?

List various types of corrosion resistance coating methods. [8]
b) Explain*“lonImplantation Process’ with respect to definition, schematic
diagram, process, applications, advantages and limitations. [10]

OR

P.T.O.



Q4) &)

Explain the sputter deposition process and its role in producing

nanostructured ceramic coatings for wear resistance. [8]
b) Discuss Electroless Copper, Gold and Nickel coating How they differ
from electrolytic coating process [10]
Q5) @ Explaincold spray coating process. State the advantages, limitationsand
application. [7]
b) What do you mean by Anodic and Cathodic type of coating? Explain
following processesin detail [10]
)  Galvanizing process
i)  Cladding Process
OR
Q6) @ Explain the spraying process for applying inorganic coatings and its
advantages in surface protection. [7]
b) Explain the purpose and characteristics of the following organic coating
systems. [10]
1)  Anti-Dust Coatings
i) Hard-Facings
Q7) @ Explainhow embrittlement can occur in coatings and suggest approaches
to enhance coating flexibility [8]
b) 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
Q8) @ List the methods of Film Thickness Measurements. Explain Destructive
film thickness measurement proessin detail [9]
b) What are the requirement and use of spectroscopic anal
ysis of modified surfaces? List applications of it. [9]

THINY

[6353]-170 2



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

PC-1849 [Total No. of Pages :3

[6353]-171
T.E. (Mechanical W)

FUNDAMENTALSOFCOMPUTER-AIDED ENGINEERING

(2019 Pattern) (Semester - 1) (302061)

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

1)
2)
3)
4)

Ql) 8

b)

Figures to the right indicate full marks.

Draw neat figures wherever necessary.

Assume suitable data if required.

Use of a non-programmable scientific calculator is allowed.

An axial stepped bar shownin below figure, is subjected to an axial load
of 10 kN. If the material of the bar is uniform and has a modulus of
elasticity as 200 GPa, determine: (i) The nodal displacements, (ii) The
stressesin each element; and (iii) The reactions at the supports.  [12]

= 100 mm 2

AR ﬁ

S

-

y [~
Sdiadi e cdinal
MO a2 200 S E

Write ashort note of Rayleigh-Ritz method. [9]
OR

Q2) Thearrangement of atwo bar trussisshown inthe below figure. The modulus
of elasticity for material is 200 GPa. Using the finite element method,
determine; [17]

)
i)

i)  Reaction force at the support.

Nodal displacements
Stressin each element

200 e :‘ »i
r ) . ‘f(}(}{)‘]\i’:f
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Q3) @ Write a part program using G and M code to turn mild steel job as
shownin below figure. Use canned cyclesfor both rough turning and
finishing. Take feed rate of 0.5 mm/rev and spindle speed of 200
RPM. [12]

A0

a9

b) Explain various elements of NC machine tool system with block
diagram. [5]

OR
Q4) @ Write a CNC part program using G and M code to cut a dlot for the
component shown in the below figure by using an end mill of 12 mm.
Assume suitable datafor machining parameters. [12]

b) Explain openloop and closed loop type NC machineswith sketches and

applications. [9]
Q5) @ Explain the types of robots on the basis of configuration with block
diagrams. [9]
b) Explain four islands of automation of computer integrated
manufacturing. [9]

OR
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Q6) @ Explainthe Fexible manufacturing systemsbased on type of layouts.[9]

b) Classify various types of actuators. Explain any one type of actuator
with neat sketch. [9]

Q7) @ What is Computational Fluid Dynamics (CFD)? Explain the three

dimension of fluid dynamics. [9]
b) Explaininbrief about how to view and interpret the CAE results. [9]
OR
Q8) @ What arethe common mistakes made by CAE Engineers? [9]
b) Enlist the CAE software used for different application of CAE. Write at
least 10 software with their applications. [9]
VVVV
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T.E. (M echanical Sandwich)

PROCESSPLANNING & TOOL SELECTION (Self - Study - 1)

(2019 Pattern) (Semester- 11) (302066)

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)

Answer Q.1or Q.2, Q.30or Q.4,Q.50r Q.6, Q.7 or Q.8.
Neat diagrams must be drawn wherever necessary.

Use of logarithmic tables, slide rule, Steam table, Psychrometric Chart. And
electronic pocket calculator is allowed.

Figure to the right indicate full marks.
Assume Suitable data, if necessary.

Discuss the concept of standardization and interchangeability. [8]

How can supporting operation be distinguished from auxiliary operation?

[9]
OR

Define work-piece control, what are the variables which interfere with
work- piece control? Discuss. [8]

What are the advantages and disadvantages of combining operations? 9]

What do you know about 3-2-1 principle? Explain with figure. [8]

What do you mean by ‘ Commercial tooling, ‘ Regular tooling’ and Special

tooling? [9]
OR

Distinguish between General Purpose Machine (GPM) and Special
Purpose Machine (SPM) with examples. [8]

What arethe constraintsin tool selection?Which arethe most influencing
factorsin order to determine the tool performance? [9]

PT.O.



Q5) 8

b)

Q6) a)

b)

Q7) 8

b)

Q8) g
b)

What are the process variables considered in calculation of machining
time? How do you calculate machining timefor drilling operation? [8]

How do you cal culate machining timefor Turning and drilling operations?
Explain with suitable sketch. [9]

OR

What are the three classifications of part that are used in a make or buy
scenario? [8]

What are the factors involved in calculation of machining time. How to
Calculatecycletime? [9]

What information does the process picture provide? List some of the

possible uses of process picture. [9]
Discuss various steps involved in manual process planning. [10]
OR

Explain the benefits of computer aided process planning (CAPP). [9]
Explain the Automatic Time Standard system (ATS) in CAPP. [10]

\

ﬂ(o Q
\
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\
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[6353]-173
T.E. (M echanical Sandwich)

ADVANCED MATERIALSAND MANUFACTURING (Sdf - Sudy-11)

(2019 Pattern) (Semester - 11) (302067)

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

1
2)
3)
4)
5

Ql) 8

b)

Q2) &

b)

Q3) 8

b)

Q4) &)

b)

Answer Q1 or Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8.
Neat diagrams must be drawn wherever necessary.
Use of electronic pocket calculator is allowed.
Figuresto the right indicate full marks.

Assume suitable data if necessary.

Explain matrix interface. State different interface measurement techniques

for composites. Explain pull out test. [10]

Explain the process of squeeze casting of metal matrix composites. State

It's advantages & disadvantages. [8]
OR

Explain the purpose of reinforcement and specify the characteristicsalong
with suitable examples. Elaborate rule of mixtures in regards with
composites. [9]

Explain the process of stir casting of MMC. State it’s applications,
advantages & limitations. [9]

With neat sketch explain high energy rate forming process along with its

advantages and limitations. [9]

Explain the process of isostatic pressing. Discriminate between hot and

cold isostatic pressing. [8]
OR

Draw aneat sketch of hydroforming process. Explainindetail construction

and working. Name common applications of the process. [9]

Elaborate the process with the applications, advantages and limitations
Magnetic pulse forming process. [8]

PT.O.



Q35) 8

b)

Q6) a)

b)

Q7) 8

b)

Q8) &)

b)

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]
OR

Write a short note on welding automation in aerospace, nuclear and
transport vehicle areawith examples. [9]

With neat sketch explain working of atomic hydrogen welding process,
advantages and limitations. [9]

State and explain the advantages of non-conventional machining
processes over conventional machining processes. [8]

Explain the construction and working of Electrochemical machining
process. [9]

OR

Briefly explain the principleand working of ultrasonic machining process.
State its advantages and limitations. [8]

Comment on Material removal rate of variousnon-conventional machining
processes. Explain the influence of tool material, geometry, di-electric
fluid and process parameters on machining characteristics. [9]

DOOD
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[6353]-174
T.E. (Automation and Robotics)
DESIGN OF ROBOT ELEMENTS
(2019 Pattern) (Semester - 1) (302521)

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

1) Draw neat labeled diagrams wherever necessary.

2) Figuresto theright indicate full marks.

3) Useof non programmable electronic calculator is permitted.
4) Assume suitable data, if necessary.

Q1) & Thefollowingdataisgiven for aV-belt drive connecting a20kW motor

to a compressor. The center distance between pulleys is 1 m and the
dimensions of the cross-section of the belt are given in Figure. The
density of the composite belt is 0.97g/cc and the allowable tension per
belt is850N. How many belts are required for thisapplication?  [11]

Motor-pulieyv Cormpressar-
pulliev
Pirch diamerer 300 O
frrarre )}
Specd (rprm) 1440 AN}
Coefficient of @2 0n2
friction

L 22 3
{ -1c
' e/ ¥

|"-r=
20°—— /<18
sz _ ay ‘
{ - by ———y
ac- /@ (b)

b) Deriveequationsfor center distance, length of belt for open belt drive.[ 7]
OR

PT.O.



Q2) g

b)

Q3) 8

b)

Q4) g

b)

A transmission shaft supporting aspur gears B and the pulley D isshown
in Figure. The shaft is mounted on two bearings A and C. The diameter
of the pulley and the pitch circle diameter of the gear are 450 mm and
300mm respectively. The pulley transmits 20kW power at 500 rpm to
the gear. P, and P, are belt tensionsin the tight and loose sides, While P,
and P aretangential and radial components of gear tooth force. Assume,
P,=3P, and P = P, tan (20°) The gear and pulley are keyed to the shaft.
The material of the shaft is steel 50C4 (S, = 700 and S, = 460N/mm?).
The factors k. and k. of the ASME code are 1.5 each. Determine the
shaft diameter using the ASME code. [11]

Explain significance of equiva ent bending moment and equivalent twisting
moment. [7]

What do you mean by integrated end effector attachment. Explain with

neat | abelled diagram. [8]

Write basic design process of gripper. [9]
OR

Write a note on remote compliance center design with neat labelled

diagram. [9]

What do you mean by payload in the design of robots. Explain payload

force analysiswith neat diagram and mathematical equations. [8]

Q5) Design a nine-speed gear box having N_ = 100rpm 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.
(Gearing diagramisnot essential). [18]

OR
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Q6) &)

b)

Q7) 8

b)

Q8) 8

b)

[6353]-174

A 3%x3 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 stressof 36 N/mm?. Use GPratio of 1.26

and Lowest speed N,=100RPM. [10]
NTE U — . | .
i N> T\ :
| ~N) L T
* 2
NN .

Write a note on general recommendation for developing the gearing
diagram. Explain with suitable example. [8]

A ball bearing is operating on a work cycle consisting of three parts-a
radial load of 3000 N at 1440 rpm for one quarter cycle, aradial load of
5000N at 720 rpm for one half cycle, and radial load of 2500 N at 1440
rpm for the remaining cycle. The expected life of the bearing is 10,000h.
Calculate the dynamic load carrying capacity of the bearing. [7]
A taper roller bearing has adynamic load capacity of 26kN. Thedesired
lifefor 90% of the bearingsis 8000 h and the speed is 300 rpm. Calculate

the equivalent radial |oad that the bearing can carry. [5]
Explainload liferelationship inrolling contact bearing. [9]
OR

Designafull hydrodynamicjourna bearing with thefollowing specification
for machine tool application. Journal diameter = 75mm, radial load =
10kN, journal speed = 1440 rpm, minimum oil film thickness = 22.5
microns, inlet temperature = 40°C, bearing material = babbitt. Determine
the length of the bearing and select a suitable oil for this application.
Assume permissible bearing pressure for the application is2 MPa. [ 10]

Derive Petroff’s Equation for sliding contact bearing. [7]

X ok %k
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[6353]-175
T.E. (Automation and Robotics)
ROBOT KINEMATICSAND DYNAMICS
(2019 Pattern) (Semester - 1) (302522)

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

1)
2)
3)
4)
5)

Ql) 8

b)

Q2) &

b)

Q3) 8

b)

Answer four questions from the following Q1 or Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8.
Draw neat labeled diagrams wherever necessary.

Figuresto theright indicate full marks.

Use of non programmable electronic calculator is permitted.

Assume Suitable/Standard data if necessary.

Defineforward kinematicsand inverse kinematicsin the context of robotic
motion. How arethese concepts used to describe the movement of robotic

systems? [9]

Derive the equation for three link robot (2DOF) considering inverse

kinematicswith geometrical method. [9]
OR

Discussthelimitationsof inverse kinematicsin controlling robotic systems.
What factors can affect the accuracy and reliability of inverse kinematics
calculations? [9]

Discuss the concept of tool configuration in afive-axis articul ated robot,
providing a detailed explanation of its significance and implications for
robotic applications. [9]

How doesthe kinematic structure of arobot affect itsworkspace? Provide
examples of different kinematic configurations and their impact on
workspace. [9]

What is a “pick and place” operation in robotics, and What are the
main challenges associated with pick and place operationsin industrial
Settings? [8]

OR

PT.O.



Q4) a)

b)

Q5) 8

b)

Q6) a)

b)

Define the terms “path” and “trajectory” in the context of robotics. How
do these concepts relate to the movement of a robotic system? [9]

Discuss the role of coordinate transformations in the Cartesian space
approach. How are these transformations used to define positions and
orientations? [8]

Find theinertiatensor for the rectangular body of uniform density p with
respect to the coordinate system shown in Figure. [9]

Explain the difference between forward dynamics and inverse dynamics
inthe study of robot manipulator dynamics, and how arethese calculations
used in practice? [9]

OR

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]

g\\
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How do the joint torques and forces affect the motion and behavior of a
robots end-effector, and how are they computed in the context of
mani pulator dynamics? [9]
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Q7) &

b)

Qg) a)

b)

What are the key hardware components of a joint controller system?
How do these components work together to control the movement of
robotic joints? [9]

Explain the concept of computational speed. How is it different from
clock speed or processing power? [8]

OR

How does the choice of sensors, actuators, and motors impact the
hardware architecture of arobot, and what considerations are made when
selecting these components for specific robotic applications? [9]

What types of sensors are typically used in joint controller systems,
and how do they interface with the hardware for accurate feedback and
control? [8]
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[6353]-176
T.E. (Automation and Robotics)
COMPUTERAIDED ENGINEERINGAND MANUFACTURING
(2019 Pattern) (Semester - 1) (302523)

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) Figuresto theright indicate full marks.

4) Use of non programmable electronic calculator is permitted.

5) Assume suitable/standard data if necessary.

Q1) @ Evauate the stiffness matrix for the CST element shown in fig.1a
Coordinates are in mm. Assume Plain stress conditions. Take E=200
GPa, y = 0.3, Thickness = 1cm Nodal displacements are given as:
u, =1Imm; u,= 0.5 mm; u,=2mm; v,;=1mm; v, =0; v,=1Imm [15]

OO 25
Q (&)

= e
(55, 0)

D10, —4a0)

fig. la

b) Explaintheconcept of isoparametric formulationinthe CST element.[ 3]
OR
Q2) @ The stresses at node points 1,2 and 3 are 90,120 and 160 MPA
respectively. Determinethe stressat point Pfor the coordinates as shown
infig. 2a. [15]

3(90, 50)

P (60, 30)
¥ 1(24, 30) L

’ 2 (60, 20)
X

fig. 2a

b) Describe the key components and characteristics of a parametric model
in CAE. [3]
PT.O.



Q3) @ Writeamanua part program for the component showninfig. 3a. Assume

b)

Q4) g

b)
Q5) 8

b)

the raw product as cast iron and the machining is to achieve the various
dimensions. [12]

i
™

150

Explain the concept of tool geometry compensation in CNC machining

and itssignificancein achieving accurate and precise part dimensions.[ 5]
OR

Write amanual part program to machine the contour for the component

showninfig. 4a. and drill ahole. The thickness of component is 18mm.

Assume suitable data. [12]

Distinguish closed loop NC system with open loop system. [5]
What are thetypes of manufacturing layout in cellular manufacturing and
explainthem briefly. [10]
Describe the DMAIC (Define, Measure, Analyze, Improve, Control)
framework and its application in Six Sigma projects. [8]

OR
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Q6) a)

b)

Q7) 8

b)

Q8) a)

b)

How does cellular manufacturing contribute to improving productivity

and reducing lead timesin manufacturing operations? [10]
Explain the concent of Kanban and its role in supporting Just-in-Time
production. [8]

A machine shop is planning to perform a channel milling operation on a
workpiece. The workpiece dimensions are as follows:

L ength of workpiece =200mm
Width of workpiece = 100mm
Depth of channel = 20mm

The cutting speed for the milling operation is 200 meters per minute, and
the feed rate is 0.1mm per tooth. The machine has four teeth on the
milling cutter. Calculate the machining time required to complete the

channel milling operation. [10]

Discuss the role of technology and automation in process planning and

its impact on cost control. [7]
OR

i) If margin of safety is X2,40,000 (40% of sales) and profit volume
ratio is30% of XY Limited, calculateits
1) break even point and

2) amount of profit on sales of 9,00,000.

i) X limited has earned a contribution of X2,00,000 and net profit of

<1,50,000 on sales of ¥8,00,000. What isits margin of safety?

i) The ratio of variable cost to sales is 70%. The break even point
occurs at 60% of the capacity sales. Find the capacity sales when

fixed costsare 90,000. Also compute profit at 75% of the capacity
sales. [10]

Explain the concept of value engineering in process planning and its
benefitsin cost reduction. [7]

¥ %k %k
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[6353]-177
T.E. (Automation and Robotics)
Signal Processing and Conditioning
(2019 Pattern) (Semester-I) (302524)

Time : 2 2Hours] [Max. Marks : 70

Instructions to the candidates:

D
2)
3)
4
5
0l) a)

b)

02) a)

b)

03) a)

b)

04) 2)

b)

Answer four questions from the following.

Draw neat labeled diagrams wherever necessary.

Figures to the 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 interfacing of any one Actuator to
Data Acquisition system. [8]

Explain signal communication and the types of data transmission.  [9]
OR

With the help of neat diagram explain working of the 4 bit R-2R type
DAC. 8]

A 4-bit SAR type ADC has reference voltage of 16 volts. If the ADC is
supplied with an analog input of 11.2 volts, determine the equivalent
digital output with the help of neat circuit diagram. Also draw a graph of
output waveform. [9]

Draw and explain Ladder Logic programming for any three logic gates.

[9]

Draw and explain Architecture of PLC. 9]
OR

Write at least 9 aspects to be considered while selection of a PLC for the
application. [9]

Explain a PLC ladder diagram for Bottle filling machine with the help of
neat diagram of this system. [9]

PTO.



05) a)

b)

06) 2)

b)

Q7) a)

b)

08) a)
b)

Using Suitable diagram explain Unit step response analysis via transient

response specifications. [8]
Draw pole zero map for following second order control system.  [9]
9

R(s) E(s) s(s +26w,) CGs)
Input Error Cutput
OR
Sketch pole- zero plot of the system. [8]
s+1

G(S): sz(s2 +5s+6)

Write a short note on Bode Plot, Gain margin and Phase margin with the
help of neat diagram. [9]

Explain Proportional (P), Integral (I) and Derivative (D) control actions.
9]

Explain Manual tuning of PID control with variation in different values of

control parameters and plot the respective graphs. [9]
OR
Draw and explain PD and PID control systems in parallel form. [9]

Explain Linear Quadratic Control (LQR) with equations. Also draw a
block diagram for robot application using LQR Controller. [9]

otooleelesle
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[6353]-179

T.E. (Automation & Robotics)
OPTIMIZATION TECHNIQUES

(2019 Pattern) (Semester - 1) (302525B) (Elective - 1)

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

1)
2)
3)
4)
Q1) g
b)

Q2) &)
b)

Solve Q1 or Q2, Q3 or Q4, Q50r Q6, Q7 or Q8.
Figuresto the right side indicate full marks.
Use of electronic calculator is allowed.
Assume Suitable data if necessary.

Definesmulation. Explain Monte Carlo Techniquesof Simulation.  [5]

Solve the following all integer programming problems using the branch
and bound method. [12]

Maximize Z = 2x, + 3X,
Subject to constraints 6x, + 5x, < 25

X, +3%,<10
X,, X, > 0 and integers
OR
What is Integer Programming? State itstypes. [9]
Solve the following Integer LP problem using Gomory’s Cutting Plane
method. [12]
Max Z =X, +X,
Subject To 3x, +2x, <5
X, <2

X, X, > 0 and are integers

P.T.O.



Q3) @ Explaintheconcept of Particle Swarm Optimization. [9]
b) A sales, manager is planning.a.business tour from Mumbai to Kolkata.

He intends to cover one town from each of the company’s different
marketing zones on the route. The network shows the three intermediate

stages and three possible choices of route at all but the last cities. The

travel time between the two citiesinclusive of the working timeisgiven

below the arrows between the cities. Which intermediate cities should he

visit to minimize the time required to get fromA to H. [10]

c) Givegeneralized model for goal programming. [3]
OR
Q4) @ Stateapplicationsof ssmulated annealing. [6]

b) A company produces motorcycle seats. The company hastwo production
lines. The production ratefor line 1is 50 seats per hour and for line2itis
60 seats per hour. The company has entered into a contract to daily
supply 1,200 seats daily to another company. Currently, the normal
operation periad for each lineis 8 hours. The production manager of the
company istrying to determine the best daily operation hoursfor thetwo
lines. He has set the prioritiesto achieve hisgoals, asgiven below :  [6]
P1: Produce and deliver 1,200 seats daily.
P2: Limit the daily overtime operation hours of line 2 to 3 hours.
P3: Minimize the underutilization of the regular daily operation hours of

each line. Assign differential weights based on the relative productivity
rate.
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Q5) 8

b)

Q6) a)
b)

Q7) 8

b)

Q8) a

b)

P4: Minimize the daily overtime operation hours of each line as much as
possible. Assign differential weightsbased on therelative cost of overtime.
It isassumed that the cost of operationisidentical for the two production
lines.

Formulate this problem as a Goal Programming model and then solve it
by using the graphical method.

Name basic conceptsinvolved in dynamic programming. [6]

List down methods of MCDM and a so explain any two methods briefly?
[8]

Explain SAW method with stepwise procedurein detail. [9]
OR

Write the steps of analytical network process. [6]

What isPROMTHEE? Enlist various applications. [6]

Discussin detail about Analytic Hierarchy ProcessAHP? [9]

Define and discuss modern optimi zation techniques? List itsapplications.

Also write disadvantages of ANN. [9]
Enlist modern optimization techniquesand el aborate any two with suitable
examples. [9]
OR
Explain the concept of Ant Colony Optimization. Explainthe mutationin
GeneticAlgorithm. [10]
How the Fuzzy Optimization technique is applied on any engineering
system? [8]
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PC1857 [6353]-180 [Total No. of Pages:2

T.E. (Automation and RoboticsEngineering)
SENSORSAND VISION SYSTEMSIN ROBOTS
(2019 Pattern) (Semester- 11) (302527)

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)

Answer four questions from the following.

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.

Draw the structure of human eye and explain any eight parts of eye. [8]

Draw and Explain components of a general-purpose image processing
system. [9]

OR

Explain Adjacency, Connectivity, Regions and Boundaries using
arrangement of pixels. [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 Spatid filtering with neat diagram of kernel.[9]
OR
Explain smoothing (low pass) spatial filter and itstwo typesof kernels.[9]

Sketch Laplacian kernels used for image sharpening using second order
derivative equations. [9]

PT.O.



Q5) 8
b)

Q6) a)

b)

Q7) 8
b)

Q8) g
b)

Explain Edge Linking using Hough Transform.

[8]

Explainthe basicsof Intensity Thresholding using intensity Histogram.[9]

OR

Explain Region segmentation using K-means Clustering and itsalgorithm.

Explain Topological Descriptor using suitable examples.

Write Installation and testing of ROS camera Drivers.
Explain ROS to Open CV - The CV bridge Package.
OR

Explain Open CV image processing library.

Explainimage processing using MATLAB programming.

\
28y

\
28y

\
28y
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T.E. (Automation and Robotics)
ARTIFICIALINTELLIGENCEINROBOTS
(2019 Pattern) (Semester- 11) (302528)

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

1
2)
3
4)

Ql) 8

b)

Q2) g

b)

Draw neat labeled diagrams wherever necessary.

Figuresto the right side indicate full marks.

Use of non-programmable electronic calculator is permitted.
Assuem Suitable/Standard data if necessary.

What is feature? What do you mean by feature engineering? Explain

various processesinvolved in the feature engineering. [8]
Writeanote on different datawrangling technigues employed in the data
pre-processing. [9]
OR
Explain the different encoding techniques used in the data pre-processing.
[7]
Refer thefollowing datasheet and write the python codefor thefollowings:
[10]
Id SepalLengthCm SepalWidthCm PetalLengthCm PetalWidthCm Species
"ﬂ 71 - 5 1 35 14 02 —1rI5;;TOSB
1 2 49 3.0 1.4 0.2 Iris-setosa
2 3 4.7 3.2 1.3 0.2 lIris-setosa
3 4 46 3.1 1.5 0.2  lIris-setosa
4 5 5.0 36 1.4 0.2 Iris-setosa
145 146 6.7 3.0 5.2 2.3 lIris-virginica
146 147 6.3 2.5 5.0 1.9 Iris-virginica
147 148 6.5 3.0 5.2 2.0 lIris-virginica
148 149 6.2 3.4 5.4 2.3 lIris-virginica
149 150 5.9 3.0 5.1 1.8 lIris-virginica

1)  Write a python code for the encoding of the feature * Species'.
i)  Write apython code for the detection of outliersfor any feature by
Inter Quantile Range (IQR).

PT.O.



Q3) 8

b)

Q4) 8

b)

Q5) 8

b)

Q6) 8
b)

c)

Writeanote on following algorithms [10]
i)  Random Forest

i) Logistic Regression

Explain the assumptions in the linear regression with respect to how to

check the assumption and how to handle the assumption. [8]
OR

Writeanote on typesof logistic regression. Distinguished between linear
and logistic regression. [8]
Calculate information gain for the features ‘outlook’, ‘temperature’,
“humidity’ and ‘windy’ . Refer following datasheet. [10]

outlook temperature humidity windy play

0 overcast hot . high Falsér yes

1 overcast cool normal True vyes

2 overcast mild high True yes

3 overcast hot normal False vyes

4 rainy mild high False vyes

5 rainy cool normal  False vyes

6 rainy cool normal True no

7 rainy mild normal False vyes

8 rainy mild high  True no

9 sunny hot high False no

10 sunny hot high  True ne

11 sunny mild high False no

12 sunny cool normal  False yes

13 sunny mild normal True yes

Explain different approaches used in implementation of reinforcement

learning. [9]

Draw fully connected deep | earning network and explain elements of the

deep learning. [9]

Explain feedforward vs backpropagation implemented intheANN. [7]
OR

Write applications of reinforcement learning with suitable examples. [5]

Explain key constituents of reinforcement learning with neat labelled
sketch. [7]

Distinguish between machinelearning and deep learning. [9]
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Q7) @ Explain evaluation metricesin the classification problems with suitable
examples, [10]

1)  Confusion matrix

i)  Accuracy
i)  Precision
iv) Recal

v) F1 score

vi) Microaverage
vii) Weighted-average

b) Describe in details steps involved in the development of classification

problems. [8]

OR
Q8) @ Explainindetailslinear SVM and non-linear SVM. [9]
b) Writeanote on human machineinteraction. [9]
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[6353] - 182
T.E. Automation and Robotics
Modeling and Simulation
(2019 Pattern) (Semester - 11) (302529)
Time: 2%2Hours] [Max. Marks: 70

| nstructions to the candidates:

Ql) g

b)

Q2) g

b)

Q3) 8

b)

1) Answer two questionsfromthefollowing.

2) Draw neat |labeled diagrams wherever necessary

3) Figurestotheright sideindicate full marks.

4) Useof non programmable electronic calculator is permited
5) Assume Suitable/Standard data if necessary.

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 ........ [10]

List out techniques for identifying data distribution. Explain any one of

them. [7]
OR

Explain timing and relationship of validation, verification and establishing
credibility. [9]

Define random number and list the properties of it. Explain any one
technique for generating random numbers. [8]

What arethedifferent techniquesfor generating random variates? Explain
any one of them. [9]

List out the potential issuesto overcome in output data analysis. [9]
P.T.O.



Q4) &)
b)

Q5) 8

b)

Q6) a)

b)

Q7) 8

b)

Q3) a)

b)

OR
Explainterminating ssmulation with any two examplesin detail. [8]

Explaininversetransform techniquefor uniform and Weibull distribution
with detailed procedure. [10]

Explain vehicle system with regard to material handling system and al'so
list its input parameters that should be considered when designing and

Implementing them. [9]

Explain the components of manufacturing system. [8]
OR

What are the different performance measures used in manufacturing

systems. [10]

Write a short note on- Flexible Manufacturing System. [7]

Define ssmulation softwareand list out itskey features. Also mention few

popular simulation software used in different domains. [6]

Compare simulation software with the programming languages. [6]

Explain object oriented simul ation package. [6]
OR

Explain the features needed in programming the discrete-event type

simulation model. [6]

Explainthe classification of simulation software with example:. [6]

What is general purpose software package? Explain any one example of
it. [6]

THIRY

[6353]-182 2



Total No. of Questions : 8]

PC-1860

SEAT No. :
[Total No. of Pages :2

[6353]-183
T.E. (Automation & Robotics)
Machining Science & Technology (Elective 1)
(2019 Pattern) (Semester - 11) (302530 A)

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

1)
2)
3)
4)

Q1) a)
b)

Q2) a)

b)

03) a)
b)

04) a)
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 side indicate full marks.
Assume Suitable data if necessary.

Explain in details Mechanism of tool wear with neat sketch. [9]

A tool life 80 minutes is obtained at a speed of 30 m/min and 8 minutes
in 60 m/min. Determine the following: [9]

1)  Tool life Equation.
i1) Cutting speed for 4 minutes of tool life.
OR

What are the modes of tool wear? Write a short note on crater wear and
flank wear. [9]

The following observations have been noted in a machining process.

Cutting speed (V) 25 m/min 35 m/min, ToolTime (T) 90 minutes 20
minutes Find [9]

1) 'n'and 'C'
11) Recommend the cutting speed for desired tool life of 60 minutes.

Explain in detail requirements of dynamometer. [9]

What is lathe tool dynamometer, explain its construction and working

with neat sketch. Write its applications. [8]
OR

What is the need of measurement of cutting forces? [8]

Write a classification of cuting force dynamometers. Explain any two
of them. [9]

PT.O.



05) a)
b)

06) a)

b)

Q7) a)
b)

08) a)

b)

Explain in details Economics of machining. [9]
Suppose a turning operation is to be performed with HSS tooling on
mild steel, with Taylor tool life parameters n=0.125, C = 70 m/min.
Work part length = 500mm and diameter = 100 mm. Feed =0.25
mm/rev. Handling time per piece = 5.0 min, and tool change time
=2.0 min. Cost of machine and operator = 30 rupees /hr, and tooling
cost = 3 rupees per 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 cutting speeds computed. [9]
OR

Derive equation for optimum cutting speed and tool life for minimum
cost. [9]
A high-speed steel tool is used to turn a steel work part that is 300 mm
long and 80 mm in diameter. The parameters in the Taylor equation
are: n = 0.13 and C = 75 (m/min) for a feed of 0.4 mm/rev. The
operator and machine tool rate = 30 rupees/hr, and the tooling cost per
cutting edge = 4 rupees. It takes 2 min to load and unload the work
part and 3.5 min to change tools. Determine (a) 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). [9]
Write a short note on Modern Machining Techniques. [9]
Describe in detail Electrical Discharge Machining (EDM) with working
principle, diagram, construction, working, and application. [8]
OR
Differentiate between conventional and non-conventional machining
process. [9]
Describe in detail Ultrasonic Machining (USM) with working principle,
diagram, construction, working, and application. [8]

F6d836
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[6353]-184
T.E. (Automation and Robotics)

MAINTENANCE AND SAFETY ENGINEERING

(Elective - I1) (2019 Pattern) (Semester - |1) (302530- B)

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

1)
2)
3)
4)
5)

Ql) 8
b)

Q2) &

b)

Q3) g

b)

Q4) 8
b)

Q5) 8
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 indicate full marks.

Assume Suitable data, if necessary.

Use of non programmable electronic calculator is permitted.

What is Planned and unplanned Maintenance? Explain in details. [9]
Explain Condition Base Maintenance System. [9]

OR

What is Vibration Monitoring? What are its causes, identification and
monitoring? [9]
Differentiate between Preventive Maintenance, Predictive Maintenance.

[9]

Explain thefactorsinvolved in effective planning of maintenance work.

[9]

What are the various methods of scheduling work? [8]
OR

Explain the Short term and Long Term Maintenance plans. [9]

Write ashort note on 1. Annual Overhauls 2. Renovation 3. Revamping

and 4. Modernization. [8]

What are the methods for Accidents preventions? [9]

What do you mean by Job Safety Analysis? Explain in detail. [9]

PT.O.



OR

Q6) @ Whatis Safety Survey? Writethe stepsinvolved in safety survey.  [9]
b) What are the Onsite offsite Emergency Plans? Why it is necessary? 9]

Q7) @ Explain the procedure for Ensuring Safety in planning, Building and

Operating Plants. [9]
b) What pointsare considered in Construction and Commissioning of Plants?
Explainindetails. [8]

OR

Q8) @ Why safety measuresarerequired in plant? Classify Safety measure? 9]
b) Demonstrate Personal Safety and Personal Protective Equipment? [8]

Foriooie
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[6353]-185
T.E. (Biotechnology)
ANALYTICAL TECHNIQUES
(2019 Pattern) (Semester - 1) (315461)

Time: 2%2Hoursg| [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) Useof calculator is allowed.

5) Assume suitable data if necessary.

Q1) & How does electrophoresis work? What are the components of an
electrophoresis system? [10]

b)  Which method can be used to separate DNA molecules by size? Why?
[8]

OR

Q2) What do you mean by SDS PAGE? Discussin detail the working process of
SDS PAGE accompanied by a neat sketch. [18]

Q3) @ Define Sedimentation? What are the factors effecting Sedimentation?

Discussin detail. [10]
b) What is a Centrifuge? Discuss in brief the types of baskets used in
Centrifuge. [7]

OR
Q4) @& Whatisrateof filtration? What arethe factors effecting rate of filtration?
[10]
b) Give an account on the working of a continuousrotary filter. [7]

PT.O.



Q5) Explain UV-visible light spectroscopy with a neat diagram. What are the

applications of UV-Visible spectroscopy? [18]
OR
Q6) Describethe functioning of the following detectorsin short: [18]

I)  Photovaltaic cell detector
i) Photomultiplier Tubes detector

Q7) Explain the principle of IR spectroscopy. Describe the instrumentation used

in IR spectroscopy with the help of aneat sketh. [17]
OR
Q8) Give an introduction to Nuclear Magnetic Resonance spectroscopy (NMR)
and itsusein the identification of molecules. [17]
X k kK
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[6353]-186
T.E. (Biotechnology)

MATERIAL BALANCESAND STOICHIOMETRY

(2019 Pattern) (Semester - 1) (315462)

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

1)
2)
3)
4)

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

Q1) & A streamof nitrogen flowing at arate of 100 kmol/hisheated from 303 K

b)

Q2) &
b)

(30°C) to 373 K (100°C). Calculate the heat that must be transferred.[8]
Data:

CID0 for nitrogen = 29.5909— 5.141 x [0 T + 11.1829 x |0°T> — 4.968 x
10-°T3

Define: [6]
)  Latent heat of fusion

ii)  Latent heat of sublimation

State and explain the terms Latent heat and sensible heat. [4]
OR
State and explain in details different forms of energy. [6]

A stream flowing at arate of 15000 mol/h containing 25 mole % N, and
75mole% H, isto be heated from 298K (25°C) to 473 (200°C). Calculate

the heat that must be transferred using Clo0 data given below: [12]
C?=a+bT +cT?+dT? kJ(kmol k)

Gas a bx10® | Cx 10° | d x 10°

N, 29.5009 | —541 | 13.1829 | —4.968

H, 28.6105 | 1.0194 | —0.1476 | 0.769

PT.O.



Q3) 8
b)

Q4) a

b)

Q5) &)

b)

Defineyield, selectivity and conversion. [6]
CalculatetheyieldYy,o, . (gdw cell/gO,) andY (g dw cell/g substrate)
for thefollowing biological reaction [11]
CH,0,+ 1473 O+ 0.782 NH, — 0.909 (C, ,H..N .60, )+ 3.854H.0
+2CO,

Glucose Biomass

OR

Acetobacter Aceti bacteria convert ethanol to acetic acid under aerobic
condition using the reaction: [7]

CH.,OH +O, — CH,COOH + H,0

Wheat is the maximum amount of C,H.OH required?

Define: [3]
i)  Molar mass

i)  Grammole

A feed containing 60 mole % A, 30 mole % B and 10 mole % inerts a
enteras reactor. 80 % of origina A reacts according to the following
reaction:

2A+B — C

Find the composition of product stream on mole basis. [7]

For a given reaction the gross heating value (GHV) of gaseous propane
at 298 K(250C) is2219.71 K¥mol. Calculate the net heating value (NHV)
of propane.

C,H, + 50, — 3CO, +4H,0 [9]
Calculate heat of formation of liquid 1-3 butadiene at 298.15 K (25°C)
using thefollowing data: [9]

Data: Standard heat of formation of CO, (g)=—393.51 KJmol

Standard heat of formation of H,O (1) = —285.83 KI¥mol
Standard heat of combustion of C H, (1) at 298.15 K (25°C) =
—2520.11 kJmol
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Q6) a)

b)

Q7) 8
b)

Qg) a)
b)

OR
Definethefollowing terms: [6]
)  Enthapy
i)  Specific heat
i)  Heat capacity
IvV)  Thermochemistry

Calculate the enthal py change between reactants and productsif both are at
298.15 K (25°C) if 60 mol CQ, is produced according to the following

reaction:; [6]
2C,H,, (9) + 130, (9) — 8CO, (g) + 10H,0 (1)

Data:

Component AH?, kJ/mol at 298.15K (25°C)

C,H, (9) -125.79

CO, (9) -393.51

H,O (1) - 285.83

What is the enthalpy of 150 g formic acid at 70°C and 1 atm relative to
25°C and 1 atm? [6]

Cp for formic acid in temperature range of interest is0.524 cal/g °C.

What isultimate analysisof coal explainin details. [9]
What isNet Calorific value and Gross Calorific value? [9]

An oil sample is found to contain 77.0 % C, 22.7 % H, and 0.3 % S
(by mass). Its GCV at 298.15 K is measured to be 45,071 kJkg oil.
CalculateitsNCV at 298.15 K. Latent heat of H,O vapour=2442.5kJkg
water. [7]

OR
How isthe coal classified?Writein detailsabout classification of coal.[5]
What iscombustion? Classify fuels. What is calorific value of fuels7q12]

DI IO
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[6353]-187
T.E. (Biotechnology)
GENETIC ENGINEERING
(2019 Pattern) (Semester - 1) (315463)

Time: 2%2Hoursg| [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 theright indicate full marks.

3) Assume suitable data if necessary.

Q1) @ Describe principle and applications of PCR in cloning . [9]
b) Differentiate between genomiclibrariesand cDNA libraries. [9]

OR
Q2) @ Describe construction of genomic libraries. [9]

b) How are genomic libraries screened? Add a note on immunological
screening & itssignificance. [9]

Q3) @ Definevectorsandwriteidlepropertiesof vectorsusedin genecloning.[9]
b) Illustrate the methodol ogy used in Saccharomyces cerevisiae cloning.[8]
OR

Q4) @ Describe principle and applicationsof cloning in Gram positive bacteria.
[9]
b) Write short note on YAC's. [8]

Q5) @ Writeprinciple and applications of Electroporation. [10]

b)  Describe Particle bombardment genetransfer method withitsapplictions.
[8]

OR

PT.O.



Q6) @ Describeprinciple strategies used for transformation of animal cellswith

itssignificance. [10]
b)  Write short note on Transfection. [8]
Q7) @ WhatisHumulin? How it is produced and used? [8]

b)  Describe principleand applicationsof rDNA technology inAgriculture.[9]

OR
Q8) @ Whatistheapplication of DNA technology in plant crop improvement?
Justify with examples. (8]
b) Elaborate DNA diagnostics method and applications. [9]
Xk %k %k

[6353]-187 2



Total No. of Questions : 8] SEAT No. :
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[6353]-188
T.E. (Biotechnology)
INTRODUCTION TO IMMUNOLOGY
(2019 Pattern) (Semester-I) (315464)

Time : 2% Hours] [Max. Marks : 70

Instructions to the candidates:

D
2)
3)

01) a)

b)

02) 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.
Figures to the right indicate full marks.

Assume suitable data if necessary.

What is an immunogen? With appropriate examples discuss four important

properties of antigen. [12]

Give applications of monoclonal antibody. [6]
OR

With the help of labeled diagram represent the structures of antibody

IgG, IgA, 1gM. [12]

Write a short note on Epitope. [6]

Discuss the process of antigen presentation in cell mediated immunity.[10]

Write a note on Complement system. [7]
OR

With the help of diagram differentiate between Class I and Class Il MHC

molecules. [15]

Name any one Antigen presenting cell. [2]

Enlist types of Hypersensitivity reactions and describe anaphylaxis in
detail. [12]

Write a short note on autoimmune Thyroiditis. [6]

OR

PTO.



06) 2)

b)

Q7) a)

b)

08) a)

b)

Write short notes on (ANY TWO) [12]

i)  Contact dermatitis,

i) DTH
m) IgE
Write on SLE. [6]

You are developing an ELISA kit for the detection of Corona virus in
patients serum samples. Name the reagents you will be providing in a kit

and process flow chart. [12]

Write a note on Attenuated vaccines. [5]
OR

With the help of labeled diagram describe primary and secondary IR.

How is it used in Vaccines. [12]

Write a note on adjuvants. [5]

otooloedesde
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[6353] - 189
T.E. (Biotechnology)
Elective-l A: Enzyme Technology
(2019 Pattern) (Semester - 1) (315465 A)

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

1) Answer Qlor Q2, Q3 or Q4,Q50r Q6, Q7 or Q8.
2) Neat diagrams must be drawn wherever necessary.
3) Figurestotheright sideindicate full marks.
4) Useof Calculator isallowed.
5) Assume Suitable data, if necessary.

Q1) Answer the following : [18]
a Differentiate between
), PLP and TPP
i)  Cofactor and Prosthetic group

b) Write anote on CoenzymeA and Biotin
OR
Q2) Answer the following : [18]
ad Describetherole of CoenzymeA in the oxidation of fatty acids

b) Write anote on Pyridoxal phosphate

Q3) Answer the following : [17]
ad  Describethefeedback inhibition with suitable example.

b) Describetheallostericinhibition with an example.
OR

P.T.O.



Q4) Answer the following : [17]
a)  Distinguish between competitiveinhibition and allostericinhibition

b) What arethe applications of enzymeinhibition?

Q5) Answer the following : [18]

ad Enlist the synthetic and bio polymers which are routinely used for
Immobilization of enzyme

b) Differentiate between adsorption and cova ent method of immobilization.
OR
Q6) Answer the following : [18]

a Describe the entrapment method of immobilization. Explain the
disadvantages of the same.

b) What are the advantages and disadvantages of immobilized enzymes.
Q7) Answer the following : [17]

ad Depict adiagram showing all components of biosensor.

b) Enlistany eight pharmaceutical application of immobilized enzymes.
OR
Q8) Answer the following : [17]

d What arethe advantages and disadvantages of enzymeimmobilizationin
food industry?

b) Giveany fiveapplicationsof immobilized enzymeswith one examples of
each.

THINY
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[6353] - 191
T.Y. B. Tech Biotechnology
AGRICULTURAL BIOTECHNOLOGY
(2019 Pattern) (Semester - 1) (315465 C) (Elective-l)

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

1) SolveQlor Q2, Q3or Q4, Q50r Q6, Q7 or Q8.

2) Figurestotheright sideindicate full marks.

Q1) @ Describe concept of cellular totipotency and add note on different cell
culture methodswith its examples. [9]

b) What are secondary metabolites? How they are produced by PTC. [9]
OR

Q2) @& What do you mean by suspension culture? Explain the principle, and
applications of cell suspension culture. [9]

b) Explain the concept of Cryopreservation and its applicationsin PTC[9]

Q3) @ Briefly explain Amplified Fragment Length Polymorphism (AFLP) markers
with itsapplications. [9]

b)  Write, principle and applications of Marker Assisted Selection for crop
improvement [8]

OR

P.T.O.



Q4) &)

b)

Q5) 8

b)

Q6) a)

b)

Q7) 8

b)

Q8) g

b)

Describe concepts of DNA markers with its applications. [9]

Write, short note on [8]
1) Genomics and

i)  Proteomics

Explain geneticsand biochemistry of nitrogen fixation. [10]
Describe Azolla and Anabena symbiotic association. [8]
OR

Write, in brief methodology used for biofertilizer production and add
note on its applications. [10]

Write short notes on [8]
1) Phosphate solubilizing microbial fertilizers

i)  Biopesticides

Briefly describe patent in agriculture. [8]
What is the Cartagena protocol on Biosafety? [9]
OR

Enlist the regulatory authorities and biosafety committees in India for
GMO products [8]

Describethefunctional role of Genetic Engineering Appraisal Committee
(GEAC) [9]

THINY
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PC1868 [6353]-192 [Total No. of Pages: 2

T.E. (Biotechnology Engineering)
FERMENTATION TECHNOLOGY
(2019 Pattern) (Semester-11) (315471)

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

1) SolveQ.lor Q.2 Q.30r Q4,Q50r Q.6 Q.7 or Q.8.

2) Figuresto theright indicate full marks.

3) Assume suitable data, if necessary.

Q1) @ Describe the detail process of Streptomycin production. [6]
b) What isvitamin? Explain the production of vitamins B2 & B12 through
fermentation. [6]
c) Write note on bakers yeast production. [6]

OR
Q2) @ Illustrate the process of production and recovery of streptomycin with
neat sketch. [6]

b) What isfermentation? Describe the fermentative production of ethanal.

[6]

c) What are antibiotics? Describe the process of fermentative production
of penicillin. [6]

Q3) @ What are enzymes? Enlist the different sources of enzymes and discuss

their applicationsin various sectors. [9]
b) Describethefungal protein production through solid state fermentation.
[8]
OR
Q4) @ Whatisimmohilization? Describethevarioustechniquesof immobilization
the for cells and enzymes. [9]
b) Write note on Single Cell Protein (SCP) production. [8]

PT.O.



Q5) @ Explainindetail about submerged liquid fermentation with applications.
[8]

b) What is bioreactor? Describe the advantages, disadvantages and
applications involved in solid liquid fermentation and solid state
fermentation. [10]

OR

Q6) @ Discussin detail about plug flow reactor and fluidized bed reactor with
applications, advantages and disadvantages with neat sketch. [10]

b) What is solid state fermentation? Describe its design and working with
neat sketch. [8]

Q7) @ Discuss the concept of Good Manufacturing Practices (GMP) in detail.
[8]

b) Discuss the phenomenon of Inoculum development and sterilization in

detail. [9]

OR
Q8) @ What is scale up process? Discuss its objectives and types of scale up
processes in the field of fermentation technology. [8]
b)  Write note on enhancement of fermentation efficiency by taking the case
study of ethanol economics. [9]
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[6353]-193

T.E. (Biotechnology)
MASSTRANSFER
(2019 Pattern) (Semester - 11) (315472)

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) @ Why crystalizationisanimportant operation in downstream processing?

[9]

b) Explainindetail various methods of supersaturation. [9]
OR
Q2) @ Definefollowing terms: [8]
I)  Saturation/Saturated solution
i)  Magma

i) Yieldof Crystallization
Iv)  Mother liquor

b) Explain mechanismof crystallization?How crystal formation takes place?
How crystal formation varies based on rate of cooling? [10]

Q3) @ Writeashort note on: [8]
1)  Fractional distillation
i)  Vacuum Didtillation.

b) If we consider y = ax/1 + (a-1) x in terms of relative volatility, then

derive Rayleigh equationintermsof relative volatility. [9]
OR
Q4) @ What are azeotropes? Explain types of azeotropes? [8]

b) What is the optimum reflux ratio? Draw and explain diagram showing
relationship of cost versusreflux ratio. [9]

PT.O.



Q35) 8
b)

Q6) a)

b)

Q7) 8

b)

Q3) 8
b)

Write a short note on various column internals. [9]

What is feed plate and feed line and how thermal conditions of the feed
are introduced based on g-value? Explain it with the help of graph. [9]

OR

Define Daton’slaw and Roult’slaw. Explain how theselawsare applicable
indistillation. [9]

Draw fractionating column. Give maor units of column and explainin
detail continuous distillation process. [9]

What isthe difference between absorption and stripping? Why absorption

Is much preferred operation? [9]

How HTU and NTU are correlated with ideal tray/plate in distillation

column? [8]
OR

Write a short note on solvent selection in gas absorption operation. [5]

5000 kg/hr of a SO,-Air mixture containing5% by volume SO, is to be
scrubbed with 1,00,000 kg/hr of water in a packed bed tower. The exit
concentration of SO, is reduced to 0.15%. The tower operates at latm.
The equilibrium relationship is given by, Y = 20X, WhereY = Mole of
SO,/ Mole of air and X = Mole of SO,/Mole of water. If the packed
height of the tower is420 cm, estimate the height of transfer unit (HTU).

[12]

DOOD
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[6353]-194

T.E./B.Tech. (Biotechnology)
BIOSEPARATION ENGINEERING
(2019 Pattern) (Semester - 11) (315473)

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) Figures to the right side includicate full marks.

4) Assume Suitable data if necessary.

Q1) a) Write a short note on temperature swing adsorption with one case

study. [6]
b) Adsorption of an organic solute on activeted silica gel gave the
following data after equalibration. [12]
S 0.0139 | 0.089 0.066 0.047 0.037
(mg/cm?)
Ca (mg/g) | 0.03 0.026 | 0.0225 | 0.021 0.018

Fit the data to an adsorption isotherm and calclulate the constants.

OR
02) a) What are the different types of adsorbents used in various applications?
Give some examples. [9]
b) Discuss the principle and practice of batch adsorption with few
examples. [9]

03) a) Explain different peak broadening effects. How Van Deemter plot co-
relates peak broadening effect? [9]

b) A solute X of a sample mixture is not retained on the colum and elutes

out at 4 minutes after injection. Another solute in the same sample

mixture Y elutes out at 12 minutes. The mobile phase flow rate is 20

ml/min. Calculate the values of Vm, capacity factor k' for the solute Y

in the mobile and stationary phases. [8]

PT.O.



04) a)

b)

05) a)
b)

06) a)
b)

Q7) a)

b)

08) a)
b)

OR
Calculate the retention volumes, capacity factors and relative retention of
two solutes giving packs 1 and 2 with retention times of 3.5 and 5.0
mintues respectively on an adsorption colum at a flow rate of 2.2 ml/min.

The t, value is 1.5 min. [8]
What is FID? Explain how this detector work in GC? [9]
Explain the term in detail rejection co-efficient? [9]
Write short note on hollow fiber membrane module and explain the
term rejection co-efficient. [9]
OR
Discuss the princple and operational aspects of microfiltration. [9]
What is Dialysis? How is useful in bioseparations? Explain with 1-2
examples. [9]

What are the characteristics of biopreocesses? State major challenges in

bioseparation engineering? [9]

What are different proten precipitation techniques used? Describe

techniques with one example. [8]
OR

Write a short note on molecular sieves with 1-2 examples. [9]

Werite a short note on reactive extraction? What is the difference between

reactive extraction and distillation? [8]

F6d836
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Total No. of Questions: 8] SEAT No. :

PC-1871 [Total No. of Pages:2
[6353]-196

T.E. B. Tech.(Biotechnology)
Elective-1l : FOOD BIOTECHNOLOGY
(2019 Pattern) (Semester - 11) (315474 - B)

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) Figures to the right side indicate full marks.

4)  Assume Suitable data if necessary.

Q1) Answer thefollowing: [18]
ad What isthe significance of drying in food preservation.
b) Enlist and define different pasteurization methods.
OR
Q2) Answer thefollowing: [18]
a Giveanoverview of freezing processesin food preservation.

b) Explain the operation principles of HTST systems.

Q3) Answer thefollowing: [17]
ad Explaintherole of agaein sustainable food production and nutrition.

b) Analyze the advantages and limitations of solid-state fermentation for
food applications,

OR
Q4) Answer thefolowing: [17]
a) Explainany oneapplication of microbial-derived flavorsin food products.

b) What are some effective optimization strategiesfor improving microbial
growth and increasing metabolite production in Soild State Fermentation
(SSF)?

PT.O.



Q5) Answer thefollowing: [18]

a Describe how enzymes contribute to dough development, texture
enhancement, and shelf-life extension in bakery products.

b) How are enzymesused in meat processing? Explain brif.
OR
Q6) Answer thefollowing: [18]

ad Discuss how enzymes facilitate starch conversion, sugar production,
and clarity enhancement in beer.

b) Evaluate the challenges in enzyme production for various food

applications.
Q7) Answer thefollowing: [17]
ad Explain mechanical methods used for solid waste treatment, such as
shredding and screening.
b) Write a short note on the following two food waste disposal methods-
chemical and biological.
OR
Q8) Answer thefollowing : [17]

a Describe the following physical methods used for waste disposal in the
food industry-landfilling and incineration.

b) Discuss the application of activated sludge process in treating liquid
wastes from food processing plants.

Foriomie
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Total No. of Questions: 8] SEAT No. -
PC1872 [Total No. of Pages: 3

[6353]-198
T.E. (Printing Engineering)
PRINT STATISTICS
(2019 Pattern) (Semester - 1) (308281)

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.

5) Use of electronic pocket calculator is allowed.

Q1) Analyzethefollowing dataand comment on the same. [17]
Pigment Percentage Ink Contrast

17 40

19 57

22 43

20 62

18 48

21 52

OR
Q2) From the given data, arrange the data, prepare frequency distribution table
and draw the Histogram only and comment on the same. [17]

0912 0910 0904 0.905 0.910 0.911
0914 0912 0.910 0.913 0.908 0.914
0907 0909 0913 0.912 0.909 0.913
0902 0906  0.909 0.907 0.906 0.908
0915 0909 0910 0.911 0912  0.909
0.910 0909 0.908 0.910 0.909 0.907

Notel:- From G Chart, the recommended number of groups should be 7 for
Number of measurements between 30 to 40. And divide the range of the
data by number of groups (7), to find out the classinterval, and round it
off to 3 decimal value to form the groups.

PT.O.



Shewhart’s Constants: E2 = 2.659, D3 =0, D4 = 3.267

OR

Q3) Prepare X - MR chart from the given data [18]
Sample No. 1123 |4 |5]|6/|7 81 9 |10
Measurements.0218(.0243.0232(.0256|.0247|.0255|.0282( 0.261{.0244|.0252
SampleNo. | 11 |12 (13 |14 | 15|16 | 17| 18| 19 | 20
M easurementd.0265(.0267|.0254(.0238(.0249|.0275/.0265| .0232/.0294(.0281
Note: Usen=2

Q4) Make two Pareto Charts for the data given in the following table, one for the

number of defectivesand onefor dollar [oss. In each case, include acumulative

percentage graph aswell. [18]
Department | Defectives | Dollar Loss

A 20 100
B 120 60

C 80 800
D 100 500
E 50 200
F 30 90

Q5) Explain in detail with suitable examples, data dispersion, its measurable
characteristics, standard distribution and its +/—3 zoneswith suitabl e diagram.
And also explain how standard deviation is more important than range. [17]

OR
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Q6) From the following data, draw appropriate diagrams and also comment on
the same (any two) [17]

ad Target 22 mm, Tolerance +/—2 mm, process mean 23 mm, LCL 20mm,
UCL 26 mm.

b) Target 530, process mu 532, standard deviation 8, LSL 505, USL 560.

c) Design specification 5.5, s=1.5, mu 6, specification width 8.

Q7) What is Process Capability Analysis? Explain in detail with index values and

formulas and appropriate diagram. [18]
OR
Q8) Explainindetail the Six SigmaM ethodology. [18]
% sk %k
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Total No. of Questions : 8] SEAT No. :

PC1873 [Total No. of Pages : 2
[6353]-199

T.E. (Printing Engineering)
OFFSET PRINTING TECHNIQUES
(2019 Pattern) (Semester - I) (308282)

Time : 2% Hours] [Max. Marks : 70
Instructions to the candidates:
1)  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.
2) Figures to the right indicate full marks.
3) Neat diagrams must be drawn wherever necessary.
4) Assume suitable data, if necessary.

Q1) a) Provide an overview of the modulus of elasticity of paper. [6]
b) Discuss auto registration control systems used in printing processes.|[6]
c) Explain the purpose and usage of angle bars in printing equipment. [6]
OR
02) a) Explain the components of a single-sheet offset feeder system. [8]

b) Discuss the various mechanisms employed for sheet transfer in sheet-
fed offset presses. [5]

c) Explore the features and functionalities of double diameter and triple
diameter impression cylinders. [5]

03) Describe the two types of inking systems used in sheet-fed presses,
accompanied by clear diagrams. [17]

OR
04) a) Differentiate between conventional and hybrid UV offset inking units.[9]
b) Provide an explanation of the conventional dampening system in offset

presses, including a diagram. [8]

PTO.



05) a)
b)

06) a)
b)

Q7) a)

b)

08) a)

b)

Define the behavior of ink in heatset presses. [5]
Detail one type of folder commonly utilized in web offset presses. [6]

Explain the fundamental principle behind IR dryers in web offset printing,
supported by a diagram. [6]

OR
Highlight the distinctions between heat set and cold-set presses. [5]

Describe the process of setting temperatures based on ink coverage and
substrate in dryers used in web offset printing. [6]

Discuss the basic operating principle of UV dryers in web offset printing.
[6]

Explore the issues related to web instability encountered in printing
presses. [6]

Define web tension control and its significance in printing processes.[6]

Explain the functioning of closed-loop systems used for register control
in printing presses. [6]

OR

Describe the operational principles of the Sheet-fed Offset Stream Feeder
System. [6]

Detail the functions of reel stands and the mechanisms involved in handling
reels in a web offset machine. [6]

Elaborate on the process of transferring sheets in sheet-fed offset printing,
specifically from the swing gripper to the delivery unit. [6]

VOOV
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Total No. of Questions: 8] SEAT No. -
PC1874 [Total No. of Pages: 2

[6353]-200
T.E. (Printing)
COLOR SCIENCEAND MEASUREMENT
(2019 Pattern) (Semester - 1) (308283)

Time: 2%2Hoursg| [Max. Marks: 70
I nstructions to the candidates:
1) Answer Q.No.1lor Q.No.2, Q,No.3or Q.No.4, Q.No.50or Q.No.6, Q.No.7 or Q.No.8.
2) Figuresto theright indicate full marks.
3) Assume suitable data if necessary.
4) Neat diagrams must be drawn wherever necessary.

Q1) @ Whatisadditive color system? [6]
b) Where additive color system is used? [6]
c) Which color system is applicable to printing? [9]

OR
Q2) @ Draw Munsdll color system. [6]
b) Explain Munsell color system. [5]

c) Comment on color systems based on uniform color perception.  [6]

Q3) @ Compare various color measuring instruments. [6]
b) Explaintheworking of spectrophotometer. [6]
c) Whatispint density? How print density is measured? [6]

OR
Q4) @ Comment onviewing geometry. [6]
b) Discussworking of Densitometer. [6]

c) What are measurement modesavailablefor color measuring instruments?

[6]

PT.O.



Q5) 8
b)

Q6) &)
b)

Q7) 8
b)

Q3) &)
b)

Explain viewing conditionsrequired for visual color evaluation.
What parameters affect visual color evaluation?
Explainthe color difference equation.
OR
What are standard illumination conditions?
Comment on instrumental color assessment.

Discuss color deviation.

Compare Dyes and pigments.

What ismesmerism?

What is application of kubelka Munk Theory for color matching?
OR

Explain KubelkaMunk Theory.

Compare different colorants.

What are different types of metamerism?

X ok K
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Total No. of Questions : 8] SEAT No. :

PC1875 [Total No. of Pages : 2

[6353]-201
T.E. (Printing)
INK TECHNOLOGY
(2019 Pattern) (Semester-I) (308284)

Time : 2 2Hours] [Max. Marks : 70

Instructions to the candidates:

D
2)
3)
4

Q1) a)
b)

02) a)

b)

03) a)
b)

04) a)
b)

Attempt Q.1 or Q.2, Q.3 or Q.4., Q.5 or 0.6, Q.7 or Q.8.
Figures to right indicate full marks.
Assume suitable data if necessary.

Neat diagrams must be drawn wherever necessary.

Categories a Shear thinning and shear thickening liquids. [6]
Identify the factors which affects the rheological behavior of printing
inks. [6]
Explain in brief the influence of ink Rheology on printing quality.  [6]
OR
Draw a stress and strain curve diagram and explain printing ink on the
diagram. [6]
Derive the Thixotropy in terms of printing inks. [6]
Write your review on Viscometer and Viscosity of ink. [6]
Identify the factors affecting ink drying. [5]
With the suitable examples of ink explain the methods of ink drying. [6]
Compare UV and IR curing. [6]
OR
Write your review on UV ink drying. [5]
Write short review on microwave drying. [6]
Compare evaporation and absorption drying. [6]

PTO.



05) a)

b)

06) a)

b)

Q7) a)
b)

08) a)
b)

Categories the printing substrates and their ink requirements in terms of

adhesion and gloss and drying methods. [6]
Classify the Printing inks and their end use. [6]
Explain in brief the factors to be considered while formulating printing
inks. [6]
OR
Describe the ink manufacturing process and different methods for pigment
dispersal. [6]
Explain in brief the printing process and their ink ingredients and ink
formulation. [6]
What is the purpose of driers (Additives) in ink formulation? [6]
Write short note on analysis of Ink component. [5]
Write review on VOC. [6]
Write review on Gloss. [6]
OR
Explain in brief the purpose to check the glass of ink. [5]

Explain in brief the solid contents of ink and the purpose of solid contents
in ink. Explain the method to calculate the % f solid content. [6]

Explain in brief the ink flow of ink and the purpose of ink flow for
printing inks. [6]

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

PC-5119

[Total No. of Pages: 2

[6353] - 202R
T.E. (Printing Engineering)
CYBER SECURITY

(2019 Pattern) (Semester - 1) (308286 A) (Elective-l)

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

1) Solve Q.lorQ.2,Q.30r Q.4,Q.50r Q.6,Q.70r Q.8.

2)

Ql) g
b)

Q2) &)

b)

Q3) &)

b)

Figuresto theright indicate full marks.

Explain the following terms— Ransomware, Adware, Spyware [6]

What isan Operating System? Describein brief about the Kali Linux OS.
Nameafew security toolspresent in Kali Linux along with their use cases
[12]

OR

What isacomputer virus? Write the code for anotepad virusand explain
how it works. [9]

What security measures can be taken by an individual to stay safe from
android hacking? [9]

What is meant by booting? Differentiate between soft boot and hard
boot. Isit possibleto use multiple OS on asingle machine? If yes, How?

[9]

What are the different methods of password cracking? Explain how is
windows password cracked using “ utilman.exe”. [9]

OR

P.T.O.



Q4) &)
b)

Q3) 8

b)

Q6) a)

b)

Q7) 8

b)

Q8) g

b)

Explain in detail how an android device can be hacked. [8]

How can you detect if your device has been hacked? [9]

Explain the following terms with suitable examples—Spear Phishing,
Smishing, Vishing, Whaling. [12]

Name and explain any 6 pointsto identify aphishing email [6]
OR

How is“TheHarvester” tool used for reconnai ssance? Explain the modus
operandi of asocia engineering attack. [8]

How can you detect and prevent falling prey to phishing, vishing and
smishing attacks? [10]

Explain the historical background, Object, Extent Scope and
Commencement of the Information Technology Act. [10]

What is Stalking? What are the legal actions which can be taken against

stalking as per the IT ACT inIndia? [7]
OR
What is Cybercrime? How isit different from other types of crimes?
[10]
Explain Cyber Terrorism and Cyber bullying. [7]

THINY
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Total No. of Questions: 8] SEAT No.:
PC-1877

[Total No. of Pages: 2

[6353] - 203
T.E. (Printing Engineering)
Wood, Glass and Metal Based Packaging
(2019 Pattern) (Semester - 1) (308286 B) (Elective-l)

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

1) SolveQlor Q2, Q3or Q4, Q50r Q6, Q7 or Q8.

2) Figuresto theright indicate full marks.
3) Assumesuitable data, if necessary.
4) Neat diagrams must be drawn wherever necessary.
5) Useof eectronic pocket calculator is not allowed
Q1) & Writedown properties of packaging [9]
b) Write down types of glass. [9]
OR

Q2) @ Explain process of Forming Glass Containers with applications [9]

b) Explainevaluation parametersin glasscontainers [9]
Q3) @ Describe testing procedures of glass packaging. [8]
b) Explaingauging of glasstesting [7]

OR
Q4) @ Explain Pressure Test, and Density Test of glass packaging. [7]
b) Explain chemical resistancetesting of glass packaging. [8]

P.T.O.



Q3) 8
b)

Q6) a)

b)

Q7) &

b)

Q8) g
b)

Explainintroduction of metal containerswith advantages [9]
Explain Tin canister packaging used in food industry [9]
OR

Which type of Metals box used in Industrial packaging in automotive
sector as returnable packaging. [9]

Explainabout Metal box used for Lithium-lon packaging used in electronic

goods and EV. [9]
Explain about testing protocols for Hazmat packaging based on United
nation (UN) protocol. [8]
Explain quality control procedure of drums and closures. [8]
Write down the essential Functions of drums and closures. [9]
OR
Explain parts and types of closures [8]
Write down about plastic drums and steel drums [9]
TRTHET
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Total No. of Questions : 8] SEAT No. :

PC1878

[6353]-205 [Total No. of Pages : 2

T.E. (Printing Engineering)
FLEXO PRINTING TECHNIQUES
(2019 Pattern) (Semester-II) (308289)

Time : 2V2 Hours] [Max. Marks : 70
Instructions to the candidates:

1) Answer 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 side indicate full marks.

3) Assume suitable data, if necessary.

4) Neat diagrams must be drawn wherever necessary.

Q1) a) How to prepare a conventional photopolymer plate for Flexo press.[17]
b) Discuss Environmental concerns in Flexo industry.
c) Explain UV light source used in plate making process.
OR
Q2) a) Discuss Standardization of Conventional Flexo Plate. [17]

b) Why we use developing solution and explain different type of washout
solution.

c) Explain Term : Post Exposure and Light Finishing.

03) a) How to printability effects by varying dots. [18]
b) Explain the working principle of Argon laser with neat and clean diagram.
c) Define laser Ablation technique.
OR
04) a) Explain Digital Workflow in detail. [18]

b) Explain the working principle of He - Ne laser with neat and
clean diagram.

PT.O.



05) a)
b)

06) a)
b)

Q7) a)
b)

08) a)
b)

Explain wide web press in detail with diagram.
Explain UV dryer in detail with diagram.
Explain flexography process with diagram.

OR
Explain narrow web press in detail with diagram.
Explain EB dryer in detail with diagram.

Discuss on flexography product and application.

Explain different method of anilox engraving.
Discuss anilox volume carrying capacity and cell count.

Explain different method of Anilox cleaning.

OR
Describe the anilox maintenance and storage.
Explain different ink metering system used in flexography.

Explain Doctor Blade in flexography with diagram.

[6353]-205 2

[17]

[17]

[18]

[18]



Total No. of Questions: 8]

SEAT No.:
PC1879 [Total No. of Pages: 1
[6353]-206
T.E. (Printing)
COLORMANAGEMENT

(2019 Pattern) (Semester - 11) (308290)

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

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

2) Figuresto theright indicate full marks.

Q1) Explainindetail. [18]
ad Concept of soft proofing.
b) Conditions required for soft proofing.

OR
Q2) Why ismonitor profiling significant in color management? Discussthe features
and benefits of monitor profiling. [18]
Q3) Explainindetail significance and featuresof printer profiling. [17]
OR
Q4) Write short notes on; [17]
a  Saturation Intent.
b) Gamut mapping.
Q5) What is concept of hard proof? Explain hard proofing process. [18]
OR
Q6) Explaindevicelink profileand color conversion through devicelink profEI e.]
18
Q7) With respect to visual color evaluation, write short note on: [17]
a Grey balance setting.
b) Tonal reproduction curves.
OR
Q8) Discuss in details concept of visual color evaluation and viewing condition
for evaluation. [17]

POOD



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

PC-1880 [Total No. of Pages : 4

[6353]-207
T.E. (Printing)
DESIGN OF EXPERIMENTS
(2019 Pattern) (Semester - 11) (308291)

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) Figuresto theright side indicates full marks.

3) Assume suitable data if necessary.

4) Neat diagrams must be drawn wherever necessary.

Ql) @ ExplainTypel and Typell error. [9]
b) Write ashort note on hypothesis. [9]
OR

Q2) @ Writeshort noteon Null and Alternate Hypothesiswith suitable example.

[9]
b) What do you mean by sampling. Explain Random sampling. [9]

Q3) @ TheLow color strength is a problem observed in Screen printing. State
the cause problem. [8]

b) WhatisANOVA and what isitssignificancein statistical testing. [9]
OR

Q4) Set up an analysisof variance table for the following per acre production data
for three varieties of wheat, each grown on 4 plots and state if the variety

differencesare significant. [17]
Plot of land Per acre production data
Variety of wheat

A B C

1 6 5 5

2 7 5 4

3 3 3 3

4 8 7 4

P.T.O.



Q5) 7,7,9,8,10
19, 20, 21, 20, 22
21,21,17,19, 20
8,7,809 10
Cal cul ate mean, median, mode, standard deviation of the above given data.[ 18]
OR

Q6) Designof afull factoria experiment at 2-levelsof any screen-printing parameters/
Factors with appropriate sampling plan. Explain response. [18]

Q7) @ Differentiate control charts for variable and attributes. Explain the

significance of the Control Charts [9]
b) Explainthe significance of the Cause and Effect diagram [8]
OR
Q8) Following are the problems observed in Offset printing. State the cause of all
the problems. [17]

a Dendgtyincrease
b) Dotgan

c) Poor contrast

d) Low color strength

A A 4
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Table 2: Critical Values of Student’s t-Distribution

Level of significance for two-tailed test

at. | om | o0 | 00 002 oo | ag
: : } ~ Level of significance for one-tailed test ‘
o 010 | 005 0025 001 0005
1 3078 . 6314 12706 31821 63.657 e
2 1886 2920 4303 6965 9.925 2
'3 1638 2353 3.182 4541 5841 3
4 1533 2132 2.776 3747 4,604 4
5 1476 2015 2571 3365 4032 5
6 1440 1943 2447 43 . 307 -6
T 1415 1.895 2365 2998 3499 7
S8 1397 1860 2306 2896 3355 8 -
9 1383 1833 2262 2821 3250 9
0 13n L1812 2228 2764 3.169 10
1 1363 179 2201 2718 3.106 1
T 1356 1782 2179 2681 3055 2
3 1350 L 2160 2650 3012 13
14 1345 1761 2.145 2624 2977 4
15 1341 1753 2731 2.602 2947 15
6 337 16 2120 2.583 221 16
17 1333 1740 2.110 2567 2808 17
18 1330, 1734 2.101 2552 2878 1B -
9 138 179 2093 2539 2861 9
. B 1325 L7125 2.086 2528 2845 . N
L 133 R 2080 2518 2831 20
[N - W 1 2074 2.508 28190 2
) 13197 174 2069 2500 2807 B
M 1318 1711 2064 2492 2797 . % .
25 1316 1708 2060 2485 2787 %
2% 1315 1706 2056 2479 279 %
7 1314 1.703 2052 2473 271 W
B 1313 1701 2048 2467 2763 B
» 1311 1699 2045 2462 276 ™
- Infinity 1282 1645 1.960 2326 2576  Infinity ;.
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Table 4(a): Critical Values of F-Distribution (at 5 per cent

sttt oas 52 3 $i2i. 3 6 8 Bt M st
1 | 1614 195 2157 246 202 240 2383 2439 Ui 2433
L2 | 851 1900 1916 1925 1930 1933 1937 1941 1645 1950
30 |1013 955 98 912 901 8% 885 874 864 853
40 | aT 6% 659 639 626 616 604 591 5771563
s | 661 5 541 519 505 495 48 468 453
6 ~599 514 476 453 439 428 415 400 384
70| 5% 4T 435 412 397 3§ 3713 35 3413
8 ' | 53 446 407 34 3 38 34 3B 3122
9 | SI12 426 38 363 348 337 3B 30 _
0 49 410 371 348 333 32 307 291 274 254
1 484 398 35 33 320 309 295 M 261 240
2 475 388 349 326 311 300 285 269 251 230
13 467 380 341 318 302 292 2T 260 242 221
14 46005374 334 311 29 285 20 28 F35R0E
15 454 368 329 306 290 279 264 248 229 207
16 449 363 324 301 28 274 25 242 224 20
17 445 359 320 296 281 270 255 238 219 1%
18 441 355 316 293 277 266 251 234 215 19
19 438 35 313 290 274 263 248 231 211 188
0 435 349 310 287 271 260 245 228 208 184
2 1432 347 BT 2% 0 268 257 242 285 20y sl
p) 430 344 305 282 266 255 240 223 213 178
B 428 342 303 280 264 253 238 220 200 1%
% 426 340 301 278 26 251 23 218 1% . 17
5 |0 424 338 29 276 260 249 23 206 1% 17 -
% 42 33 2B 22U 29 247 2z} 215 195 L6
7 421 335 296 273 257 246 230 23 193 1H7
B 420 334 295 271 25 245 229 2120 1917 165
» 418 33 293 270 254 243 28 210 190 164
%0 417 3% 292 260 253 242 227 20 189 162
& 408323 284 261 0 245 2% 218 - 2 SHMIAS
& 400 315 276 2% 237 225 210 192 170 - 139
120 392 G307 28 245 29 217 202 | iR f 1Al 1S
& 34 299 260 237 221 210 14 1B 227 {0

v, = Degrees of freedom for greater variance.
v, = Degrees of freedom for smaller variance.
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PC-1881 [Total No. of Pages :2
[6353]-208

T.E. (Printing Enginering)
Maintenance management of Printing Machines
(2019 Pattern) (Semester - 11) (308293 (A) (Elective - 11)

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) Figures to the right indicate full marks.

4)  Assume Suitable data if necessary.

Q1) Explain following:

a) KAIZEN methodologies. [6]

b) Selection procedure for the Replacement or Repair polices. [6]

¢) Roller Copperizing. [6]

OR

02) a) Define condition-based maintenance and How to do condition-based
maintenance in printing industry? [6]

b) What is thermography in condition monitoring and role of condition
monitoring in printing industry? [7]

¢) Explain the vibration testing and their fault detection system? [5]

03) Define followings:

a) Air leak detectors and their applications. [S]

b) Data mining techiques. [5]

c¢) Key Performance Indicators (KPIs) [7]
OR

Q4) Explain in detail Total Productive Maintenance (TPM) and its pillars,
objectives in industrial maindenance management and also explain role of
TPM in packaging industy. [17]

PT.O.



05) Write down difference between the preventive and corrective maintenance
and also explain the crucial steps involved in establishing a preventive and
corrective maintenance program? [17]

Q06) a)

b)

Q7) a)

b)

08) a)
b)

OR

Explain in detail about the Overall Equipment Effectiveness (OEE) and
its significance in packaging industry maintenance management.  [7]

Explain in detail about Re rubberizing and its significance in packaging
industry maintenance management. [10]

What is Compressor? Discuss the importance of Compressor in printing

and packaging industry. [9]

How can improve occupational health and safety measures for the

printing industry? [9]
OR

How to do preventive maintenance in printing industy? [9]

What are the need for preventive and corrective maintenance in printing
industry? [9]

F6d836
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[6353]-209
T.E. (Printing)
BASIC COMMUNICATION SYSTEMS & ELECTRONIC
INSTRUMENTATION
(2019 Pattern) (Semester - 11) (308293B)(Elective - I1)

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

1) SolveQ.lor Q.2,Q.30or Q.4, Q.50r 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) @ Describe the components involved in RFID tag. What are the different

frequencies used in RFID systems? [9]
b) Desribethe DSSS and FHSS along with advantages. [9]
OR
Q2) Describe the applications of RFID in the Pritning Industry. [18]

Q3) Explainwhat isthe hidden node problem in the Wi-Fi communication system.

Discuss |IEEE 802.11 Standards. [17]

OR
Q4) @ Statethedifferent methods of the Measurements. [9]
b) Describe the classification of Transducers. [8]

Q5) Describe Selection criteriafor sensors and actuatorsinvol ved in measurement

system. [18]

OR
Q6) @ Explaintheworkingprincipleof LVDT. [9]
b) Describe any Optical transducer and Its applications. [9]

PT.O.



Q7) Describe the applications of temperature sensorsin the printing industry.[17]
OR
Q8) Describein detail working principle of thermocouple and RTD. [17]

VVVV
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[6353]-210
T.E. (Printing)
E-PUBLISHING
(2019 Pattern) (Semester - 11) (308293C) (Elective - 11)

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

1) Attempt Q.1or Q.2,Q.30or Q.4, Q50r 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.

Ql) @ What arethe features of Robust Computing? [10]
b) Draw Graphical representation of Types of Computing. [8]

OR
Q2) @ ExplainFrontend and Backend Web Development with its structure.[10]
b) Explain Semantic Web and itsfeatures. [8]

Q3) @ Explain advantages and disadvantages of File Processing system and

database system. [10]
b) Draw thediagram of Database Architecture. [7]
OR
Q4) @ Explainvarioustypesof Online MediaWriting. [10]
b) Compare GIF and PNG file formats. [7]

Q5) Develop asitemap for newly started Travel Company. Highlight the homepage
menu and discuss 2 different typesof hierarchy you can usefor thiswebsite.[ 18]

OR

Q6) Develop a Questionnaire for online Perfume Shopping brand. Define the
objective of the questionnaire and expected result of the questionnaire. [18]

P.T.O.



Q7) &
b)

Q3) a)

b)

What HTML, XML and CSS? What is Metadata?
Write HTML Program to display following table of marks obtained out

of 25
Roll Number | Subject 1 Subject 2 Subject 3
1001 18 15 19
1002 22 20 18
1003 19 17 16
OR

[10]

[7]

What aretherolesand responsibilities of Website Administratorsin Content
Management System?

[10]

Draw the workflow diagram of ATM machineto withdraw thecash [7]

[6353]-210
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[6353]-211
T.E. (Production Engineering)
ENGINEERING METROLOGY & INSTRUMENTATION
(2019 Pattern) (Semester - 1) (311081 A)

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

1) Neat diagrams must be drawn wherever necessary.

2) Use of electronic pocket calculator is allowed.

3) Assume suitable data if necessary.

Q1) @ Definequality and explain cost of internal and external failure. [8]

b) A manufacturer uses injection moulding machine to produce a plastic
insulation barrier. He inspects 115 barriers daily, picked up randomly
from the production, and determines the number of reects by visual
Inspection the results of daily inspection of 115 barriersfor 10 days are
given below. [10]

Day 1(2|3|4|5|6|7|8|9]|10

No.of rgects| 6 (11 |10 | 11| 13| 6| 8 |10| 14| 11

Construct asuitable chart to analyse the quality of production. Namethe
chart and state whether the processisin control?

OR

Q2) @& Whatissamplinginspection? Explainindetail single samplinginspection.
[8]

b) A subgroup of 5 items is taken from the manufactured items. Afier 24
subgroups the values of x and R were found to be » x =275 and

Y R=6.5. Thespecification limitsfor the part are 20.6 + 0.25. 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?

TekeA,= 0.577,D,= 0, D,= 2.115, d,= 2.326 for subgroup size of 5.
[10]

PT.O.



Q3) 8
b)

Q4) g
b)

Q3) 8

b)

Q6) a)

b)

Q7) 8
b)

Q3) 8

b)

Write short note on Quality of Service and value of Quality. [9]

What is Q.F.D.? Explain house of quality. [9]
OR

Write a short note on Pareto Chart. [9]

Describe the contributions of Deming in the area of total quality
management. [9]

Define Force. Explain in detail Direct and Indirect methods of force
measurement. [7]

Explain in detail Readout-Recording stage in generalized measuring
system. [10]

OR

Explainindetall thefollowing features of measuring instrument [10]

1) Hysteresis
i) Precision
Differentiate between active and passive sensors with example. [7]

Explain any one measuring instrument used for - Stressand Strain? [8]

What arethe different types of dynamometers? Explain with neat sketch
Prony Brake type dynamometer in Torque measurement. [9]

OR

Explainwith neat sketch LVDT type of transducer for force measurement.
[8]

Explainindetail laws of thermocouple. [9]

* sk ¥k
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[6353]-212
T.E. (Production)
MATERIAL FORMING TECHNOLOGY
(2019 Pattern) (Semester - 1) (311082A)

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

1)

Q2) g

b)

Q3) g

b)

Q4) &)

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

Explainin detail stock preparation in drawing operation. [9]
Calculatethedrawing load required to achieve 45% reductionin areaon a
5mm diameter copper wire, given theyield stress of metal is 225N/mm?,
thedieangleis11° and coefficient of frictionis0.07. If thewireispassing
through the die at 2.5m/s, calculate the HP required assuming 100%

efficiency. [8]
OR

Determine the maximum reduction possiblein wire drawing, tubedrawing

and strip drawing assuming following data, [9]

) Dieangle20°,

i) Plugangle=15°,

i)  Coefficient of friction at die, u = 0.12,

iv) Coefficient of friction at plug, u = 0.09.

With neat sketch describe the different zone of wire drawing die. What
arethe materialsused in wiredrawing dies? [8]

Explainworking of Sendzimir cluster rolling mill and planetary rolling mill

with neat sketch, application, advantagesand limitation. [12]
What arethedefectsinrolling process? Explaintheir causesand remedies.[ 6]
OR

Determine the deformed radius of curvature of achilled iron of 700mm
diameter, rolling cooper strip of 700mm wide, 35mm thick, given 20%
reduction. The yield stress of cooper is 210N/mm?. (Poisson’s ratio =
0.35 and young's modulus = 2.01IMN/mm?). [7]

PT.O.



b)

Q5) 8

b)

Q6) a)
b)

Q7) @
b)

b)

What do theterms“angle of bite,”“forward Slip,”‘ backward dlip,”“ entry
plan,”“exit plan,” and “neutral plane” signify in the context of rolling?
Describe using sketch. [6]
Describethedifferences between atwo-high and two-highreversiblerolling
mill using anet sketch. [9]

What isanimpact extrusion? Elaborate different types of impact extrusion
withfigure. [9]
Write short note (any Two) [8]
)  Tubeextrusion

i) Defectinextrusion
i) Lubricationinextrusion

OR
What are different between direct and indirect extrusion [8]
AnAluminum billet of 150mm diameter and 1m long is extruded to the
tube shape shown infig. Calculate: [9]
) ExtrusionRatio
i) CCD

i)  Shear (Shape) Factor

Iv)  Work done

The flow stress of Aluminum is 70N/mm? and coefficient of friction
between billet and container is0.15.

@25 — 021

All dimensions are in mm

Explainwith neat sketch working principa of Electro hydraulic forming.[9]

Elaborate with figure Electromagnetic forming. [9]
OR
Explain different types of Explosive Forming Process with neat sketch.
What are the factors that affect the process? [10]
Explain the difference between flow forming and metal spinning with neat
sketch. [8]
DI B
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[6353]-213
T.E. (Production Engineering)
MACHINING SCIENCEAND TECHNOLOGY
(2019 Pattern) (Semester - I) (311083 A)

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

1)
2)
3)
4)
5)

Ql) 8

b)

Q2) g

b)

Q3) g
b)

Q4) g
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.

What is the meaning of tool life? Discuss various factors affacting the

tool life. [9]

Explain machinability, machinability rating and various machinability

criterias. [9]
OR

List functions of coolants and lubricants. Discusstypes of cutting fluids
indetail. [9]

The useful tool life of a HSS tool machining mild steel at 25m/minis4
hours. Calculate the tool life when the tool operates at 35m/min.

n=0.125. [9]

Explain geometry of tool ontool life with suitable sketches. [9]

Describe formation of crater wear and abrasive wear with suitable

sketches. [8]
OR

Discuss effect of cutting parameters on tool life. [9]

For ametal machining, thefollowinginformationisavailable. Tool change
time, = 15 min. Tool re-grind time, = 10 min. Machine running
cost,= Rs. 7 per hour, Tool depreciation per regrind, = 50 paise,
n=0.25, C = 150. Calculate the optimum cutting speed. [8]

PT.O.



Q5) 8

b)

Q6) a)
b)

Q7) &

b)

Qg) &)

b)

List various shapes of inserts used in metal cutting. Explain any two
shapes of insertswith suitabl e sketchesand comment on their strength.[9]

Discuss various steps to be used in design of shank for a single point
turningtool. [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 40 m/min on alathe equipped with a 15 KW motor. Safe stress
for tool material is 270 MPaand efficiency of machinetool is 80%. [9]

Discussin detail with suitable sketches the procedure to be followed in

designing aflat form tool by graphical method. [9]
With suitable sketch of reamer, explain guide linesfor designing length
of body and number of teeth for reamer. [8]
OR
Explainwith suitable exampl e the procedure to be followed in designing
acircular form tool by graphical method. [8]
Design flat form tool for a given job by graphical method when, Rake
angle=23°, Relief angle=26°, Raw materia -Aluminum. [9]
— T
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[6353]-214
T.E. (Production)

Kinematics and Design of Machines
(2019 Pattern) (Semester-I) (311084 A)

Time : 2 2Hours] [Max. Marks : 70

Instructions to the candidates:

D
2)
3)
4
5

01) a)

b)

Attempt Q.1 or Q.2, Q.3 or Q.4, Q.5 or 0.6, Q.7 or Q.8.
Neat diagrams must be drawn wherever necessary.
Figures to 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 following terms with suitable sketch related to cam and follower
system: [7]

i)  Trace point
1) Pitch curve
i) Base circle

Draw the profile of cam operating a knife edge follower from the following
data: [10]

1)  Follower to move outwards through a distance of 20 mm during
120° of cam rotation

i)  Follower to dwell for 60° of cam rotation;

i) Follower to return to its initial position during 90° of cam rotation ;
and

iv) Follower to dwell for the remaining 90° of cam rotation.

The minimum radius of the cam is 40 mm and the line of stroke of the
follower is offset 15 mm from the axis of the cam and the displacement
of the follower is to take place with uniform acceleration and retardation
on both the outward and return strokes. Cam rotating at 500 rpm
clockwise. Draw the cam profile.

OR

PTO.



02) a)

b)

03) a)
b)

04) 2)

b)

05) a)
b)

Explain the terms “coefficient of fluctuation of energy” and “coefficient
of fluctuation of speed.” (7]
The turning moment diagram for a multicylinder engine has been drawn
to a scale 1 mm = 600 N-m vertically and 1 mm = 3° horizontally. The
intercepted areas between the output torque curve and the mean resistance
line, taken in order from one end, are as follows:

+52,— 124, + 92, — 140, + 85, =72 and + 107 mm?, when the engine is
running at a speed of 600 r.p.m. If the total fluctuation of speed is not to
exceed + 1.5% of the mean, find the necessary mass of the flywheel of
radius 0.5 m. [10]

Explain Fatigue failure and stress concentration. [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 force of 10 kN at free ends. The force is perpendicular

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

Explain following: [6]

1)  Surface finish factor

i)  Size factor

i) Factor for stress concentration

Explain following: [12]

1)  Methods of reducing effect of stress concentration

i) Modified Goodman diagram for Axial loading

Discuss the causes of variations in dimensions of component. (7]

The mean tensile strength and the standard deviation of 250 nuts are 310

N/mm? and 35 N/mm? respectively. Determine: [10]

1)  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?,

The areas below standard normal distribution curve from Z =0 to Z are
as follows.

Z 0.9 1.0 1.1 1.2 1.3 1.4 1.5 1.6

Areas|0.3159]0.34130.3643 [0.3849 [0.4032[0.4192 [0.4332 [ 0.4452

OR
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06) 2)

b)

Q7) a)

b)

08) a)
b)

Explain importance and limitations of ‘normal distribution curves’ in
statistical analysis. [7]

Explain the following terms: [10]
1)  Population

1) Sample

i) Random Variable

Also explain the concept of reliability based design

Explain the following terms used in Johnson’s method of optimum design:

[6]
1)  Functional requirement parameter
i)  Geometrical parameter
i) Material parameter

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 be the

cost of bar. [12]
Material Mass density | Material cost per | Yield strength
kg/m? unit mass, Rs/kg N/mm?
Plain carbon steel 7800 28 400
Alloy steel 7850 150 900
Aluminium alloy 2800 140 150
Titanium alloy 4500 2200 800
OR

Explain the guidelines to be followed in the design of casting parts. [8]

What is design for manufacture (DFM)? Explain the general principles to
be followed while designing parts for manufacture. [10]

otooloedesde
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[6353]-215

T.E. (Production)
Finite Element Analysis
(2019 Pattern) (Semegser - 1) (311085(A)-1) (Elective - I)

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) Use of scientific calculator is allowed.

3) Figures to the right indicate full marks.

Q1) Fig. 1 shows a bar of cross-sectional area of 250mm?, fixed at one end and
free at other end. It is subjected to an axial force of 60 kN at the mid-point
of bar. If the modulus of elasticity for the bar material is 20 x 10° N/mm?,
determine: [16]

a) The nodal Displacement
b) The Stresses in each part of bar
c) The support reactions.

""'°—|--12 mm

OR

02) Fig. 2 Shows a cluster of six springs. One end of the assembly is fixed and
a force of 2000 N is applied at the other end. Using finite element method,
determine [16]

a) The deflection of each spring

PT.O.



b)

03) a)

b)

04) a)

The reaction force at the support

K= 10 Nimm

%

k=30 Nimm kg= 50 Nimm
ky= 10 N/mm ' #2000 N

%

kfﬁb Nfmm - kg= _36 Nimm k

AN SR A N S NS SN

Fig.2
A three bar truss is subjected to loading, as shown in fig. 3 The modulus
of elasticity for bar material is 300 x 10° N/mm?. The cross sectional

area of each bar used for truss is 60mm?. If the length of the horizontal
and vertical bars are 100mm and 750mm respectively, determine: [14]

1)  the element stiffness matrix for
i1) global stiffness matrix

1i1) nodal displacements

1v) stress in each element

v) reaction force at the support

20 KN

5 S

Iy

Explain the types of Coordinate systems. [S]
OR

The two bar truss is shown in fig.4. The modulus of elasticity for bar
material is 70 x 10° N/mm? and cross sectional area of each element is
200 mm?. Determine : [14]

[6353]-215 2



1)  the element stiffness matrix
1) the global stiffness matrix
ii1)) the nodal displacement

1v) the stress in each element

v) the reaction forces

500 mm ]

203.qm

-
Fig.4

b) Explain the basics steps in modeling of 1-D problem using finite element
method. [5]

05) A triangular plate of size 100 x 75 x 12.5mm is subjected to the loads as
shown in fig.5. The modulus of elasticity and Poisson’s ratio for the plate
material are 2 x 10° N/mm? and 0.3 respectively. Model the plate with CST
element and determine:

Element stiffness matrix and nodal displacements. [17]

5000N

e 20008

H5mm

Fig.5

OR
[6353]-215 3



(06) A triangular plate subjected to various loads as shown in fig.6. The modulus
of elasticity is 70 x 10° N/mm?, the poisson’s ratio is 0.3 and thickness plate
1s 10 mm. Model the plate with CST element and determine Element stiffness
matrix and nodal displacements. [17]

»

30.mm

Fig.6

Q7) a) Explain constant strain triangle element, if the coordinates of three
nodes for triangular element are 1(1.5, 2), 2 (7, 3.5), 3 (4, 7)
respectively. The coordinate of internal point P is (3.85,4.8). Evaluate
the shape functions N1, N2, N3 for point P. If temperature at nodes
1,2,3 are 250°C, 150°C,100°C respectively, determine temperature at

point P. [6]
b) Determine the Cartesian coordinate of the point P(§ = 0.5, n = 0.6)
shown in Fig 7 [6]

¥

=
-

)

Fig.7

c) Enlist the quality checks during the meshing. Explain any two of them.
[6]

OR

[6353]-215 4



08) a)

b)

In triangular element, the node 1,2, 3 have Cartesian co-ordinates as
(30, 40), (140, 70), (80, 140) respectively. The displacements in mm
at nodes 1, 2, 3 are (0.1, 0.5), (0.6, 0.5) and (0.4, 0.3) respectively.
The point P within the element has Cartesian co-ordinates (77, 96).
For Point P, determine: [6]

1)  Natural coordinates
i1)) Shape function and iii) displacement

For the quadrilateral element Cartesian co-ordinates of points 1,2,3,4
are (3, 1), (6, 1), (8, 6), (2, 5) respectively. Determine local co-ordinate
of point Q which has Cartesian coordinates (7, 4). [6]

What are 1-D, 2-D, 3-D elements. Give appropriate example with neat
labeled diagram. [6]

F6d836
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[6353] - 216
T.E. (Production)

Elective-l: Advances in Manufacturing Processes

(2019 Pattern) (Semester - 1) (311085 (A) - 11)

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

1
2)
3)
4)

Ql) 8

b)

Q2) g
b)

Q3) 8
b)

Q4) g
b)

Answer Q1 or Q2, Q3 or Q4, Q50r Q6, Q7 or Q8.
Neat diagrams must be drawn wherever necessary.
Figuresto theright side indicate full marks.
Assume Suitable data, if necessary.

Explain Metal mould casting process and Continuous casting process.

[9]

What is Squeeze casting? Explainit. [9]
OR

Describe Vacuum mould casting with sketch. [9]

What is Ceramic shell casting? [9]

Draw neat sketch and explain Heat Affected Zone (HAZ) [9]

Define cooling rate, solidification rates, weld thermal cycles, residua

stresses and their measurements related to welding process. [8]
OR

What are different types of weld joints and joint Designs? [9]

Explain welding defects and inspection process. [8]

P.T.O.



Q3) 8
b)

Q6) a)

b)

Q7) 8
b)

Q8) g
b)

What are Magnetic Abrasive Finishing (MAF)? Discuss necessity of it.[9]

Explain Magnetic Abrasive Finishing (MAF) Process Capabilities and
Applications. [9]

OR

Explainthe M agneto Rheol ogical Abrasive Finishing (MRAF) with sketch.
[9]

Discuss Magneto Rheological Abrasive Finishing (MIRAF) Process
principle, Process equipment and Process Parameters? [9]

Explain types of broaching machines and parts of the machines. [9]

Sketch and explain gear hobbing and gear shaping. [8]
OR
Write note on working of Thread milling and thread rolling. [9]
Explain Construction and working of the Gear |apping and gear grinding
machines, [8]
TRTHEYT
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[6353] - 217
T.E. (Production)
Elective-1: Mechatronic
(2019 Pattern) (Semester - 1) (311085 A-111)
Time: 2%2Hours] [Max. Marks: 70
I nstructions to the candidates:
1) Answer Qlor 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) & Explainwhat is meant by Mechatronics and appreciate its relevance in
engineering design. [9]
b) Discusswhat doyou mean by system and define elements of measurement
system. [9]
OR
Q2) @ Describe capacitive sensor with application. [9]
b) A 550° wire-wound potentiometer has 400 turns and atotal resistance of
1K Q. What isthe resolution in ohms? In degrees? [9]
Q3) @ Explainsignificance of carry flagsin amicroprocessor. [9]
b) Develop a conceptual design of a sensors based control system for an

toaster. Assume suitable data if necessary. [8]

OR

P.T.O.



Q4) &)

Write the instructionsto load two hexadecimal numbers 91D and 80C in
the registers A and B respectively. Add the numbers and store the result

iIn memory location 607B. [9]
b) What are characteristics of ADC (Analog to Digital Conversion) and
stateitssignificance. [8]
Q5) @ Construct the ladder logic diagramsfor (@) theAND gate and (b) the OR
gate. Also develop atruth table for both logics. [6]
b) Explainapplication of PLC system for can Filling Machine. [12]
OR
Q6) Write short notes on the following [18]
a Interfacing of microprocessor
b)  PID controllers
c)  Microcontroller 8051
Q7) @ Writetheinstructionsto load two hexadecimal numbers 70D and 86C in
the registers A and B respectively. Add the numbers and store the result
in memory |location 430B. [12]
b) Writeanote on signal conversion. [9]
OR
Q8) @ Construct the ladder logic diagramsfor (@) the OR gate and (b) the NOR
gate. Also develop atruth table for both logics. [12]
b) Explainapplication of PLC system for industrial application. [9]
THTET
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[6353] - 218
T.E. (Production)
Elective-l: Supply Chain Management
(2019 Pattern) (Semester - 1) (311085 (A) - 1V)

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

1
2)
3)
4)
5)
Ql) &
b)

Q2) &

b)

Q3) 8
b)

Answer Q1 or Q2, Q3 or Q4, Q50r Q6, Q7 or Q8.

Neat diagrams must be drawn wherever necessary.

Assume suitable data if necessary.

Use of Non-programmable scientific calculatorsis allowed.
Figuresto theright indicate full marks.

Explain the objectives of material handling. [9]

Explain principles of transport management. [6]

Explain Warehouse Management System (WM S) [6]
OR

Explain functionsthat the material transport system isdesigned to perform
[5]

Explain Obsolete, Surplus and Scrap Management. [6]

ExplainValueAnalysisindetail. [6]

Explain network design decisions using decision trees. [6]

How to select adistribution network design. [6]

Write a short note on uncertainty in network design. [6]
OR

P.T.O.



Q4) &)
b)

Q3) 8
b)

Q6) a)
b)

Q7) &
b)

Q8) 8
b)

Writein detail factorsinfluencing distribution network design.
Explain design optionsfor adistribution network.

What are factors affecting network design decisions.

How supply chain risk pooling works?
Explainfour “R” strategy of revenue management.

Explain Pricing and Revenue M anagement.

OR
Explain Managing Inventory for Short Life Cycle Products.

What is Risk Pooling in Supply Chain Management?

Explain Revenue Management for Multiple Customer Segments.

Explain Building Strategic Partnershipsand Trust in detail.

Explainthe Bullwhip Effect.
Explain Effective Forecasting in details.

OR

Write short note on coordination in supply chain.

[7]
[6]
[5]

[S]
[6]
[6]

[S]
[6]
[6]

[6]

[6]

[6]

[6]

Explain Collaborative Planning, Forecasting and Replenishment (CPFR)

ExplainAgile Supply Chain.
THTEY
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Total No. of Questions : 8] SEAT No. :

PC1892 [Total No. of Pages : 3

[6353]-219
T.E. (Production Engineering)
PRODUCTION TOOLING
(2019 Pattern) (Semester-1I) (311088 A)

Time : 2% Hours] [Max. Marks : 70

Instructions to the candidates:

D
2)
3)
4
5

0l) a)

Solve Q.1 or 0.2, Q.3 or Q.4, Q.5 or 0.6, Q.7 or Q.8.
Neat Diagrams must be drawn wherever necessary
Figures to the right indicate full marks.

Use of calculator is allowed.

Assume suitable data if necessary.

To design a drawing die for a component as shown in figure no. 1, calculate
following values for a sheet of thickness 2 mm and yield strength 380
MPa. [12]

1)  Blanksize

1)) Percentage reduction

i) Number of draws required

iv) Cup diameter and height in each draw
v) Die and punch dimensions in each draw

vi) Press capacity required in each draw

. 45
pe— ™
N
RN N
L N
N
@ N
@ Rz :::
N

£

Figure No.1 All dimensions in mm.

PTO.



b) Calculate developed length of the part as shown in figure no. 2 [6]

€

02) a)

b)

03) a)

b)

04) a)

b)

Figure No.2 All dimensions in mm

OR

With suitable example, explain how to use a graphical method to calculate
blank size. [9]

What is the meaning of bend allowance in sheet bending? Explain working
of types of bending dies with suitable sketches. [9]

Discuss various guidelines to be used for designing ribs, webs and drafts
in forging die design with suitable sketches. [9]

List various operations performed in forging? Explain design of fuller
with suitable sketches. [8]

OR
Explain design of trimming die in forging die design with suitable sketch.[9]

Discuss various guidelines to be used in selection of parting line in forging
die design. [8]
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05) a)

b)

06) a)

b)

Q7) a)
b)

08) a)

b)

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]

Why are cores used in die casting? Explain various types of cores used
in die casting 9]

OR

What are the types of dies in die casting? Explain various types of die
casting dies in detail. 9]

Explain working of air- injection type die casting machine with suitable
sketch. 9]

Describe various stages of transfer 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 number of cavities for a mould by rated capacity method for
a given data. Material = Acrylic, Rated clamping capacity = 840 kN,
Cavity pressure = 63 MPa. Projected area of moulding including runners
& sprue = 2700 mm?. [8]

otooleelesle
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Total No. of Questions: 8]

SEAT No.:

PC1893 [Total No. of Pages: 2

[6353]-220
T.E. (Production Engineering)

PRODUCTION & OPERATIONSMANAGEMENT

(2019 Pattern) (Semester - 11) (311089(A))

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

1
2)
3)
4)
5

b)

Solve 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.
Use of electronic pocket calculator is allowed.
Assume suitable data if necessary.

What is Productivity and what isitsrelationship with production? [9]
What arethe Factors determining Production Planning and Control (PPC).

[9]

OR
Write a short note on concurrent engineering. [9]
What arethefactorsaffecting Product Design and Product Devel opment.

[9]

Explain with Flow Chart Systematic Layout Planning Procedure.  [8]
Explain different typesof material handling equipment with itsapplications

In manufacturing industries. [9]
OR

List and explain various principles of material handling. [10]

Explain different typesof plant layouts used in manufacturing industries.

[7]

Definefollowing termsrelated to inventory and a so show graphically.[11]
) LeadTime

i) Recorder Level

i) Safety stock

Iv) Averageinventor level

An automobile factory manufacturer manufactures Engine within the
factory. The particulars of this engine are given below. [6]
Demand rate = 16,000 units/ year

Production rate = 38000 units/ year

set-up cost = Rs. 550 / set-up

carrying cost = Rs. 17 /unit/ year

Find EBQ, Total cost and Cycle time

OR
PT.O.



Q6) @ What is EOQ? Derive an expression for the Economic Order Quantity
when the stock replenishment isinstantaneous (give assumptions). [8]

b) XYZ Industries needs 18,000 units/year of a bought out component
which will be used in its main product. The ordering cost is Rs. 135 per
order and the carrying cost per unit per year is 20% of the purchase
price per whichisRs. 75. [9]

Find:
I)  Economic order quantity.
i)  Number of orders per year.
i)  Time between successive orders.
Q7) Write ashort note on: [18]
a ldentity management
b) Lineof Balance
OR
Q8) Write a short note on: [18]
ad Assettracking
b)  Sustainable Production and Green Manufacturing

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

PC-1894 [Total No. of Pages :2

[6353]-221
T.E. (Production)

PROCESS ENGINEERING AND RESOURCE PLANNING

(2019 Pattern) (311090 (A)) (Semester - 1)

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

1)
2)
3)
4)

Ql) 8

b)

Q2) g
b)

Q3) 8

b)

Q4) g

b)
Q5) 8

b)

Answer Q.1 or Q.2, Q.3 or Q.4, Q.5 0r Q.6,Q.70r Q.8.
Figures to the right side indicate full marks.

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

What are the causes of work piece variation? [8]
Explain the concept of 3-2-1 locating principle. [9]
OR

What arethefactorstaken into consideration for eliminating operation.[ 8]

Discussmagjor, critical, qualifying and re-qualifying operations. [9]

Discusstherel ation between process sel ection and machine selection.[9]
Explain different typesof problems of selectingamachinefor processing.

[8]
OR
What is general purpose machinetools? State different advantages. [8]

State and explain different factorsin selection of machine. [9]

What are the factors determining capacity requirement? [9]

Comparevariousfactorsof production with capacity for the same product
for job type, batch type and mass type engineering industries. [9]

PT.O.



OR

Q6) @ What are the factors affecting on process selection? [9]
b) Define- Ideal capacity, Present capacity, |dle capacity, Design capacity.[9]

Q7) @ Write note on recent trendsin CAPP, [9]
b) How does CAPP improve the efficiency and effectiveness of the
manufacturing process. [9]
OR
Q8) @ How isfeaturerecognition achieved in CAPP. [9]
b) What aretypes of CAPP system explain any one? [9]

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

PC-1895 [Total No. of Pages:2
[6353]-222
T.E. (Production Engineering )
Elective - Il : Product Design and Development

(2019 Pattern) (Semester - I1) (311091A)

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) Figures to the right side includicate full marks.

4)  Assume Suitable data if necessary.

Q1) @ Writevarious stages of product life cycle. [9]
b) Explore stage gate system of product devel opment. [8]
OR

Q2) @& Why product palnning isessential. Explore various planning stages.[9]
b) Whicharedifferent elementsin marketing plan? [8]

Q3) @ How togather information of customers. Explainit related to product of

an automobileindustry. [9]
b) Brief on Kano Model. [8]
OR
Q4) @ Discuss house of quality in brief. [9]
b) How toimplement quality function deployment. [8]

Q5) @ Discuss DFM guidelines. How these are important in manufacturing
industry? [9]

b) Suggest mathods for the estimation of manufacturing cost. [9]
OR

PT.O.



Q6) & Explain DFM guidelines For closed dieforging. [9]
b) Compare deep drawing process to sheet bending process for DFM.[9]

Q7) & Elaborate variousopportunitiesavailablefor PLM. [9]
b) Enumeratedifferent PLM strategiesin brief. [9]
OR

Q8) @ Discuss case study of PLM related to any two home appliances.  [9]

b) How toimplement PLM in auto industry. Describe various stages. [9]

Foriomie
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PC-1896 [Total No. of Pages :2

[6353]-223
T.E. Production
Nano Manufacturing

(2019 Pattern) (Semester - 11) (311091A - I1) (Elective - I1)

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

1)
2)
3)
4)

Q1) 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.
Neat diagrams must be drawn wherever necessary.
Figures to the right side includicate full marks.
Assume Suitable data if necessary.

What is the reason for using uncoventional or advanced machining?[10]
Which non-conventional machining process has highest material
removal rate? [6]

OR

What are the different energy sources used in nonconventional
machining processes? [10]
What are the needs of unconventional manufacturing process? [6]

What is the purpose of nano finishing process? [10]

What is the need for nano finishing process? [8]
OR

What are the different types of nano finishing process? [10]

Why finishing is necessary on metal surface? [8]

What are the two fundamental approaches to nanomanufacturing?[12]
What are the key issues in the synthesis of nanomaterials? [6]

OR

PT.O.



Q06) a)

b)

Q7) a)
b)

08) a)
b)

What are the difference between bottom-up fabrication and top-down
fabrication? [6]
What are the approaches used in nano fabrication? [12]

What are the different methods of measurement of nano materials?[12]

What is importance of Nanometrology? [6]
OR

Which device can be used for nano measurement? [12]

What is the role of size in nanomaterials? [6]

F6d836
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PC-1897 [Total No. of Pages : 2

[6353]-224
T.E. (Production)
STATISTICS AND NUMERICAL METHODS
(2019 Pattern) (Semester - [1) (311091(A)-111) (Elective - 11)

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

1) Answer Q.lor Q.2 Q.30r Q4,Q50r Q.6,Q.7or Q.8.

2) Neat diagrams must be drawn wherever necessary.

3) Figuresto theright side indicate full marks.

4) Assume suitable data, if necessary.

Q1) & Whatiserror propagation? Explainit. [9]

b) EvauateerrorinthevolumeV of tank givenby V =(n/4) d* 1atd=1.5m
and 1 = 2.25 m if error in measurement of dia. d is+ 0.015m & 1

Is+0.017m. [9]

OR
Q2) @ What is bisection method and write procedure of it. [9]
b) Determine using bisection method, a root of equation cosx — 1.3x = 0
with accuracy 0.01. [9]
Q3) @ How many methods of curvefitting? Explain in short. [9]

b) Itisknown that tensile strength of plastic increases as a function of the
timewhenitisheated. Thefollowing datais collected. What isthe value
of tensile strength at time 70minute? [8]

Time (minute) 10 20 30 40 S0 60

Tensilestrength | 14.3575|16.6517|16.7353|17.6762|18.5128 | 104.8
(N/mn)

OR

PT.O.



Q4) 8
b)

Q5) 8

b)

Q6) a)

b)

Q7) a
b)

Q8) a

b)

What do you understand from polynomial regression? [9]
In some determinations of thevauesv of CO, dissolved inagivenvolume

of water at different temp 6, the following pairs were obtained [8]
0 0 5 10 15
Y 1.80 1.45 1.18 1.00

Obtain by method of |east square, arelation of theform v ="b+ ab which
best fits to these observations. Also find the value CO, dissolved in
volume of water at temp. 25°C.

A set of valuesof x and f(x) are given below, using Lagrangeinterpolation

formula, find y,ax, = 9. [9]
X 5 7 1 13 17
Y =f(X) 150 392 1452 2866 5202
Use Simpson's 3/8 rule to evaluate

jonlzm dx = jonlz(g nx + cosx)”2dx . (Consider only one strip
i.e. 3 sub strips). (9]
OR

Use Simpon's 3/8 rule to evaluate _foogﬁ e*dx (Consider only one strip

[9]

I.e. 3 sub strips).

Fromfollowing table. Calculatef(3.5) using forward differenceformula.[9]
X 2 3 4 5 6
y 19 48 9 178 291

Differentiate between classical optimization and multiple optimization.[9]
Discuss Genetic Algorithm (GA) and Simulated Annealing with

applications. [8]
OR
What is Lagrange multipliers and Steepest descent method? Explain in
detail. [9]
Which method of optimizationisin practice? [8]
VVVV
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PC-1898 [Total No. of Pages : 5

[6353]-225
T.E. (Production Engineering)
FINANCIAL MANAGEMENT AND COSTING
(2019 Pattern) (Semester - 11) (311091(A-1V) (Elective - 11)

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

1) SolveQ.lor Q.2 Q3o0r Q4 Q50r Q6 Q.70r Q8.

2) Figuresto theright indicate full marks.

3) Assume suitable data if necessary.

4) Neat diagrams must be drawn wherever necessary.

Q1) & Explainhow nature of business, market conditions and technology affect

afirm’sworking capital requirement. [6]

b) Calculatetheamount of working capital requirement for SRCC Ltd. from

thefollowing information: [6]
<. (Per Unit)
Raw materias 160
Direct labour 60
Overheads 120
Total cost 340
Profit 60
Sdling price 400

Raw materials are held in stock on an average for one month. Materials
are in process on an average for half-amonth. Finished goods are in
stock on an average for one month. Credit allowed by suppliersis one
month and credit allowed to debtorsistwo months. Timelag in payment
of wagesis 1v2weeks. Timelag in payment of overhead expensesisone
month. One fourth of the sales are made on cash basis.
Cash in hand and at the bank is expected to be ¥50,000; and expected
level of production amounts to 1,04,000 units for a year of 52 weeks.
You may assumethat productioniscarried on evenly throughout the year
and atime period of four weeksis equivalent to a month.

¢) What isthe sales ratio method of working capital estimation? [9]

OR

P.T.O.



Q2) g

b)

Q3) 8
b)

Mr. Ravi Prasad and Sons invests 500, 1,000, ¥1,500, Rs. 2,000 and
32,500 at the end of each year. Cal culate the compound value at the end
of the 5" year, compounded annually, when the interest charged is 5%
per annum. [6]

What are the dangers of excessive and inadequate working capital? [6]
Explain the concept of working capital. Are gross and net concepts of

working capital exclusive? Discuss. [9]
Describe the different classification of cost in detail. [6]
Fromthefollowing particulars of amanufacturing firm prepare astatement
showing: [6]

)  Cost of Materials Consumed
i)  Factory or Work Cost
ii)  Cost of Production

3
Stock of materials on 1% January 2003 80,000
Purchases during the period 22,00,000
Stock of finished goods on 1% January 2003 1,00,000
Direct wages 10,00,000
Sales 48,00,000
Factory on cost 30,00,000
Officeand Administrative Expenses 2,00,000
Stock of raw materials on 31% December 2003 2,80,000
Stock of finished goods on 31" December 2003 1,20,000

Ramesh Ltd. hasthree production departmentsA, Band C and six service
departments. Thefollowing figures are extracted from the records of the

company: [5]
Production Departments Service Departments
A 316,000 Stores 32,000
B 310,000 Timekeeping 33,000
C 312,000 Maintenance 31,000
338,000 Power 32,000
Wafare 31,000
Supervision 32,000
Total 349,000
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Q4) a)

b)

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
MachineHours 2500 1500 1000

You are required to apportion the costs of various service departments to
production departments.

OR
What aretheimportant basic requisitesfor classification of cost? Explain
them briefly. [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 100.
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 the machine :31,00,000

Estimatedlife :10years

Residual Value :¥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 machineis 10 units per hour at a cost of 50
paise per unit.

i)  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.
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Q5) &)

b)

Q6) a)

b)

Q7) &

b)

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 the following information: [6]
Standard Price of material per kg =34

Standard Usage of materials = 800 kgs

Actual Usage of materials = 920 kgs

Actual Price of materialsper kg =33

Actual Cost of materials = ¥2,760

Standard cost of materia for actual production = ¥3,200

OR
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 = %1 per hour
Actual hour =190

Actual Rate =1.25 per hour

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 ¥3,00,000

Variable cost per unit ¥5

Selling price per unit 10
Output level 1,00,000 units
OR
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Q8) @ What is meant by Cost Driver? Explain role of Cost Driver in tracing
costs to products. [6]

b)  Write Short notes on: [6]
1)  Normal Process Loss.
i)  Abnormal Process Loss.
i) Abnormal Gain.

c) InProcessA, 1,000 unitswereintroduced at a cost of 320,000, the other
expenditure incurred in the process were materials 10,000 and wages
35,000. 10% is the normal loss during production and possess a scrap

value of I3 each. The output of process A was only 800 units. Find out
the value of Abnormal L oss. [6]

L A 4
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[6353]-226
T.E. (Production Engineering) (Sandwich)
MANUFACTURING TECHNOLOGY (Sdf Sudy)
(2019 Pattern) (Semester - |) (311122 A)

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) Neat diagram must be drawn wherever necessary.

4) Assume suitable data if required.

Q1) @ Whatdoyou understand thetermreliability? Explainin detail. [9]
b) Discuss how infrared thermography inspection is more advantages over
other temperature monitoring techniques. [8]

OR

Q2) @& WhatisFerrography oil analysis? Explain the steps for Ferrography ail
analysis. [9]

b) What is equipment availability and what are the three basic approaches
to define and quantity availability. [8]

Q3) @ What is Concurrent Engineering? What is the main goal of concurrent
engineering? What are some challenges in implementing concurrent
engineering? [9]

b) What are standard 14 points for quality transformation given by Dr. W

Edward Deming? [8]

OR
Q4) & Whatare8pillarsof TPM?Explain each pillar in detail. [9]
b) What are the 5 stages of PDCA process? [8]

PT.O.



Q5) 8

b)

Q6) 8
b)

Q7) 8
b)

Q3) 8
b)

What is the MRP Il concept What are the main advantages of MRP ||

systems? Differentiate between MRP-1 & MRP-II. [9]
What does capital market mean? How does the company raise fundsin
capital market? [9]
OR
Differentiate between dispatching and scheduling? [9]
What do you understand by Diminishing Margina Utility? Explainit with
example. [9]
What isthe difference of money market and capital market? [9]

What arethe Principlefactors of estimating cost? Elaborate with example.
[9]

OR
Write a short note on Time Value of Money. [9]
What do you mean by Depreciation? List out and explain different
Methods of depreciation. [9]
* k %k
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Total No. of Questions : 8] SEAT No. :

PC1900 [Total No. of Pages : 5

[6353]-227
T.E. (Production) (Sandwich)
KINEMATICS AND DESIGN OF MACHINES
(2019 Pattern) (Semester-1I) (311084 A)

Time : 2% Hours] [Max. Marks : 70

Instructions to the candidates:

D
2)
3)
4
5

0l) a)

b)

Solve Q.1 or 0.2, Q.3 or Q.4, Q.5 or 0.6, Q.7 or Q.8.

Figures to the right side indicate full marks.

Neat Diagram must be drawn wherever necessary.

Use of Logarithmic Table. Slide rule and pocket calculator is allowed.

Assume Suitable data if necessary.

A cam is to give the following motion to a knife-edged follower: [9]
1)  Outstroke during 60° of cam rotation:

i)  Dwell for the next 30° of cam rotation:

i) Return stroke during next 60° of cam rotation, and

iv) Dwell for the remaining 210° of cam rotation.

The stroke of the follower is 40 mm and the minimum radius of the cam
is 50 mm. The follower moves with uniform velocity during both the
outstroke and return strokes. Draw the profile of the cam when the axis
of the follower passes through the axis of the cam shalft.

Draw neat sketch of Turning Moment diagram for a four-stroke cycle
internal combustion engine. (4]

The turning moment diagram for a petrol engine is drawn to the following
scales turning moment 1 mm 5 N-m: crank angle 1 mm 1°. The turning
moment diagram repeats itself at every half revolution of the engine and
the areas above and below the mean turning moment line taken in order.
are 295, 685, 40, 340, 960, 270 mm?. The rotating parts are equivalent to
a mass of 36 kg at a radius of gyration of 150 mm. Determine the
coefficient of fluctuation of speed when the engine runs at 1800 r.p.m[5]

OR

PTO.



02) a)

b)

03) a)

b)

Why a roller follower is preferred to that of a knife edged follower? [8]
Explain following terms:

1)  Pitchcircle

1)  Prime circle

i) Pressure angle

iv) Trace point

The turning moment diagram for a multi-cylinder engine has been drawn
to a scale of 1 mm to 500 N-m torque and 1 mm to 6° of crank
displacement. The intercepted areas between output torque curve and
mean resistance line taken in order from one end. in sq. mm are

-30,+410,-280,+320,-330,+250, —360,+280,-260 sq. mm. when the
engine is running at 800 rpm

The engine has a stroke of 300 mm and the fluctuation of speed is not to
exceed 2% of the mean speed. Determine a suitable diameter and mass
of the flywheel rim for a limiting value off the safe centrifugal stress of 7
MPa. The material density may be assumed a 7200 kg/hr. [10]

Explain the Modified Goodman Diagram for fluctuating axial/bending
stresses with neat sketches. [8]

A plate made of plain carbon steel 40C8(Sut = 580 N/mm?), shown in
Fig. (A), is subjected to a completely reversed axial force of 50 kN. The
expected reliability is 90%. for which. If the required factor of safety is
2, determine the plate thickness for infinite life.

Use following data:

1)  Theoretical stress concentration factor = 2.27
i)  Notch sensitivity = 0.8

i) The surface finish factor = 0.75

iv) The size fctor = 0.85

v)  The load factor = 0.923

vi) The reliability factor =0.897
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B

b

9]
OR

04) a)  Define the following terms: [8]
1)  Reverse Stress
1))  Notch sensitivity
i) Endurance Limit

iv) Stiess Concentration

b) A circular cantilever bean made up of cold drawn steel 35C8
(Sut=550N/mm? & Syt=320N/mm?) as shown in figure B, is subjected
to a load which varies from -50N to +150N. The factor of safety is 2.0.
Determine the diameter of the beam at the fillet section.

Use following data:

1)  Theoretical stress concentration factor =1 .42
i)  Notch sensitivity = 0.9

i) The surface finish factor = 0.89

iv) The size factor = 0.85

v)  The reliability factor=1.00

150mm 50N

+150N

[9]
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05) a)

b)

06) a)

b)

Differentiate between ‘Normal Distribution Curve’ & ‘Standard Normal
Distribution Curve in engineering statistical analysis. [6]

A batch of 100 helical compression springs are tested for the deflection
under the axial load. The results are tabulated as follows;

Deflection of springs in Number of springs
14-16 03
16-18 10
18-20 50
20-22 31
22-24 06

If the permissible deflection for the springs is between 18 mm and
23 mm, determine the % of the springs likely to be rejected

Z 0.8 0.9 1.0 1.1 2.2 23 24 2.5

Area| 0.2881 [ 0.3159(0.3413| 0.3643|0.4861|0.4893|0.4918(0.4938

[Use linear interpolation for values in between. ] [12]
OR

Explain the difference between ‘Design Tolerance and Natural Tolerance’.
How would the designer select the tolerance for the minimum rejection
of the components? [6]

The recommended class of fit for the journal and the bearing of a
hydrodynamic bearing is 20 H -e,. The diameters of the journal and
bearing are normally distributed. From the considerations of
hydrodynamic action and bearing stability, the maximum and minimum
clearances are limited to 0.08 and 0.05 mm respectively. Determine the
percentage of rejected assemblies.

The tolerances in micron are as follows:

Diameter, mm H, €,

es el es el

20 +21 0 —40 —73
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07) a)

b)

08) a)
b)

[Use linear interpolation for values in between. ]

V4 1.8 1.9 20 |2.1 2.0 2.1 22 |23

Area (0.4641({0.4713|0.4772|0.4821|0.4772{0.4821(0.4861)0.4893

Z 24 |25 26 (2.7

Area |0.4918(0.4938(0.4953|0.4965

[12]
What is design for manufacture (DFM)? Explain the general principles to
be followed while designing the parts for manufacture. [9]
Explain the following terms: [8]
1)  Desirable effect
1)  Undesirable effect
i) Primary design equation
iv) Geometrical parameter

OR
Define adequate design & optimum design. [3]
A tensile bar of length 200 mm is subjected to the constant tensile force
of 5,000 N. If the factor of safety is 3, design the bar with the objective
of minimizing the material cost, out of the following materials: [14]
Material Mass density | Material cost per | Yield strength
p kg/m’ unit Mass ¢, Rs/kg | Syt, N/mm?
Steel 7800 14 400
Aluminium Alloy 2800 66 150
Titanium Alloy 4500 1100 800
Magnesium Alloy | 1800 75 100
ofrefociocde
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[6353]-228
T.E. (Production Sandwich)
MATERIAL FORMINGAND MOULD DESIGN
(2019 Pattern) (Semester - 11) (311124A)

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

1
2)
3)
4)
5)

Ql) a)

b)

Q2) 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.
Figures to the right indicate full marks.

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

Show that for rolling process (Ah) max p’R [8]

Where, (Ah) max = Maximum draft ~ p = Coefficient of friction
R = Rolling radius
Consider rolling of strip initial thickness hO

Calculate the rolling load to reduce steel 600mm wide and 30mm thick
by 20%. Roll diameter 800mm flow stress of steel 150 N/mm?. Assume
1 = 0.6 What would be rolling load if, [9]

1)  Sliding friction occur
i)  Sticking friction occur

OR

Draw the sketch and What are the Principle and important features and
Process Characteristics of Electromagnetic Forming Processes? What
are the Advantages? [9]
A 0.1% carbon steel 50mm wide and Smm thick was rolled in one pass to
3.5mm at 1060° C. When yield stress was 1.05 KN/mm? The roll diameter
was 340mm Find the Magnitude of Rolling load taking into account Roll

Flattering If rolls made up of cost iron (I) Assume Young’s modulus =
1.005 MN/mm?. Passion ration = 0.35, Coefficient of Friction=0.3 [§]

PT.O.



Q3) a)

b)

Q4) a)

b)

Q5) a)

b)

Q6) a)

b)

For a slab casting 500 x 250 x 50 mm which to be made in cast iron.
Calculate the choke area. Take density of material as 7.86 gms/cm?,
fluidity of iron at 22inches, mass density of motion metal (d) as 6.09

gms/cm? system with 100mm cope height. [8]

How will you design Riser as per CAINE’s method? Explain the type

Types of Riser with neat sketch. [9]
OR

Describe with neat sketch Directional and Progressive Solidification.[§]

Calculate size of cylindrical riser (height and die equal) necessary to feed a
steel slab casting 25 x 25 x 5 cm with side riser, casting poured horizontally
into mould for steel take constant, a=0.10,b=0.03 and c=1.0 [9]

Describe Die Design, Die Materials, and Lubrication on aspect of forging.

[9]
Calculate the forging load at the start of hot forging of a steel billet, for

following data: -Given Data:- [9]
length of billet=2m  Width=0.9
Thickness = 0.2 Tool Bite = 0.3

o= 50 Mpa = at start completion of forging
o= 150 Mpa = at completion of forging
Reduction in forging = 50%
OR
Calculate the load required to forge 300 mm thick and 600 mm diameter
cylinder billet to 80% of its original height between the flat dies [9]

1)  atroom temp. with lubrication having
1 = 0.05 and yield stress 530 N/mm?

i) at900°c, o= 60 Mpa but there is sticking friction What is the P__
for sliding friction.

Using open die forging, a solid cylindrical piece of 304 stainless steel

having 100 mm dia x 72 mm height is reduced in the height to 60 mm at

room temperature Assuming, coefficient, of friction as 0.22 and flow

stress for this material at the required true strain 1000 Mpa calculate the

forging force at end of stroke. [9]

What is the diameter of work piece after forging?
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Q7) a)

b)

Q8) a)
b)

What is the difference between toggle clamping and ram clamping in
injection molding machines? [9]
Explain following part injection mould [9]
1)  Guide pillar & guide bush
i) Registerring

OR
Differentiate between Two plate mold Three plate mold with figure. [9]

What are the various types of Types of Gates used in Injection Molding?
Explain with neat sketch. [9]

POOD
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[6353]-229
T.E. (Production Sandwich)
METROLOGY & QUALITY CONTROL
(2019 Pattern) (Semester - I1) (311125(A))

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

1)
2)

Ql) 8

b)

Q2) &
b)

Q3) g
b)

Q4) g

b)

Q5) 8
b)

Answer Q1 or Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8.
Assume Suitable data if necessary.

Explain constructional feature of probes with neat sketches. [9]

Explorelaser inter ferometerswith its applications. [8]
OR

Which are various advanced techniques in metrology. Explain. [9]

Write procedure to measure an object on CMM. [8]

Explain variousflatness measurement techniques. [9]

Explain types of threads. How to do thread measurement techniques.[ 8]

OR
Why surface finish isimportant? Explore technique to measure surface
finishindetall. [9]
Elaborate variousfirm measurement techniques. [8]
Explain working of pitot tube with neat sketch. [9]
Explore principle of thermocouple with it's application. [9]
OR

PT.O.



Q6) & Whatistheworking principle of orifice meter. Explain with neat sketch.
[9]

b) Why to measuretorque. Explain various torques measuring methods.[ 9]

Q7) @ ExplainX & R chart for variousvariable. [9]
b) Write importance of SQC in manufacturing industry. Explain various
applications. [9]
OR
Q8) @ Whatisdoublesampling plan. Explainindetail. [9]
b) Explain control chart for attributes (P, nP & C chart) [9]
C oo
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[6353]-230
T.E. (Production Engineering) (Sandwich)

STATISTICS AND NUMERICAL OPTIMIZATION

METHODAS
(2019 Pattern) (Semester - I1) (311088-A)

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

1)
2)
3)
4)
5)

Ql) &

b)

Q2) &)

b)

Solve Q.1 0or Q.2, Q.30r Q.4,Q.50r Q.6, Q.7 or Q.8.

Figures to the right indicates full marks.

Neat diagram must be drawn wherever necessary.

Assume Suitable data if necessary.

Use of Logarithmic Table, SlideruleisElectronic pocket calculator is allowed.

Solve the following system of linear equations using the Gauss
elimination method.

2X+3y—z=7
X+2y+4z=9
X —y+22=6 [9]

Use the bisection method to find the root function f(x) = xX*— 2x -5
within the interval [1,3] with atolerance of 0.01. [9]

OR
Solve following equation using gauss elimination method. [9]
4x+2y—7z=8
2X—-3y+22=0
-3X +y+3z=3

Use the Newton-Raphson method to find the root of the equation
f(x) =e*— 2x with initial guess of x, = 1. Perform two iterations.  [9]

PT.O.



Q3) 8

b)

Q4) g

b)

Q35) 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 = 3.5

X

1

2

4

5

y

1

8

64

125

[9]

Given the following set of data points for x and y, use Lagrange

interpolation polynomial to find the value of 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
imterpolation polynomial to find thevalueof yat x = 2.3.

X

1

2

4

5

y

3

5

1n

15

[9]

Given thefollowing set of datapointsfor x andy , use Newton'sforward

difference method to find the value of y at x = 2.2

X

1

2

3

4

4

9

16

[9]

y 1

Usethe Trapezoidal rule to approximate the integral of

(X) = ¥ +2xfromx=0tox = 2 [8]

Use Simpson's 1/3 rule to approximate the integral of

(X)=x+ 4 fromx=0tox=2. [9]
OR

Given the following set of data points, use Newton's divided difference
method to find the interpolating polynomia and use it to estimate the

value of f (1.5) [8]
X 0 1 2 3
f(X) 1 2 4 5

Use Simpsons 1/3 rule to evaluate e [9]
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Q7) 8

b)

Q8) a)

b)

Explainthe concept of optimization and itssignificancein variousfields

such as engineering, economics, and operations research. [9]
Describe the role of objective functions in optimization problems. How
are they formulated and evaluated? [8]
OR

Writein brief implantation of Genetic Algorithm with suitable example

[9]
Brief on: Generalized reduced gradient Method. [8]

GO oY
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[6353]-231
T.E. (Production Sandwich)
ADVANCED MATERIALS - |
(2019 Pattern) (Semester - 11) (Elective - 11) (311126A)

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

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

2) Neat diagrams must be drawn wherever necessary.

3) Figureto theright side indicate full marks.

4) Assume suitable data, if necessary.

Ql) @& WhatarethevariousMoulding Methodsused inthe production of advanced
meaterids? [8]

b) Explaingeneralized Hooke's law? Explain the reduction of Hooke's law
from three dimensions to two dimensions in the context of alamina?[9]

OR
Q2) & Whatisthesignificance of hand layup in the manufacturing of advanced
materias? [8]
b) How arethe compliance and stiffness matricesrelated to the engineering
elastic constants of an orthotropic lamina? [9]

Q3) @ What aredifferent systemsused inthe preparation of Functionally Graded

Material s? Explain some notabl e properties? [8]
b) Explain the Shape Memory Alloys (SMAS) with its Classifications,
Composition and A pplications? [9]

OR
Q4) @ Explain the classifications of Functionally Graded Materials with its
Applications? [8]

b) How doesthe shape memory effect work in Shape Memory Alloys? Give
examples of applications where Shape Memory Alloys are commonly
used? [9]

PT.O.



Q5) a)

b)

Q6) a)

b)

Q7) &)

b)

Q8) a)

b)

What are the unique properties exhibited by materials at the nano scale?
State their advantages and disadvantages? [9]

What istheimportance of biocompatibility in biomaterialsand itsimpact
on medical applications? [9]

OR

Explain Nano materialswith their significancein variousfields? Statethe
Advantages, Disadvantages and Applications? [9]

Highlight important bio metallic alloys, such as Ni-Ti alloy and Co-Cr-
Mo alloyswith their properties and Applications? [9]

What are the strengthening mechanisms employed in Iron base super

aloys? State their properties and Applications? [9]
What are the important metallurgical aspects of Magnesium alloys with
their properties and Applications? [9]
OR
Explainthecompositionof Cobat basesuper dloysandtheir roleinenhancing
propertiesand Statetheir Applications? [9]
What arethe significant propertiesof Titanium aloys? Statetheir important
metallurgical aspectsand Applications? [9]
383646
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[6353]-232
T.E. (Production Sandwich)
COSTING AND COST CONTROL

(2019 Pattern) (Semester - 11) (311126(A)I1) (Elective - 11)

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

1)
2)
3)
4)
5)

Q1) 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.

Assume suitable data, if necessary.

Use of Non-programmable scientific calculatorsis allowed.
Figuresto the right indicate full marks.

Differentiate between [8]
1)  Expired cost and unexpired cost
i)  Direct and indirect costs

Selfhelp Ltd. has gensets and produces its own power. Data for power
costs are as follows : [9]

Horse Power Hours Production deptts  Service deptts
A B X Y

Needed capacity production 10,000 20,000 12,000 8,000

Used during the month of May 8,000 13,000 7,000 6,000

During the month of May, costs for generating power amounted to
Rs. 9,30,000; of thisRs. 2,50,000 was considered to befixed cost. Service
Deptt X rendersservicetoA, BandY intheratio 13:6:1, whileY renders
serviceto A and B in theratio 31:3. Given that the direct labour hoursin
Deptts A and B are 1,650 hours and 2,175 hours respectively, find the
power cost per labour hour in each of these two Deptts.

OR
PT.O.



Q2) @ What kinds of costs arethere? List the stepsinvolved in estimating each

type's cost. [8]
b) Calculate machine hour rate from thefollowing data: [9]

Cost of machine Rs. 116,000

Estimated scrap value Rs. 16,000

Estimated working life 20,000 hrs.

Estimated maintenance cost during working life of machine Rs. 2400

Power used per machine Rs.  1perhour

Rent rates per month (10% to be charged to machine) Rs. 3,000

Normal machine running hours during amonth 180

Standing charges other than rent, rates etc. per month Rs. 400

Q3) @ Differentiate between apportionment and absorption of overhead.  [9]

b) 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 thefollowing detailsare givento you : [9]
Department Overheads apportioned/ Estimated level
allocated to activity
P, Rs. 5,000 [abour hours
P, Rs. 12,000 machine hours
P, Rs. 6,000 [abour hours
Apportionment of service
department costs
S Rs. P,(20%), P,(40%), P,(20%), S,(20%)
S, Rs. P,(10%), P(60%), P,(20%), S,(10%)

Calculatethe overhead rate of each production department after completing
the distribution of service department costs.
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Q4) 8
b)

Q5) a)
b)

Describe the broad guidelines that should be followed when deciding

whether an expenseitem qualifiesasoverhead. [9]
The overhead of a manufacturing company has been analysed to the
point of primary distribution asgiven below : [9]
Rs.
Production departments : Machine 10,00,000
Assembly 4,00,000
Service departments : Canteen 2,00,000
Powerhouse 3,00,000
The canteen is to be apportioned on the basis of employees:
Employees %
Machine 240 60
Assembly 140 3
Powerhouse 7y 95
40 10
The powerhouse is to be apportioned on the basis of electricity used :
Thousand kilowatts %
Machine 210 I
Assembly % 10
Canteen A 15
® W
Describe what process costing means. What distinguishes this type of
costing from others? [8]
A company manufacturing two products furnishesthe following datafor
ayear : [9]

Product  Annual output (units) Total machine hours Total number of Total number
purchase orders  of set-ups

A 5,000 20,000 160 20
B 60,000 1,20,000 334 4
The annual overheads are as under :
Rs.
Volumerelated activity costs: 5,50,000
Set-up related costs 8,20,000
Purchase related costs 6,18,000

You are required to calculate the cost per unit of each product A and B
based on :
1)  Traditional method of charging overheads
i) Activity based costing method
OR
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Q6) @ Givealbrief explanation of the details of job, batch and unit costs. [8]

b) Thefollowing transactionsoccurred at the Small Machine Manufacturing
Company Ltd: [9]

)  Issued Rs. 1,000 in supplies from the materialsinventory.

i)  Purchased materials worth Rs. 20,000.

i) Purchased materials costing Rs. 15,800 on cash basis.

Iv) Paid for the materials purchased.

v) Issued materials worth Rs. 17,000 to the production department.

vi) Incurred wages of Rs. 42,000 which were debited to a temporary
account called the wages payabl e account. Of thisamount, Rs. 8,000
waswithheld for taxes; the balancewas paid in cash to the employees.

vii) Analysis of the wage accounts reveals that 60 per cent was direct
labour, 30 per cent indirect manufacturing labour and 10 per cent
administrative and selling costs.

viii) Paid cash for utilities, power, equipment maintenance and other
miscellaneous items for the manufacturing plant. The total amount
was Rs. 21,600.

iX) Applied overhead on the basis of 175 per cent of direct labour
COSts.

X)  Depreciation on plant and equipment isto be charged at Rs. 10,500.

xi)  The following balances appeared in the accounts of company :

Opening Closing
Materialsinventory Rs. 37,050 -
Work-in-processinventory 8,250 _
Finished goods inventory 41,500 Rs.33,200
Cost of goods sold 65,850

You are required to prepare T accounts to show the costs during the
period.
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Q7) &)
b)

Q8) a)
b)

Summarizevarianceanayss. [9]

SV Ltd, amulti-product company, furnishesyou thefollowing datarelating

to the current year : [9]
Particulars First half of theyear = Second half of the year

Sales Rs. 45,000 Rs. 50,000

Total costs 40,000 43,000

Assuming that thereisno changein prices and variable costs and that the
fixed expensesareincurred equally inthetwo half-year periods, calculate
for theyear: (i) The profit-volumeratio, (ii) Fixed expenses, (iii) Break-
even sales, and (iv) Percentage margin of safety.

OR
Describe value engineering and value analysisin brief. [9]
From thefollowing particulars, calcul ate L abour Variance: [9]

Standard hours = 200

Standard rate for actual production =X 1 per hour
Actual hour =190

Actual Rate = 1.25 per hour

VVVV
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[6353]-233
T.E. (Production Sandwich)
ADVANCED JOINING TECHNOLOGY
(2019 Pattern) (Semester - 11) (311126(A)-I11) (Elective - I1)

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

1) Attempt Q.1or Q.2,Q.30or Q.4, Q50r Q.6, Q.7 or Q.8.

2) Figuresto theright indicate full marks.

Q1) @ Whatiscoldwelding? Stateitsadvantages, disadvantagesand applications

of the process. [10]

b) Explain principle and working of Forge welding. State its advantages
disadvantages and applications of the process. [8]

OR

Q2) @ Explaindiffusion bonding process stating its advantages, disadvantages,
and applications of the process. [9]

b) Explain Explosive welding stating its advantages, disadvantages and
applications of the process. [9]

Q3) @ Explain Thermit Welding with neat sketch? Stating its advantages,
disadvantages and applications of the process. [10]

b) Describe the concept of Cold Metal Transfer and its applications.  [7]
OR

Q4) @ Explain Laser Beam Welding stating its advantages, disadvantages and
applications of the process. [8]

b) Write short noteson : [9]
1)  Welding automation in aerospace
i)  Robotic Welding.
i) Under Water welding

P.T.O.



Q5) a)
b)

Q6) a)

b)

Q7) &)

b)

Q8) a)

b)

Describe various types of joints used in welding with sketch in short. [9]

Describe in short, the Magnetic Particle Testing of weldments. [9]
OR

Write short noteson : [9]

1)  Radio graphs of weldments
i) Lifeassessment of weldments
i)  Tensile bend test of weldments

Describein short, the liquid penetration test of weldments. [9]

Write Short noteson : [8]
)  Post weld heat treatment of welds
i)  Concept of HAZ

What do you understand by weldability? Explain how weldability is
assessed in short. [9]

OR
Explain the following weld defects, their causes and remedies: [9]
i)  Lack of penetration
i)  Cracks
i) Undercut
What are different weldability test? Describe any onein short. [8]

A A 4
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[6353]-234
T.E. (Production Sandwich)
WORLD CLASS MANUFACTURING

(2019 Pattern) (Semester - 11) (311126(A)IV) (Elective - 11)

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

1)
2)

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.

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 is Electronic pocket calculator is allowed

What are the various types of coding systems widely used? Explain in

brief [9]

|dentify what do you understand by cell design? What are the criteria

used for cell design? [8]
OR

Explain the concept of part family in detail. [9]

What is Production Flow Analysis? Explain Benefitsand A pplications of
Group Technology. [8]

Distinguish between preventive maintenance and breakdown maintenance.

[9]

What is Quality Function Deployment? Explainin brief. [8]
OR

Discuss the PQCDSM framework and its role in evaluating TPM

performance. Provide examples of each measure. [9]

What is Genechi Genbitsu? State and explain itsimportance with suitable
example. [8]

P.T.O.



Q5) a)

b)

Q6) a)

b)

Q7) 8

b)

Q8) a
b)

Explain the arrangement of any four of the following components at
workplace [9]

1)  Visua Displays

ii)  Control Panels

i)  Hand Controls

Iv)  Multifunction Hand controls
v)  Mirror hand arrangements

What are 5S techniques? Explain with suitable example [9]
OR

What is Visua Management? What do you mean by visual control and

why isit important? [9]

What is throughput accounting in Theory of Constraints? What are the
limitations of throughput accounting? How do you cal culate throughput
In accounting? [9]

Analyse the role of Lean thinking in warehouse management. Discuss
how Lean techniques can optimize warehouse layout, inventory

management and order fulfilment processes [9]

Define lOT. Explain the applications of IOT in manufacturing [9]
OR

Explain enablers of Industry 4.0 and barriers of Industry 4.0 [9]

What is the lean practitioner’s approach to solve healthcare process
problems? What are the steps involved and how is quality improvement
executed? [9]

A A 4
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T.E. (MechatronicsEngineering)
MACHINE DESING
(2019 Pattern) (Semester - 1) (317541)
Time: 2%2Hoursg| [Max. Marks: 70

I nstructions to the candidates:

1)
2)
3)
4)
5)

Ql) 8

b)

Q2) g
b)

Answer Q.No.1or Q.No.2, Q.No.3or Q.No.4, Q.No.50or 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.

Derive the formula for torque required to raise the load by a square
threaded power screw. [6]

Adouble - threaded power screw, with | SO metric trapezoidal threadsis
used to raise aload of 300kN. The nominal diameter is 100mm and the
pitch is 12mm. The coefficient of friction at the screw threads is 0.15.
Neglecting collar friction, calculate [12]

)  torquerequired to raise the load:
i)  torquerequired to lower the load: and

i)  efficiency of the screw.

OR
Write a short note on Differential and Compound Screw. [6]

A machine vice has single-start, square threads with 22 mm nominal
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 [12]

1)  theclamping force devel oped between the jaws; and

i) theoveral efficiency of the clamp

PT.O.



Q3) @ Discussthe methodsfor the reduction of stress concentration in machine
components. [6]

b) A plate made of steel 20C8 (Sut = 440 N/mm?) in hot rolled and
normalized condition with surface finish factor as 0.67 is shown in Fig.
It is subjected to a completely reversed axial load of 30 kN. The notch
sensitivity factor g can betaken as 0.8 and the reliability factor is0.897.
The size factor is 0.85. The factor of safety is 2. Take theoretical stress
concentration factor K, as2.51. Determinethe plate thicknessfor infinite

life. [12]
+30 kN +30 kN
] e
JES— 1 |
il
e I, G —— e —— — ——
.Pﬂ\w 100 |
—e e ! et
OR

Q4) & Explain the Modified Goodman’'s diagram for bending stresses and
torsional shear stresses. [6]

b) A machine component is subjected to afiexural stress which fluctuates
between + 300 MN/m? and —150 MN/m?. Determinethevalue of minimum
ultimate strength according to

)  Gerberrelation;
i)  Modified Goodman relation: and
i)  Soderbergrelation

Take yield strength = [0.55xUltimate strength]: Endurance
strength = [0.5 x Ultimate strength]; and factor of safety = 2. [12]
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Q5) 8

b)

Q6) a)
b)

Write short note on nut locking devices covering the necessity and various
types. [7]

A round flange bearing, as shown in Fig., is fastened to the machine
frame by means of four cap screws spaced equally on a 300 mm pitch
circlediameter. The diameter of theflangeis400 mm. The external force
Pis25 kN, which islocated at a distance of 150 mm from the machine
frame. There are two dowel pinsto take shear load. The cap screws are
relieved of al shear force. Determine th size of the cap screws, if the
maximum permissible tensile stress in the cap screw is limited to
[10]

OR
Define Welded Joints with its advantages and disadvantages. [7]

A stedl plate, 100 mmwide and 10 mm thick, isjoined with another steel
plate by means of single transverse and double parallel fillet welds, as
shown in Fig. 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. [10]
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Q7) 8
b)

Q3) &)
b)

Write the functions and applications of springs. [9]

Design a spring for a balance to measure 0 to 1000 N over a scale of
length 80 mm. The springisto be enclosed in acasing of 25 mm diameter.
The approximate number of turns is 30. The modulus of rigidity is
85 kN / mm?. Also calculate the maximum shear stressinduced. [12]

OR

Write a short note on Surge in spring. [9]
A safety valve 50 mmin diameter isto blow off at apressureof 1.5 MPa.
It is held on its seat by means of a helical compression spring with an
initial compression of 25 mm. The maximum lift of thevalveis 10 mm.
The spring index can be taken as 6. The spring is made of patented and
cold drawn steel wire with ultimate tensile strength of 1500 N/mm? and
modulus of rigidity of 81370 N/mm?. The permissible shear stress for
the spring wire should be taken as 30% of the ultimate tensile strength.
Cdculate: [12]
)  wirediameter

i)  mean coil diameter

i) number of active turns

Iv) total number of turns

v) solidlength

vi) freelength

vii) pitch of the cail

¥ %k %k
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[6353]-236

T.E. (M echatronicsEngineering)
MANUFACTURING PROCESSES

(2019 Pattern) (Semester - 1) (317542)

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.5 or Q.No.6, Q.No.7 or Q.No.8.
2) Neat diagram s& must be drawn wherever necessary.
3) Useof drawing instruments, electronic pocket calculators are allowed.
4) Figuresto the right indicates full marks.
5) Assume suitable data if necessary.

Q1) @ What arethevarioustype of chips? Explain with aneat sketch. [9]
b) DefineMachining & differentiate between orthogona & obliquecutting.[8]

OR
Q2) @ Describethetool geometry of asinglepoint cutting tool with aneat sketch.[9]

b) Classfy theMilling Machine. Compare Shaping and planning Machine.[8]

Q3) @ What are the type of brazed joint? Compare Soldering and Brazing
processes, [9]

b) Write short note on: [8]
)  Forgewelding

i)  Ultrasonicwelding

OR
Q4) @ Draw neat sketch of Oxy Acetylene gas welding and explain important
pointsregarding oxy Acetylenewelding. [9]
b) Short note on: [8]

)  Soldering method
i)  Brazingmethod

PT.O.



Q5) @ Explainwith neat sketch electrical discharge machining (EDM). [6]

b) Explainwith neat sketch laser beam machining. [6]
c) Write short note on Fundamental of Rapid prototyping. [6]
OR
Q6) a Classify the unconventional machining processes. [6]
b) Explainwith neat sketch Electron Beam Machining (EBM). [6]

c) Explain photolithography and layer processes used in | C fabrication.[6]

Q7) @ Explainsilicon processing with neat sketch. (circuit). [6]
b) Explain PCB assembly with neat sketch. [6]

c) Statethe procedure for PCB fabrication. [6]

OR

Q8) @ Explain|C packaging. [6]
b)  Write short notes on Stereo lithography. [6]

c) What do you mean by PCB structure. What are the types and materials
required? [6]

DCIIOC B
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[6353]-237
T.E. (MechatronicsEngg.)
CONTROL SYSTEM
(2019 Pattern) (Semester - 1) (317543)

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

1)
2)
3)
4)
5)

Ql) g

b)

Q2) &)
b)

Q3) g

b)

Answer 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.
Neat diagrams must be drawn wherever necessary.

Use of drawing instruments, electronic pocket calculators are allowed.
Figuresto the right indicate full marks.

Assume suitable data if necessary.

Using Routh Hurwitz stability criterion, determine the range of K for

stability for Q(s) = s*+ 282 + (4+K)s + 9s+ 25 =0 [6]

Explain the significance of auxiliary equation. [6]

Describe the various rules to sketch the root locus. [6]
OR

State and explain Routh Hurwitz stability criterion. [6]

Comment on the stability of a system using Routh’s stability criteria
whose characteristic equationis: s* + 2s* + 48 + 6s + 8 = 0. How many

poles of systemslieinright half of SPlane. [6]
State the advantages of root locus. [6]
What are the limitations for frequency domain approach . [4]
For the system with closed loop transfer function G(s) = 100
ysemwi P Hnct s? +10s+100’
determine resonant peak, resonant frequency, damping factor, and
undamped natural frequency. [6]
What isapolar plot? Explain with examples. [8]

OR

PT.O.



Q4) g

b)

Q5) 8

b)

Q6) a)

b)
Q7) 8
b)

Q8) g
b)

What are the advantages of frequency domain approach. [4]
. . 36

For the system with closed loop transfer function G(s) = Z165136"

determine resonant peak, resonant frequency, damping factor, and

undamped natural frequency. [6]

Explain steps to sketch Nyquist plot. [8]

Defineand explain: [9]

1) ganmargin

i) phasemargin

i) gain cross over frequency
IV) phase crossover frequency

Explain the procedure to obtain gain margin and phase margin from the
Bode plot. [8]

OR
Discuss the nature of bode plot of : [9]
) poleatorigin
i) simplepole
i) simplezero
Iv) Quadratic pole

Explain steps to sketch Bode plot [8]
What is derivative control mode. State its characteristics. [6]
Explain concept of industrial automation. [6]
What isaPID controller? Explainin detail. [9]
OR
What isintegral control mode? State its characteristics. [6]
Explain PD control mode stare its characteristics. [6]
Explain applications of [oT [5]
X %k sk
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[6353]-238
T.E. (Mechatronics Engineering)
DIGITAL SIGNAL PROCESSING
(2019 Pattern) (Semester-I) (317544)

Time : 2% Hours] [Max. Marks : 70

Instructions to the candidates:

D
2)
3)
4

01) a)
b)

02) a)

b)

03) a)

b)

Attempt Q.1 or Q.2, Q.3 or Q.4., Q.5 or Q.6, Q.70r Q.8.
Neat diagrams must be drawn wherever necessary.
Use of Non-programmable Calculator is allowed.

Assume suitable data if necessary.

Explain the any four properties of DTFS. [8]
Determine the Fourier Series respresentation of the following sequence
and sketch the frequency spectrum, [10]
x(n) = {...... ,2,1,2,2,1,2,2,1,2, ... }
T
OR

State and explain any two properties of Discrete Time Fourier Transform?

[8]
Find the DTFT of the sequence, x(n) = {1, 1, -1, 0} [10]

State and explain the properties of the Discrete Fourier Transform. [6]

1)  Linearity

i)  Time shifting

Find the Discrete Fourier Transform of the following sequence [8]
x(n)=1{1,0,1,0,1,0, 1, 0}

Explain the bit reversal concept in FFT algorithms. [3]

PTO.



04) a)

b)

05) a)

b)

06) a)

b)

Q7) a)
b)

08) a)
b)

OR

Find the Inverse Discrete Fourier Transform of [6]
X(k)={6,0, 2,0}
Find the linear convolution using circular convolution method for the

following sequences and compare the result with linear convolution.[11]
x(m)={L1,2,3}

h(n) ={1,2,1}
Using bilinear transformation method find H(z), [8]
1
Hi(s)=
( ) (s +7)(s +15)
For T =1 sec
Compare analog and digital filters. [6]
Explain the designing steps to design digital butterworth filter. [4]
OR
Find the order and cut-off frequency of the filter with specifications
given as, 9]
0.6<H(e)I<1; for 0< w<0.357
[H(e")[<0.1; for 0.77 <w<x
Write a short note on bilinear transformation method. [6]
Explain in brief'the digital filters. [3]
Explain the Gibb’s phenomenon in detail with neat diagram. [7]
Design a low pass FIR filter using rectangular window by taking N =5,
magnitude=1 and cut-off frequency o_ = 0.27 rad/sample. [10]
OR

Enlist the different types of windows with their mathematical equations. [5]

Design a low pass FIR filter with cut-off frequency o_= 0.8n rad/sample
using hamming window for N = 7, with magnitude = 1. [12]
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[6353] - 239
T.E. (Mechatronics Engineering)
MICROCONTROLLER
(2019 Pattern) (Semester - 1) (317545)
Time: 2%2Hours] [Max. Marks: 70
I nstructions to the candidates:
1) Solve Qlor Q2, Q30or Q4, Q50r Q6, Q7 or Q8.
2) Neat diagrams must be drawn wherever necessary
3) Figurestotheright indicates full marks
4) Useof Calculator isallowed.
5) Assume Suitable data if necessary
Q1) @ Explainvarioustimer modesfor 8051. [6]
b)  Write an Embedded C program for 8051 to count O0OH to FFH on port P2.
[6]
c) Explain with the help of diagrams the structure of TCON and TMOD
Register. [6]
OR
Q2) @ Explainthe modes of operation of the timer/counter 8051. [6]
b) Writeadetailed note on Timedelay programmingin C. [6]
c) 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 10MHZ) [6]
Q3) @ Writeadetailed note on theinterrupt structure and priorities of the 8051
microcontroller. [9]
b) Draw aninterfacing diagram of ADC 0809 with 8051. [9]
c) Write an Assembly program to switch “ON” OR “OFF” A LED
connected on P 1.3 when external interrupt INTO is activated. [8]
OR

P.T.O.



Q4) &)
b)

Q35) 8
b)

Q6) a)

b)

Q7) 8

b)

Q8) g

b)

Explain different types of SFR’s associated with Interrupt. [9]
Write anote on Programming of External hardwareinterruptsin C. [5]

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]

Write short notes on: SCON Register of 8051. [9]

Write anote on serial communicationin 8051 [9]

Explaininterfacing diagram for measurement of apparent power withthe

help of 8051. [7]
OR

Discuss the modes of operation of the serial port of the 8051
microcontroller. [9]

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

1ms. Consider PORT 3 as the output port. [10]

Draw and explain the interfacing diagram of Single key with 8051

microcontroller. [7]
THTET
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T.E. (Mechatronics Engineering)
INDUSTRIAL AUTOMATION
(2019 Pattern) (Semester-II) (317547)

Time : 2V2 Hours] [Max. Marks : 70
Instructions to the candidates:

1)
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.4,0.5 or Q.6 Q.7, or Q.8.

Neat diagrams must be drawn wherever necessary.

Use of drawing instruments, electronic pocket calculators are allowed.
Figures to the right indicates full marks.

Assume suitable data, if necessary.

Draw a ladder diagram for following comparison operations : [8]
1) lessthan

1)  greater than

Explain the PLC basic comparison functions. [9]
OR

Draw aladder diagram for following math operations : [8]

i) ADD

i) SUB

Draw a ladder diagram for following comparison operations : [9]

1)  Equal

i) notequal to

) greater than or equal to

Explain analog signal processing for analog input signal with example.[8]

What is PID tuning and state various tuning methods for it. Explain loop

control PID function with inputs and outputs. [9]
OR

Explain multi - bit data processing with suitable diagram. [8]

Explain the SKIP function and its application. [9]

PTO.



05) a)
b)

06) a)
b)

Q7) a)
b)

08) a)
b)

Explain working 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]
Draw a block diagram for motion control and state its different elements.

[6]
Explain Selection criterion for drives and also enlist various methods of
speed control for PLC. [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 PLCs and RTUs. [6]
Write a short note on : Master Terminal Units (MTU). [6]
1 11
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[6353]-241
T.E. (M echatronics)
ELECTRO-MECHANICAL SYSTEMS
(2019 Pattern) (Semester - 11) (317548)

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

1
2)
3)
4)
5)

Ql) g

b)

Q2) g

b)

Q3) g
b)

Q4) 8

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.

Draw the construction and explain the function of following: [9]
1)  4/3Directional control valves
i)  Unloading valves

i) Check valve

Explain Meter in and Meter out circuits. [9]
OR

Explain with neat sketches spring loaded and gas charged accumul ators

and their advantages and disadvantages. [9]

Explain single acting Intensifier/booster with neat sketch. [9]

Describe the major components of Pneumatic systems, [9]

Explain how FRL unit worksin Pneumatics. [8]
OR

Describe the advantages, disadvantages and applications of pneumatic

system. [9]

Explain the construction and working of Pneumatic Air control valves
and Quick exhaust valves. [8]

PT.O.



Q5) 8

b)

Q6) &)

b)

Q7) 8
b)

Q8) a)

b)

Explain the considerations to be taken into account while designing a

pneumatic circuit. [9]

Draw the Circuit for operating Double Acting Cylinder using 4/2 DCV

and explainit. [9]
OR

Draw the Pneumatic Circuit for operating Single Acting Cylinder using
3/2DCV and explainit. [9]

Draw the Circuit for the Speed Control of aPneumatic motor and explain
it. [9]

Explaintheladder logic diagram in PLC withitsfunctions. [9]
Discuss the use of PLC for industrial process control. [8]
OR

Explain the basic structure of programmable Logic Controller (PLC) in
automation. [9]
Write short note on: [8]
1)  Dominant OFF and Dominant ON circuit

i) Relays

POO®®
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[6353]-242
T.E. (Mechatronics Engineering)
FINITE ELEMENT ANALYSIS
(2019 Pattern) (Semester - 11) (317549)

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

1)
2)
3)
4)

Ql) 8
b)

c)

Q2) &
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 indicate full marks.

Assume Suitable data if necessary.

Derive the equation for stiffness matrix and load vector for CST.  [7]

What do you mean by CST element? Determine the shape functions for
the Constant Strain Triangle (CST) using polynomial functions. [8]

Discuss Pascal’s triangle with convergence conditions. [3]
OR
How to verify and validate resultsin FEA post-processing? [6]

The nodal coordinate of thetriangular element is as shown in thefigure.
The X coordinate of interior point P is 3.3 and shape function N1=0.3.
DetermineN2, N3, and y coordinate of point P (use co-factor method)[ 6]

R

Derivethe strain displacement matrix and stiffnessmatrix for LSR (Linear
Strain Rectangle) el ement. [6]

PT.O.



Q3) 8

b)

Q4) &)

b)

Q5) 8

b)

Q6) 8
b)

Explain the terms isoparametric, subparametric and superparametric
elements. [6]

Using Lagrangian polynomials, find the shape function for two, three
and four noded elementsin the natural coordinate system. [6]

Explain the modeling techniques:. sub structuring and sub modeling. [5]

OR
Derive the elements of the Jacobian Matrix of transformation in three
noded triangular elements (CST). [6]
Describe the concept of Uniqueness of Mapping. Derive the equation
for assembling astiffness matrix for isoparametric elements. [6]
Explain geometry associative mesh. [9]

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
Writethefinite element formulation for the compositewall. [6]
Define Fin. Explain with appropriate governing equations. [6]
Calculate nodal temperature of four elements. [6]

UseA=1m?L =1Im, k =10W/m/°C

R 0,=-200W
Looon o f/ :
200°C Cme x
/. ; /. 5 - 3 4/.
0, 0,=500W Qé) 0,=0
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Q7) 8
b)

Q3) &)

b)
c)

Enlist and explain different types of DynamicAnalysis. [5]

For the stepped bar shown in fig., determine the first two natural
frequencies in terms of rad/s for un-damped free vibration. Let
A1=A3=5cm? A2=10cm? E = 210 GPa and density = 7860kg/m?3. use
consistent mass matrices for each el ement. [6]

Im 1.5m im

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]

)  Bar Element

i)  Plane Stress Element

i) Triangular Element

Explainimportance of eigenvaluesand eigenvectors. [4]

Differentiate between Lumped mass system and Consistent mass system.

[4]
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[6353]-243
T.E. (Mechatronics Engineering)
Embedded System Design
(2019 Pattern) (Semegster - 11) (317550)

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

1)
2)
3)
4)
5)

Q1) a)

b)
C)

Q2) a)

b)

03) a)
b)

04) a)
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 side indicate full marks.
Assume Suitable data if necessary.

Use of calculator is allowed.

Explain in detail with block schematic of compare mode of CCP

module. [6]
Explain PWM generation with example. [6]
Create a 2KHz PWM frequency with 10% duty cycle on CCPI pin.
Assume XTAL = 10MHz [6]
OR
Explain Capture mode of PICI8FXX in detail. [6]
Draw an interfacing diagram and write an algorithm for DC Motor
speed contrlo using PIC18XXX. [6]
Create a IKHz PWM frequency with 25% duty cycle on CCP1 pin.
Assume XTAL =10 MHz, N=16. [6]
Draw and Explain Interrupt Structure of PIC 18FXXX [9]

Write a program using Timer o and Timer 1 interrupts to generate
square wave on PINS RB1 and RB7, while data is been transferred
from PORT C to PORT D [9]

OR
What is peripheral Interrupt, ISR Explain in detail wih example. [9]
Explain External Interrupt INTOand its programing in PIC18FXX. [9]

PT.O.



05) a)

b)

06) a)

b)

Q7) a)
b)

08) a)
b)

Draw and explain the interfacing of LCD port D and port E OF
PIC18XXL microcontroller without BUSY FLAG. [9]

Design a PIC 18 based date acquisition system for Temperature
Measurement using LM 35. Write a program to display temperature

on LCD. [8]
OR

Design a frequency counter for counting number of pulses and display

same on LCD. [9]

Draw a neat interfacing diagram to display "SPPU" on 4th position in
the line one and "UNIVERSITY" at 5th position on second line, write

an embedded C program. [8]
Compare RS 232 and RS 485 in detail. [8]
Explain the use of BRG register for calculation of Baud rate with UART
block Diagram. [9]
OR

Draw and explain MSSP structure of PIC18FXX [9]
Explain the SPI mode of MSSP structure used for serial communication.

[8]

F6d836
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[6353]-244
T.E. (Mechatronics Engineering)
ARTIFICIAL INTELLIGENCE & MACHINE LEARNING
(2019 Pattern) (Semester - 11) (317551)

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

1) SolveQ.lor Q.2 Q30r Q.4 Q50r Q6 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) @ Explainrandom Forest Algorithm. [9]
b) Explain Support vector Regression. [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) 8

b)

Q4) 8
b)

Q5) a)
b)

Q6) a)

b)

Q7) &)
b)

Q8) a)
b)

What are four typical problems to be solved using machine learning
approach? [9]

Explain different performance evaluators used for interpretation/
assessment of classification model. Explain 2 x 2 confusion matrix and

explainitsterminology. [9]
OR
Compare Training data vs. test data vs. validation data. [6]
What ishyper parameter tuning? [6]
Explain with neat sketch K-fold cross-validation mode. [6]
What isreinforcement learning? State one practical example. [9]
Explain types of reinforcement learning: (Positive & Negative
reinforcement) [6]
Explain Markov Decision Process. [6]
OR
Explain value-based, policy-based, and model-based reinforcement
learning. [6]
Explan Q-Learning. [6]
ExplainArtificial Neural Network (ANN). [9]
What is 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
What are the opportunities and challenges HM1? [6]
Explain fault diagnosis (of any suitable machineelement) using ML. [6]
Explain Image based part classification. [6]
VVVV
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[6353]-245
T.E. (Roboticsand Automation Engineering)
EMBEDDED SYSTEM INROBOTICS
(2019 Pattern) (Semester - 1) (311501 A)

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

1) Answer Qlor Q.2 Q30r Q4, Q50r Q.6 Q.70r Q.8.

2) Figuresto theright indicate full marks.

3) Neat diagram must be drawn wherever necessary.

4) Assume suitable data if necessary.

Q1) & Compare synchronous and Asynchronous communication. [9]
b) ExplainBluetoothin detail. Enlist isapplication. [9]
OR
Q2) @ Write short note on communication protocol. [9]
) SPI
i) SCI
b) ExplanUSB indetail. Enlistitsapplication. [9]
Q3) & Write short note on: [9]
i) Data Types

ii) Operators in embedded C
b) Explain Serial communication and types of serial communication. [8]

OR
Q4) @ Write short note on UART. [9]
b) What isembedded networking? Explainin detail. [8]
Q5) @ Explainneed of RTOSin detall. [8]
b) Explain Foreground and background system. [9]

OR

PT.O.



Q6) @ Write short note on:
1)  Semaphores
i) ISR

b) DefineKernel. Explainarchitectureof kernel.

Q7) @ Explain Typesof Devicedriversand its need.

b) Writeany 5 commandsfrom Linux with description.

OR
Q8) @ Write short note on:
1)  Linux fundamentals
i) VI editor

b) ExplainPiecesof Linux indetail.

* sk %k
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[6353]-246
T.E. (Robotics& Automation)
HYDRAULICSAND PNEUMATICS
(2019 Pattern) (Semester - 1) (311502(A))

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

1)

Ql) 8

b)

Q2) g

b)

Q3) @
b)

Q4) &)
b)

Solve Q.1 or Q.2, Q.30r Q.4,Q.50r 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.
Figuresto the right indicates full marks.

With Neat Sketch, Explain Operation of Poppet check valve and stateits
Advantages & Disadvantages. [8]

Draw nesat sketch and explain thefollowing withtheir gpplicationsincircuit.[9]

I)  ThreeWay, Two Position Direction Control Valve

i)  Four Way, Three Position Direction Control Valve (Closed Centre)
OR

Classifiy different types of Pressure control valves used in the hydraulic
circuits. Draw 1SO symbol for each. [8]

With Neat Sketch, Explain Operation of pressure and temperature of
compensated FCV. [9]

Explain counter balance valve circuit with neat sketch. [9]

Draw aregenerativecircuit by using 4/3DCV and explainitsapplication.[9]

OR
Differentiate between meter in circuit and meter out circuit. [9]
With neat sketch explain the spring loaded accumulator. [9]

PT.O.



Q5) 8

b)

Q6) a)

b)

Q7) &
b)

Q8) a
b)

Write the advantages, disadvantages and applications of pneumatic

system. [9]

With neat sketch explain theworking of FRL unit. [9]
OR

Explain with neat sketch working of AND valve and with the help of

circuit diagram explain any onetypical application. [9]

Draw circuit for [9]

1)  Controlling speed of pneumatic double acting cylinder.
i)  Speed control of pneumatic motor.

With neat sketch explain 5/2-way single solenoid valve, spring return.[8]

Explain the complete operation of the system shown infig. [9]
Cylinder 1 ) Cylinder 2
——~ ¢ o 1]
==
o s 218
V1 J V2
b va -
BOL A 3 SOoL s S8OLC
AR ;
N |
OR
Explain an Electro-hydraulic servo system with neat sketch. [8]
What isaprogrammablelogic controller? State the main function of each
of thefollowing elements of aPLC: [9]
) CPU
i)  Programmer/monitor
i) /O module
DI B
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[6353]-247
T.E. (Roboticsand Automation)
ROBOT KINEMATICSAND DYNAMICS
(2019 Pattern) (Semester - I) (311503 A)

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

1) Neat diagrams must be drawn wherever necessary.

2) Figuresto theright indicate full marks.

3) Useof Calculator is allowed.

4) Assume suitable data if necessary.

Q1) @ Genetic agorithm isto be used to minimize the function z = xy? + 8xy
suchthat 1 < x <4and 0 < 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.

b) Explain the steps of pattern search method to solve inverse kinematics
problems, [8]

OR

Q2) @ For the robot shown in Fig., Use inverse kinematics to determine the
values of joint parameters 6, and d, to move the robot end effector to
position (8, 6, 25). The link lengths are: a, = 12cm, a, = 10cm,
a,= 8cm. [8]

la

L

das

az

aj

A —

PT.O.



b) For the robot shown in Figure, use inverse kinematics to obtain the joint
parameters 0, d;, and d, to bring the robot end effector to the position
(37.9,45.2,46).Consider a=30cm, a,=15cm, a,=40cm, a, = 10cm. [10]

Q3) g

b)

Q4) 8
b)

i

as

a3 JEm————
a (] la
P

ai dl

<

6

A vacuum gripper is used to hold a part having mass 50kg. Determine
the number of suction cups required if the applied pressure is 0.9 bar,
Coefficient of friction between part and cup surface is 0.40 and the
diameter of each vacuum cup is 60 mm. [8]

An air compressor running at 100 rpm is used to operate a pneumatic
gripper having cylinder of piston diameter 40 mm and required storke
length of 50 mm. Determinethe motor power (in HP) required to develop
a gipper force of 350N. [6]

What are the advantages and limitations of electro-magnetic grippers?4]
OR
Explain the design aspects of mechanical grippers. [6]

What arevariouscriteriafor selection of grippersin robotics applications?

[6]

A 4cm diameter electromagnetic gripper consists of a 150 turn coil of
average turns length 5 cm, mounted on a high permeability core
(ur = 1800) of magnetic path length 10cm (including 1.5cm through the
object). If, operated from a 24 V DC supply a current of 1.5 Amp is
drawn, cal culate the maximum retention force. [6]
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Q35) 8

b)

Q6) a)
b)

Q7) &

b)

Q8) 8
b)

What areinput and output parameters of forward dynamics? What isthe
use of forward dynamicsin robot design and selection? [8]

For asinglerotary manipulator link, the gripper forceis=[15N, - 10N, O],
mass of the link = 10kg, Angular velocity of link (o) = 5rad/s, Angular
acceleration of link =-15 rad/s?, Length of link = 1.5m with CG located
at 0.6m from joint. Determine the resultant joint reaction force in base

co-ordinate system for angular position of 30°. [9]
OR
Explain Lagrangian formulation for manipulator dynamics. [7]

A robot arm with revolute joint is stationary at 6 = 18°. It isrequired to
moveit to 0 = 56°in 5 seconds. Find the coefficients of cubic polynomial
that accomplishes this motion and brings the manipulator to rest at goal
point. Hence determinethe angular position, angular vel ocity, and angular
acceleration at t = 1.6 seconds. [10]

Why is balancing of rotating parts necessary for high speed engines?
Discusshow asinglerevolving massis balanced by two massesrevolving
indifferent planes. [7]

Definethefollowing terms: [10]
1)  Swaying Couple

i)  Hammer blow

i) Tractiveforce

Iv)  Primary balancing

v)  Secondary balancing

What is balancing? What are types of balancing? [8]

Four masses m, m,, m, and m, are 60kg, 150kg, 90kg and 100kg
respectively. The corresponding radii of rotation are 0.30m, 0.42m, 0.35m
and 0.40m respectively and the angles between successive masses are
320, 40° and 95°. Find the position and magnitude of the balance mass
required, if itsradius of rotation is 0.15m. [9]

X ok %k
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SENSORS TECHNOLOGY

(2019 Pattern) (Semester-I) (311504 A)

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)

Attempt Q.1 or Q.2, Q.3 or Q.4., Q.5 or 0.6, Q.7 or Q.8.
Neat diagrams must be drawn wherever necessary.
Use of electronic pocket Calculator is allowed.

Assume suitable data if necessary.

Distinguish between RTD and Thermistor. [8]

What is a “Bimetallic Strip”? Explain its operation with suitable example.
Also state the advantages, disadvantages and application of the same.[9]

OR

Explain in detail the operation of Thermocouple with suitable circuit
diagram. [8]

Explain different “Governing Laws used in Thermocouple™ also explain
in detail Freiheit, Celcius and Kelvin scale of temperature with suitable
examples. 9]

Explain in details about “Capacitive Type Accelerometer” also state the

advantages and application of the same. [8]

Compare Pin type and Continuous type level Sensor. [9]
OR

What is Position Sensor? Explain in details about LVDT. [8]

Explain in details with suitable example for Capacitive, Inductive and
Resistive type of Sensor. [9]

PTO.



05) a)

b)

06) 2)
b)

Q7) a)

b)

08) a)

b)

Distinguish between Metal Foil type and Semiconductor type Strain Gauge

[9]

What is Gauge Factor? Derive an expression for Gauge Factor in terms

of poisons ratio. [9]
OR

Compare Bounded type and Unbounded type Strain Gauge. [9]

Explain the working of Load Cell with suitable circuit diagram also state
the advantages and application of the same. [9]

Explain “Nanotechnology”. How Nanotechnology plays an vital role in
sensor technology. [9]

Write a short note on Thermal Detectors and explain its any two types.[9]

OR
Explain in detail construction and working of “Bio Sensor” with suitable
example. Also state the advantages and application of the same. [9]
Explain in details Nanotechnology-Enabled Sensors. [9]

otooloelesle
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[6353]-249
T.E. (Robotics and Automation)

STATISTICS AND NUMERICAL METHODS

(2019 Pattern) (Semester - 1) (311505A-1) (Elective - 1)

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

1)
2)

Solve Q.1 or Q.2, Q.30r Q.4, Q.50r Q.6, Q.7 or Q.8.
Figuresto theright indicate full marks.

3) Neat Diagrams must be drawn wherever necessary.
4) Assume Suitable data, if necessary.
5) Useof Logarithmic Table, Slide rule is Electronic pocket calculator is allowed.

Q1) g

b)

Q2) 8

b)

Q3) 8

b)

Solvethefollowing system of linear equationsusing the Gauss elimination

method [9]

2X—y+2z=5

X+2y—z=4

X+3y+z=3

Find aroot of an equation f(x) = sin (X) - x using bisection method. Within

accuracy to 0.001. Start with interval [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>-5 with an initial guess of x,=3. Perform three iterations

[9]

Given thefollowing set of datapointsfor x and y, use Newton’s forward
difference method to find the value of y at x = 4. [9]

x|1, 2] 3| 5

y| 3 9 21 75

Given the following set of data points for x and y, use Lagrange
interpolation polynomial to find thevalueof y at x = 2.5. [9]

x 1 2 4 5

y 23 5 6

P.T.O.



Q4) 8

b)

Q5) a)

b)

Q6) a)

b)

Q7) 8

b)

Q8) a
b)

OR
Given the following set of data points for x and y, use Lagrange
interpolation polynomial to find thevalueof y at x = 2.3. [9]

X1 245

yl 3| 5 1115

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. [9]

X1, 2|3 4

y 4 1 24 45

Usethe Trapezoidal ruleto approximatetheintegral of (x) = x* + 2xfrom

x=0tox=2 [8]

Use Simpson’s 1/3 rule to approximate the integral of (x) = e“fromx=0

tox = 1. [9]
OR

Use the fourth-order Runge-Kutta method to gpproximate the solution of the
differential equationdy/dx=x+ywiththeinitial conditiony (0) =1at x=0.
[8]

Use Simpsons /3" rule to evaluate e*2. [9]

Describe the challenges associated with solving large-scal e optimization

problems. [9]
Discusstherole of uncertainty in optimization problems. [8]
OR
Writein brief implantation of Genetic Algorithm with suitable example.[9]
Brief on: Generalized reduced gradient M ethod. [8]
LA X 4
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[6353]-250
T.E. (Robotics & Automation)
FINITE ELEMENT ANALYSIS (Elective - I)
(2019 Pattern) (Semester - 1) (311505(A)-11)

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

1)
2)
3)
4)
5)

Ql) g

b)
c)

Q2) g
b)

Figure to the right indicates full marks.

Neat Diagram must be drawn wherever necessary.
Assume Suitable data if necessary.

SolveQ.1or Q.2,Q.30r Q.4,Q50r Q.6 & Q.7 0r Q.8.
Use of Calculator is allowed.

What is meant by Banded and Skyline Matrix methods and how these
are used for reduction in memory required to ssmulationin FEA?  [6]
Derive Shape Function for ID linear Element in Natural Coordinates.[4]
Thetriangular element hasnodal coordinates (10, 10) (40, 20) and (30, 50)
for nodes 1,2 and 3 respectively for apoint ‘p’ inside triangle. Determine
the x and y coordinates if shape functions N, and N, are 0.15 and 0.25

respectively. [8]
OR

Explain and derive the expression for shape functions of CST elements.

[4]

Write short note on CST element and LST element. [4]

For the triangular element shown in fig, the nodal values of
displacement in x and y directions respectively areu, = 2.0, u, = 3.0,
u,=5.0andv,=1.0,v,=2.0,v,=3.0. Find out for plane stress conditions
(i) Displacement of point P, (ii) Strain-displacement relationship

(iii) Element stress(iv) strains [10]
y
A 3
Us
Yo
Y
o Y2
) U,
I ———

PT.O.



Q3) 8

b)

Q4) &)
b)

Q3) 8

b)

Write short noteson : [9]
)  Typesof 2D Elements

i) Jacobian matrix

i) Gaussian quadrature integration technique.

The coordinates and function values at the three nodes of a triangular
linear element are given below. Calculate the function value at (20,6).[8]

Node 1 Coordinates (13,1) Function value 190
Node 2 Coordinates (25,6). Function value 160
Node 3 Coordinates (13,13) Function value 185.

S %
2
|\ >y
OR
What are the Condition for Axisymmetric Problem? [4]
Explain the difference between isoparametric, subparametric and
superparametric elements. [9]

Triangular elements are used for stress analysis of a plate subjected to
plane load. The components of displacement along x and y axes at the
nodesi,j and k of an element arefound to the (—0.001,0.01), (—0.002,0.01)
and (-0.002, 0.02) cm respectively. If the (x, y) coordinates of the nodes
I, ) and k are (20, 20), (40, 20) and (40, 40) in cm respectively, find [8]

I)  the distribution of the two displacement components inside the
element and

i)  components of displacement of the point (xp, yp) = (30, 25) cm.

Write a note on various steps involved in the processing steps to solve
for 1D heat Transfer problem using Finite Element Problem? [7]

A metadlicfinwiththermal conductivity 360 W/m°C, 0.1 cmthick and 10
cmlong extendsfrom aplanewall whosetemperatureis235°C. Determine
the temperature distribution and amount of heat transferred from thefin
to the air at 20°C with heat transfer coefficient of 9 W/m2°C. Take the
width of the fin to be 1m. [10]
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Q6) &)

b)

Q7) &
b)

Q8) &)
b)

OR

Derive elements stiffness matrix formulation for one dimensional steady
state Heat Conduction problems. [7]

A composite wall consists of three materials as shown in fig. the outer
temperature is T, = 20°C. Convection heat transfer takes place on the
inner surface of thewall withT_ =800°C and h=25W/nv* °C. Determine
thetemperaturedistributionin thewall. [10]

|W
\.\)TOD Ky = Ki~

oo lme 180 . | g0 To
kl,?.ov\] W]m(‘, W]m'c

é’___—_'-

e
. A3 ea§
k 08m O J,

Explain Eigen Valuesfor undamped free vibration system? [8]

Find the natural frequencies of longitudinal vibrations of the same steppe
shaft of areas A= 12000 mm? and 2A= 2500 mm? and of equal length

(L=1m), when it is constrained at one end, as shown below: [10]
/
‘
1 2A A
s X
4
&

= F—
OR

Derive the consistent mass matrix for bar element and truss element. [ 8]

Find the natural frequency of longitudinal vibration using consistent and
lumped mass matrix method with one element of bar as showninfigure.

Take E = 2 x 1011 N/m?, p = 7800kg/m?, L = 1m [10]
/
4
r N
4, | -5
lCdodos
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[6353]-251
T.E. (Robotics and Automation)

Industrial Robotics and Material Handling Sysem (Electivel)

(2019 Pattern) (Semester - 1) (311505 A-111)

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

1)
2)
3)
4)
5)

Q1) a)
b)

02) a)
b)
03) a)

b)

04) a)

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 side includicate full marks.
Assume Suitable data if necessary.

Use of electronic pocket calculator is allowed.

Explain with sketches robot configurations used in Industries. [9]
Explain load handling capacity of an Industrial Robot with industrial
applications. [9]
OR
Define speed of response. Draw and explain robot centered cell used
in manufacturing industry. [9]
Write a short note on CNC machine tool loading. [9]
Explain cyclidrical cam type grippers. [8]
What are the characteristics of end- of - arm tooling? [5]
List the advantages and disadvantages of magnetic grippers. [4]
OR
Explain the following with a sketch: [9]

1)  Magnetic grippers
i1) Vacuum grippers
1i1) Mechanical grippers

Write a short note on economics of robotization. [8]

PT.O.



05) a)

List and explain pick and place Robot used in manufacturing industry.

[8]
b) Write a short note on Spot Welding Robots used in automobile
manufacturing industry. [9]
OR
06) a) Write a short note on Assembly and mega-assembly Robots. [8]
b) Explain in brief the vision system used in Robots. [9]
Q7) Write a short note on: [18]
a) Lee's Algorithm for obstacle avoidance.
b) Military Robots.
OR
08) Write a short note on : [18]
a) Medical applications of Robots
b) Underwater applications Robots

F6d836
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[6353]-252
T.E. (Robotics and Automation)
INTELLIGENT MANUFACTURING SYSTEM

(2019 Pattern) (Semester - 1) (311505A) - IV (Elective - I)

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

1)
2)
3)
4)

Ql) a)

b)

Q2) a)

b)

Q3) a)

Neat diagrams must be drawn wherever necessary.
Figures to the right side indicate full marks.

Use of Calculator is allowed.

Assume Suitable data jf necessary

What are evolutionary optimization methods? How these methods are

different from traditional optimization methods? [12]
Explain applications of fuzzy logic in manufacturing automation.  [5]
OR

In binary coded genetic algorithm, what will be the value of function
z=x’, —10x.x, if coded values of x and X, are ‘0110” and ‘0111°
respectively and -3 < x.x, <3. [8]

Perform one iteration of following unconstrained non-linear optimization
model to minimize surface roughness (Z) using Simulated Annealing
(SA) considering two variables as (rake angle X, and flank angle X,).
Min Z = (X, X,-10) Subjected to -10° < X < 12°,0°<Xx < 15° [9]

Apply rank order clustering technique to arrange the parts (J) and
machines (M) into groups from the following part machine incidence

matrix. [9]
Parts
Machines A 8 ¢ D E F G H |
1 1

PT.O.



b)

Q4) a)

b)

Q5) a)

b)

Q6) a)

b)

What is Opitz coding system? What are its advantages and

limitations? [9]
OR

Apply row and colum masking algorithm for grouping of the parts (P)

and machines (M) from the following part machine incidence matrix.[9]

Parts

A120
A123

fae]

Ad51
A-510

!
A212
A-230
A-432

Is]
< <t

- A2

SAWO1

-
=k
-

-

-

LATHEO1

Y

LATHEOZ 1

—
—
-
-

Machines DRLO1

MILLOZ2 1

MILLOS 1 1 1

GRINDOS 1

GRINDOG 1

Explain the application of K-means clustering algorithm to solve group
technology problems. [9]

Use Lee’s algorithm for path planning to avoid the obstacles indicated
by blocked cells. The starting point is cell [8, 1] while the terminating cell
is [1, 1]. [9]

Explain applications of genetic algorithm for robot path planning.[8]
OR

With any suitable application, compare A* algorithm with Dijkstra’s

algorithm. [10]

Write short note on: Path planning robot control in dynamic environment.[ 7]
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Q7) a) Explain route optimization for AS/RS systems. [9]

b)  Write note on : Application of artificial intelligence in flexible manufacturing
system. [9]

OR
Q8) a)  Write short notes on : [18]
i)  Autonomous mobile robots
1) Real time scheduling in FMS

i) Automatic tool path generation

VVVV
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ROBOT PROGRAMMING
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Instructions to the candidates:

D
2)
3)
4

0l) a)

b)

Q2) a)

b)

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.

Explain the following instructions with relevant examples in VAL I1:[10]

i) PROMPT

i) APPRO

) IOPUT

iv) WSET

v) ABORT

Write a short note on commands for listing, storing, retrieving program

and location data in VAL II. [8]
OR

Write a pick and place VAL Il language program for below given data:
[9]

Assume speed percentage: 75

Pick coordinates: (355, 244, 390, -175, 9, -139)
Place coordinates: (355, 244, 390, -175, 9, -139)
End effector: Gripper

Write a short note production rate calculations using robot. [9]

PTO.



03) a)

b)

04) a)

b)

05) a)
b)

06) 2)
b)

Explain the following instructions in detail: [10]
i) SetDO do 15, 1;

1) MoveAbsJ p50, v1000, z50, tool2;

) MoveL Offs(p2, 0, 0, 10), vl1000, z50, tooll;

iv) VAR num length;

v)  CONST num gravity := 9.81;

What are the differences between manual mode and automatic mode in

ABB industrial robot? [8]
OR
Explain the programme structure of RAPID language. And explain the
data types in RAPID language. [9]
Write a RAPID language code and flowchart to calculate the volume of
cylinder. [9]
Write a short note on sensor commands in AML language. [9]
Explain the following instructions in AML language: [8]

) MOVE(<IX, JY, JZ>,<9.5, 1.4, 5.1>);
i) DEFIO(21,0,1, 1, 1);
i) READ(0,DATA1)
iv) DISPLAY(‘Welcome’,EOL);
OR
Write a short note on motion commands in AML language. [9]

Explain the following instructions with relevant examples in AML language:

8]

i) ERASE
i) SETTLE
i) ACCEL
iv) QGOAL
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07) a)

b)

08) a)

b)

How is cycle time analysis conducted for robots, and what factors
influence it? 9]

What are the key features of Robot Studio online software, and how are
they utilized in different stages of robot programming? [8]

OR

How is collision detection implemented in robotics, and what methods
are commonly used to prevent collisions? [9]

What challenges arise in scenarios involving multiple robots and
machine interference, and how are they typically addressed? [8]

otooleelesle
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[6353]-254
T.E. (Robotics and Automation Engineering)
ARTIFICIAL INTELLIGENCE FOR ROBOTICS
(2019 Pattern) (Semester - IT) (311509 - A)

Time : 2Y2 Hours] [Max. Marks : 70
Instructions to the candidates:

1)
2)
3)
4)

Q1) a)

b)

Q2) a)

b)

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.

Ant colony optimization is used to solve a travelling salesmen problem
with 5 stations. The distance matrix is given below. Considering the start
and finish station as A, what is the % probability that an ant will choose
the path A to C? Assume initial pheromone deposition level for all paths

as 1. [9]
A B C D E

A 21 10 17 19

B 21 0 18 10 14

C 10 18 0 22 15

D 17 10 22 0 11

E 19 14 15 11 0

Explain the steps of real coded genetic algorithm. [8]

OR

Determine the initial temperature if simulated annealing algorithm is used
to minimize the function z = 3.x_.x +x.x, such that -3<x <5 and
2<x, <10. [10]

Explain with suitable application the ‘Branch and Bound algorithm’. [7]

PTO.



03) a) Using run length encoding determine the compression ratio for the

following image. [10]
O[O0 |O0]O0] 1|1
L {1 (11} 1]1
O[O0 |O0O]O0O] 01O
O[O0 |O0O]O0O] 01O
L {1 (1}1}1]0
O[O0 |O0O]O0O]O0]O
b) Explain region growing method for image segmentation. [7]
OR
Q4) a) For the image shown below, determine the moment of inertia about x
axis. [10]
1 0 1 0 0
1 0 1 1 1
0 0 1 0 1
1 1 1 0 0
0 1 1 0 1
b)  Write note on: Imaging based robot guidance. [7]

05) a) Whatis bug 1 algorithm? Explain the analysis of Bug 1 algorithm with
any suitable application example. [4]

b) Fuzzy logic is to be used for automatic navigation of an Autonomous
Mobile Robot (AMR). [14]
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The Input levels and their membership functions are :

1)  Distance (D) between current position of AMR and targeted position at
three levels : Low (0, 0, 40), Medium (20, 60, 100), High (80, 120, 120).

i)  The angle of deviation (&) from the targeted position at three level Negative
(=60, —60, -20), Moderate (-40, 0, 40), Positive (20, 60, 60)
The output are :

Angular velocity of right wheel (w,) and angular velocity of left wheel
(w,) both operating at five levels : Negative Big (=30, -30, -20), Negative
Small (=25, —-15, -5), Moderate (-10,0,10), Positive Small (5,15,25),
Positive Big (20,30,30).

Determine the angular velocity of right wheel (®,) and angular velocity
of left whell (o) for distance (D) = 36 units and angle of deviation

(@)= 25
OR
06) a) Write a note on visibility graph method for robot path planning. [6]

b) A spot welding operation is to be performed on a sheet at four locations

A, B, C, D having coordinates as mentioned below : [12]
Location of spot welding Co-ordinates
A (5.00, 5.10, 8.00)
B (2.06, 2.73, 5.60)
C (5.45,7.80, 11.90)
D (1.56,0.76, 5.15)

A robot with two rotational joints having following inverse kinematics model
1s employed to perform this task.

x =10 cos@, . cos 8,

y=10cos 8,.sin 8,
z=-10sin g, + 15

Determine the total angular displacement of both joints to perform the operation
in a sequence A-C-B-D.
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Q7) a)

b)

08) a)

b)

Use A* algorithm to determine the shortest path for an automated guided
vehicle while moving from work station at (4, 6) to workstation at (1, 1)
shown below. The obstacles are in the form of tool storage racks at
locations (3, 2), (4, 2) and (2, 2). [9]

(1, 1) (2,1) G, | 41
(1,2) (2,2) 3,2) | 4,2)
(1, 3) (2,3) (3,3) | 4,3)
(1,4) (2,4) 3,4) | 4,4
(1,5) (2,5) 3,5 | 4,5)
(1, 6) (2,6) (3,6) | (4,06)

Write note on : Felxible manufacturing system. [9]
OR

Explain with suitable example techniques for automatic tool path

generation. [9]

Explain route optimization for AS/RS systems. [9]
EEEE
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[6353]-255
T.E. (Robotics & Automation)
FLEXIBLE MANUFACTURING SYSTEMS
(2019 Pattern) (Semester - 11) (311510(A))

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

1)
2)
3)
4)
5)

Q1) a)

b)

Q2) a)
b)

Figure to the right indicates full marks.

Neat diagrams must be drawn wherever necessary.

Assume Suitable data if necessary.

Use of Logarithmic Table, SlideruleisElectronic pocket calculator is allowed.
Solve Q1 or Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8.

What are the basic components of the NC system and explain the

function of each component? [8]

Write a note on present and qualified tools. [9]
OR

Briefly explain turning and machining center. [8]

Prepare part programming of following component. 9]

{ | T
—1-10{}1;----so¢-—-—--60¢--—-40¢--—ﬁ0¢
40 ) 40 i 60 20,}, 20}

All dimensions in mm.

PT.O.



03) a)
b)

04) a)
b)

05) a)
b)

06) a)
b)

Q7) a)
b)

08) a)
b)

Explain different functions of CIM. [9]
What is a material requirement planning? Explain the various inputs to
the MRP system? [9]
OR
Explain about computer aided process planning (CAPP). [9]
Briefly explain Extended Enterprises? 9]
Explain types of AGV and their principal of working. [9]
Explain the basic components of a robotic system. [9]
OR
Elaborate with examples principles of Material Handling. [9]
Explain the following terms : [9]

1)  Unit load AS/RS
i) Mini load AS/RS
111) Carousel AS/RS

What are the different types of tool strategies? Explain Each. [8]

Write note on Mass Exchange, Tool Sharing and Tool Migration.Give

suitable example to each. [9]
OR

Explain the term Tool Monitoring and fault Detection. [8]

Draw and explain block diagram offered detection in vibration. [9]

F6d836
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[6353]-256
T.E. (Robotics & Automation)
MICRO-ELECTRO MECHANICAL SYSTEMS
(2019 Pattern) (Semester - 11) (311511A-1) (Elective - 1)

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

1) Answer Q.lor Q.2 Q.30r Q4,Q50r Q.6,Q.7or Q.8.

2) Neat diagrams must be drawn wherever necessary.

3) Figuresto theright side indicate full marks.

4) Assume Suitable data if necessary.

Q1) @ Whatistheprincipleof electrostatic sensor?What do el ectrostatic sensors

measure? [9]
b) Explainworking principle of thermal resistors. [8]
OR
Q2) @ Explain significance of thermocouple in MEMS also classify
thermocouples. [9]

b) Explore various applications of micro grippers. 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 onvariouspiezoresistive sensor materials. [8]
OR
Q4) a Brief working principle of acoustic sensor. What are the advantages and
limitation of acoustic sensor? [9]

b) Describechallengesassociated with stressanalysis of mechanical elements
iInMEMS. [8]

PT.O.



Q5) @ What are polymers? Why it is needed in semiconductor industry.  [9]
b) Explain the concept of optical MEMS. How it is important in

semiconductor industry. [9]
OR
Q6) @ CompareLiquidcrystal polymer and parylenewith each other. Also write
advantagesand limitations. [9]
b) Write ashort note on SU-8 with its product characteristics. [9]

Q7) @ Why acceleration sensorsare essential in cellphone? Elaborateit.  [6]

b) Elaborate case study related to metal detector. [6]
c) Brief onAcceleration sensor. [6]
OR
Q8) @ Explain concept of Zigbee. [6]
b) Writeashort note on : Wireless cameras and voice transmission.  [6]
c) Write acase study related to Blood pressure sensor. [6]
VVVV
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[6353]-257
T.E. (Robotics and Automation Engineering)
HUMANOID ROBOTS
(2019 Pattern) (Semester - 11) (311511A-11) (Elective - 11)

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

1) All questions are compulsory.

2) Figuresto theright indicate full marks.

Q1) @ Explainconcept of angular momentum and the inertiatensor in humanoid
robotics. [8]

b) How can the dynamic equations of motion be derived for a humanoid
robot in 2D analysis? Explain the stepsinvolved in the derivation process.

A humanoid robot hastwo feet with contact pointsat (0.0) and (0.3.0) in
a 2D plane. Therobot’s center of massislocated at (0.1. 0.2). Calculate
the net torque around the center of mass and determineif therobot isin

balance. [10]

OR
Q2) & ExplainZMP-Based Walking Pattern Generation. [8]
b) What isthe significance of 3D analysisin humanoid robotics, and how
does it contribute to understanding robot behaviour? [10]

A humanoid robot has a mass of 12 kg. The inertia tensor of the robot’s
body isgivenasfollows: Ixx = 1.5 kgm"2, lyy = 3kgm”2, |zz =1 kg* m"2
Calculate the total moment of inertiafor the robot’s body.

Q3) @ How does the field of humanoid robotics contribute to the study and
understanding of neuroscience? [8]

b) How can fovea vision be implemented in humanoid robots? What is
cognitive human robotics, and how does it integrate cognitive abilities
into robot systems? [9]
OR
P.T.O.



Q4) @ Explainthesignificance of foveal visionin humanoid robots. [8]
b) Discusstherole of humanoid robots to emulate neuro-mechanisms. [9]
Q5) @ What isthe significance of cooperation between multiple humanoids in
robotics? [8]
b)  Explain multi-arm object manipulation control. [9]
OR
Q6) @ Explainleader-follower cooperative object manipulationinrobotics. [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]
Q7) Write short note on : [18]
a Collaborative Robotics
b) Humanoidsin entertainment industry
c) Altechniques
OR
Q8) Write short noteon : [18]
a A.l. Robotics applications
b) Cobots
c) Socia Robotics

L A 4
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[6353]-258
T.E. (Robotics and Automation)
MODELING AND SIMULATION

[Total No. of Pages:2

(2019 Pattern) (Semeger - I1) (311511A-111) (Elective - I1)

Time: 2%2Hours]

| nstructions to the candidates:

1)
2)
3)
4)

Ql) 8
b)

c)

Q2) g
b)

Q3) 8
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 indicate full marks.

Assume Suitable data if necessary.

[Max. Marks: 70

Explain Practical applications and uses of random number generation.

What isthe nature of simulation models?
Which are the inputs of simulation model?
OR
Which are the four phases of input modeling for simulation?
What isinput modeling in simulation?

Describe generation of pseudo random numbers.

Explain generating continuous random variates|ike Exponential .

Which are types of simulationswith regard to output analysis?

Explain generating continuous random variateslike Uniform.
OR

What israndom variate generation?

Which are the factors to be considered in selecting generator?

Explain generating continuousrandom variateslike Normal.

[6]
[6]
[5]

[6]
[6]
[5]

[6]
[6]
[5]

[6]
[6]
(5]
PT.O.



Q3) 8

b)

Q6) a)
b)

Q7) 8

b)

Q8) a)

b)

Discuss the need for and the quantity of equipment and personnel in

manufacturing system design. [6]
Describe Evalution of operational procedures in simulation in
manufacturing system design. [6]
What is a Manufacturing System? Which are the basic components of
manufacturing system? [6]
OR
Write short note on reentrant manufacturing system. [6]
How to Reduce Downtimein manufacturing? [6]
Which are sources of randomness in manufacturing system? [6]

Which features needed in programming most discrete-event ssmulation

models? [6]
What are the advantages of using a simulation package rather than a
genera -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 simul ation software package. [6]
lololo0
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[6353]-259 [Total No. of Pages: 2

T.E. (Roboticsand Automation)
SWARM INTELLIGENCE INROBOTICS

(2019 Pattern) (Semester - 11) (311511(A)- 1 V) (Elective- I1)
Time: 2%2Hoursg| [Max. Marks: 70
I nstructions to the candidates:

1) Answer Q.lor Q.2, Q.30r Q.4,Q.50r Q.6, Q.7 or 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) & HowtheAnt Colony Optimization agorithmisused to solve combinatorial

optimization problem? Explain with suitable gpplication. [8]
b) Explain with a suitable example working mechanism of Ant Colony
Optimization algorithm. [9]

OR

Q2) @ Antcolony optimizationisused to solveatravelling salesmen problemwith
5 stations. The distance matrix isgiven below. Considering starting station
as A, what is the % probability that an ant will choose the path 1 to 3?
Assumeinitial pheromonedeposition level as 1. [10]

1 2 3 4 5
0| 10 |13 | 17| 1n
10| O |16 | 13 | 14
131 16 | O 1 | 14
17| 13 | 11 0| 20
5 1n| 14 (14 2| O
b) Explainwith suitable application aRecursive Ant Colony Optimization.[7]

AW NP

Q3) @ Explainhybridartificid bee colony-smulated annealing agorithm. [8]

b) Explain Artificial Bee colony algorithm. What are its algorithm specific
parameters? How they are determined? [9]

OR

PT.O.



Q4) &)

b)

Q5) 8

b)

Q6) a)

b)

Q7) a

b)

Q8) a)

b)

What istherole of scout beesinArtificial Bee colony algorithm? How the
numbers of scout bees are decided? [9]

Explain hybridized Artificial Bee Colony-genetic algorithm. [8]

Theobjectivefunction valuesof 10 different solutionsare asgiven below:

Solution No. 112|3(4|5(6|7]18|9]10

Objectivefunctionvalue | 25| 22 31| 33| 29| 38|22 |27| 30| 21

For aminimization of objectivefunction value, shuffled frog algorithmis
used. If numbers of memeplexes are three, determine the solutions in

each memeplex. [10]

Draw the flowchart and explain the Fish School algorithm. [8]
OR

Explain the teacher phase and learner’s phase in Teaching learning based

optimization algorithm. [8]

Draw the flowchart and explain the Cat Swarm Optimization. [10]

Explain the use of swarm intelligence in obstacle avoidance for mobile

robotsin dynamic environment. [9]
Explain the use of swarm intelligencein robot clustering. [9]
OR
Describe application of swarm intelligencein route optimization for AY
RS systems. [9]
Write note on: Robot path planning. [9]
DI Ok
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[6353]-260
T.E. (Artificial Intelligenceand M achineL ear ning)
DESIGN & ANALYSISOFALGORITHMS
(2019 Pattern) (Semester - 1) (318541)

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

1) Answer Qlor Q.2 Q.30r Q4, Q50r Q.6andQ.7or Q.8.

2) Neat diagrams must be drawn wherever necessary.

3) Figuresto theright indicate full marks.

4) Assume suitable data, if necessary.

Q1) @ LetN=4and{al, a2, a3, a4} = {DAA, ITPM, OS, SF}. Let (1:3)
={3,3,1,1} and Q(0:3) ={2, 3, 1,1,1} Compute and construct OBST
for above values using Dynamic Programming. [8]

b) State and explain the principle of dynamic programming. Name the
elements of dynamic programming. [6]

c) Compare Dynamic Programming with Greedy Approach. [4]
OR

Q2) @ Solveusing Floyd'salgorithm for al pair’s shortest paths. [8]

PT.O.



b)

Q3) g

b)

Q4) g
b)

Q) 8

b)

Solve the following instance of the 0/1 knapsack problem by Dynamic

programming, Capacity W = 8. [10]
ltem 1 2 3 4
Weight | 12 10 20 15
Profit | 2 1 3 2

Differentiate between backtracking and branch and bound. Draw state
space tree for given sum of subset problem: Set of elements

={3,5,6,7} andd = 15. [7]
Find out Hamiltonian cyclefor following graph. [6]
B Phssioncsn i, B Posommcsions . )
Compare Backtracking and Recursion? [4]
OR

Find all possible solution for 5-queens’ problem using backtracking

method [7]

Writean algorithm for 0/1 Knapsack problem using backtracking menthod.
[6]

Write arecursive algorithm of backtracking method. [4]

Explainfollowing term: [10]

Branch and Bound

LC search.

FIFO branch & bound.

Bounding function

Differencein LIFOBB and LCBB.

What is travelling salesman problem? Find the solution of following
travelling salesman problem using branch and bound method. [8]

[0 20 30 10 11]
15 o 16 4 2

3 5 o 2 4
19 6 18 « 3
16 4 7 16 o

OR

[6353]-260 2



Q6) @ 0/1Knapsack instance n =4 with capacity 10kg. Such that find maximum
profit using Least Cost branch and bound (LCBB) method. Use fixed

Size formation for state space tree. [10]
[tem 1 2 3 4

Profit 40 | 42 20 12

Weight 4 | 7 5 3

b) Describein brief the general strategy used in branch and bound method.
Write general algorithm for Branch and Bound M ethod. [8]

Q7) & Explain complexity classes P and NP and differentiate between NP
complete and NP Hard. [10]

b) Differentiate between different models of parallel computations. [7]

OR
Q8) @ Specify oneexampleof NP-HARD problem. Also mentionthat why itis
NP hard. [10]
b) Writeanagorithm for pointer doubling problem. What istime complexity
of thisalgorithm? [7]
% sk %k
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[6353]-261
T.E. (Artificial Intelligenceand M achineL ear ning)
IOTWITHARTIFICIAL INTELLIGENCE

(2019 Pattern) (Semester - 1) (318542)

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

1) Answer Qlor Q.2 Q30r Q4,Q.50r 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) @ ExplainlEEE 802.15.4 Standard and its advantages and disadvantages.[8]

b) Write short note on 6LoWPAN. [6]
c) Writeany four difference between IPV6 and IPV4. [4]
OR
Q2) @ Explain Architecture of MQTT protocol and describe in brief how it is
different from COAP protocol. [8]
b) How does SCADA software system works. [6]

c) State and describe various characteristics of LoRaWAN technology?4]

Q3) @ Explain Solution framework for 10T applications. [7]
b) Explain Datalntegration platforms. [6]

c) Describe Google Cloud Platform IoT frameworks. [4]

OR

Q4) @ List and Explain three main Authentication and Authorization security
Protocol. [7]

b) Write short note on Unstructured data storage on cloud. [6]

c) Explaininbrief implementation of Device Integration. [4]

PT.O.



Q5) 8
b)

Q6) a)
b)

Q7) @
b)

Q8) a

b)

Explain different types of dataanalytics. [8]

Explain encrypting in Datain Motion. [6]
Write a note on Unstructured Data. [4]
OR
Explainindetail Challengesin DataAnalytics. [8]
What are the best practices for securing Data at Rest. [6]
List advantages and disadvantages of structured data. [4]
Explainindetail big Data& loT Dataanalytics. [7]
Write Short note on smart Cities. [6]
How does smart commercial building works? [4]
OR
Describe advantages and disadvantages of use of 10T in Industrial
automation. [7]
Discuss the benefits of 10T enabled smart grid technol ogy. [6]
What are real world design constraintsin l1oT. [4]
DRI B
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[6353]-262
T.E.(Al & ML)
WEB TECHNOLOGY
(2019 Pattern) (Semester - 1) (318543)

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

1)
2)
3)
4)

Ql) &
b)

Q2) &)
b)

Q3) @
b)

Q4) 8
b)

Q5) &)

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.

Explain the Web Framework Typesin details? [8]

Describelifecycle of Angular JS. [9]
OR

Explainthe MV C architecturein details. [8]

What is ReactJS. Explain components of ReactJS. [9]

What is Node.js? How does it works. List Application of NodeJS. [8]

Explain NodeJS CRUD operation using MongoDB. [9]
OR

What are different NodeJS events. Explain it with example. [8]

Difference between NodeJS and Express]S? [9]

What ismobile first design. Why it’'simportant & How to implement it.
[9]

What is Jguery Mobile. State it’s features & advantages of it. [9]
OR
PT.O.



Q6) @ WhatisMobileweb. Difference between Mobileweb and MaobileApp.[9]

b) Explaindifferent typesof widget in detailsfor Jquery Mobile.

Q7) @ WhatisAWS cloud inweb application deployment.
b) State AWS VPS. Explain Component of VPC.
OR
Q8) @ ExplanAWSElastic computein details.

b) How to Deploy Website or Web Application on AWS?

X ok K
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[6353]-263
T.E. (Artificial Intelligence and Machine Learning)
Management and Entrepreneurship for IT Industry
(2019 Pattern) (Semester-I) (318544)

Time : 2 2Hours] [Max. Marks : 70

Instructions to the candidates:

D
2)
3)
4

01) a)

b)

02) a)
b)

03) a)

b)

Attempt Q.1 or Q.2, Q.3 or Q.4, Q.5 or 0.6, 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 the characteristics of entrepreneurs and their role in society in
detail. [6]

Describe the classification and types of entrepreneurs in detail. [6]

Explain market feasibility study and technical feasibility study in India.
[6]

OR
Explain the entrepreneurship in India and barriers to entrepreneurship.[6]

Define and explain financial feasibility study and social feasibility study
in India. [6]

Explain the role of entrepreneurs in economic development. [6]

Define the process for project selection, project report, need and
significance of project report. [6]

Explain the meaning and importance of ERP and Functional areas of
Management. [6]

Explain the Supply Chain Management with a case study. [5]
OR

PTO.



04) 2)

b)

05) a)

b)

06) 2)
b)

07) a)

b)

08) a)
b)

Explain the guidelines by planning commission for project report in detail.

[6]
Explain the Finance and Accounting related to Human Resources.  [6]

Explain the Types of reports and methods of report generation. [5]

Define the characteristics and advantages of micro and small enterprises.

[6]
Explain the Government of India industrial policy 2007 on micro and
small enterprises. [6]

Explain the Institutional support to SSIDC and TECSOK. [6]

OR
Define the steps in establishing micro and small enterprises in detail. [6]

Define the micro and small enterprises and Institutional support for MSME-
DL [6]

Explain the Institutional support to MSME-DI and NSIC. [6]

Write short note on Concept and Theories and Kinds of Intellectual
Property Rights. [6]

Write short note on International Regime Relating to IPR TRIPS.  [6]

Write short notes on Treaties (WIPO, WTO, GATTS). [5]
OR

Explain the Advantages and Disadvantages of IPR in detail. [6]

Write short note on Criticisms of Intellectual Property Rights. [6]

Explain the Politics of Intellectual Property Rights and Third World
Criticisms. [5]

otooleelesle
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[6353]-264
T.E. (Artificial Intelligence and Machine Learning)
ROBOTICS
(2019 Pattern) (Semester - I) (318545 (A)) (Elective - I)

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

1) Answer Qlor Q.2 Q3o0r Q4 Q50r Q.6 Q.70r Q.8.

2) Neat diagrams must be drawn wherever necessary.

3) Figureto theright indicate full marks.

4) Assume suitable data, if necessary.

Q1) @ Explain homogenous coordinate system in detail. [6]
b) Explain propertiesof transformation matricesin detail. [6]
c) How toform forward solution in robotic kinematic. [6]

OR
Q2) @ Explaininverseor back solutionwith any suitable example. [6]
b) Explain motion generationin detail. [6]
c) Explaintechniquesfor obtaininginverse solution. [6]
Q3) @ Explain design aspectsfor gripper. [6]
b) Explain Mechanical Gripperindetail. [6]
c) Explaintypesof sensorsin detail. [9]

OR
Q4) @ Write a short note on uses of sensors in robotics. [6]
b) Explainforceanaysisfor basic mechanical gripper system. [6]
c) Explaintypesof gripper indetail. [9]

P.T.O.



Q5) &)

b)

Q6) a)

b)

Q7) 8
b)

c)

Q3) a)

b)
c)

Write short note on robot programming Languages

) Al
i) AML
i) va

Explain following robot computational €l ementsin detail
1)  Application Control

i)  Communication

i)  Coordination

OR
Write short note on robot programming Languages
) RAIL
i) RPL
i) vd

Write a short note on following robot computational elements.

1)  Robot Path Planning
i)  Functionalities
i)  Caculation

Explain machineloading and unloading in detail.

Write a short note on Robotic technol ogy.

Write a short note on Education and Training.
OR

Explaintheterms

)  Socia Issues

i)  Labor issues

i)  Capital formation

Write a short note on International I mpacts.

Explain welding and coating operations
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[6353]-264 2

[9]

[9]

[9]

[9]

[6]
[6]
[S]

[6]

[S]
[6]



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

PC-1937 [Total No. of Pages:2

[6353]-265

T.E. (Artificial Intelligence and Machine L earning)

(Elective - 1)
(2019 Pattern) (Semester - 1) (318545 B)
Pattern Recognition

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

1)
2)
3)
4)

Ql) 8
b)

C)

Q2) g

b)

Q3) 8
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 side includicate full marks.
Assume Suitable data if necessary.

Explain Nearest neighbor algorithm with example. [8]

Explain Bayes Decision rule. Explain how it can be used for two class

classification. [6]

Explain Gaussian mixture models. [4]
OR

Prove that the bayes classifier is equivalent to the minimum distance
classifier, assuming that the feature vector is Gaussian. [8]

What isthe difference between maximum likelihood and Bayes method.
[6]

What is maximum entropy estimation. [4]

Explain any Linear discriminant based algorithm. [7]

Explain least means square algorithm in detail. [6]

Explain decision hyperplane. [4]
OR

PT.O.



Q4) &)
b)

Q3) 8

b)
c)

Q6) a)
b)

Q7) 8
b)

c)

Q8) 8

b)
C)

Explain the perceptron learning algorithmin detail. [7]
Explain stochastic approximation of LM S algorithm. [6]
Explain sum of error estimate. [4]

Describe the architecture and learning algorithm of back propagation

network. [8]

Explain K- means clustering algorithm. [6]

Draw the model of single artificial neuron. [4]
OR

Explain two layer perceptron with algorithm. [8]

Define the criterion functions used in clustering. [6]

Explain the proximity measures. [4]

Explain principal component analysis for dimentionality reduction.[7]

Explain expectation maximization with the help of algorithm. [6]

Explain Bayesian parameter estimation. [4]
OR

Writeanoteonfirst order Hidden markov modd . How the Hidden markov

model different from markov model. [7]

Define Classifier. Explain different types of classifiers. [6]

Explain discriminant functions. [4]
Pcrir
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Total No. of Questions : 8] SEAT No. :

PC-1938 [Total No. of Pages :2

[6353]-266

T.E. (Artificial Intelligence and Machine L earning)

INFORMATION SECURITY (Elective - I)
(2019 Pattern) (Semester - 1) (318545C)

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

1)
2)
3)
4)

Q1) a)
b)

02) a)
b)

03) a)
b)

04) a)

b)

05) a)
b)

Answer Q. No. 1 or Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8.
Neat diagrams must be drawn wherever necessary.
Figures to the right side indicate full marks.

Assume Suitable data if necessary.

Explain Chinese reminder theorem with an example. [9]

Calculate the secret key if Prime Number, p = 7, Primitive root, g=3,

using deffiehellman algorithm. Consider Xa =2, Xb =5. [9]
OR

Elaborate Elliptic Curve Cryptography. [9]

Explain Public Key Cryptography with the help of RSA algorithm.[9]

What is Digital singnature? How it works? Elaborate. [8]
Explain SHA algorithm. Compare it with SHA - 3. 9]
OR
How the security is provided to email messages using Pretty Good
Privacy (PGP) Protocol? Elaborate. [8]
Elaborate Two Simple Hash Functions used in cryptography. List
any three applications of Cryptographic Hash functions. [9]
What is a honeypot? How it protects against cyber-attacks? [9]
Explain the need and characteristics of Firewall. [9]
OR

PT.O.



Q06) a)

b)

Q7) a)

b)

08) a)
b)

What is Security attack? Differentiate between active and passive attacks.

[9]
Explain application security in detail. [9]
Write a short note on : [9]
1)  Child Pornography
i1) Email bombing
What is Cyber - stalking? Elaborate Types of Stalkers. [8]

OR

Explain any two laws against the cyber - crimes in detail. [9]

What is password cracking? Develop strategies to enhance password
security and prevent cracking. [8]

e
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PC-1939 [Total No. of Pages :2
[6353]-267

T.E. (Al & ML)
BUSINESS INTELLIGENCE
(2019 Pattern) (Elective - I) (Semester - 1) (318545 D)

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

1) Answer Qlor Q2 Q.30r Q4,Q50r Q.6, Q.70r Q.8.

2) Figures to the right side indicate full marks.

3) Neat diagrams must be drawn wherever necessary.

4) Assume Suitable data if necessary.

Q1) & Explainindetail any Bl Tool with suitable example. [8]
b) Explain Businessreport and components of Business report in detail .[9]
OR

Q2) @ Describe different types of Charts and Graphs related to Business
Report. [8]

b) Explainthebaanced scorecard in detail with suitable example. [9]

Q3) @ Explain the concept of Multi-criteria Decision Making With Pairwise
Comparisons. [6]

b) Explain Decision Modeling with Spreadsheets & Mathematical
Programming Optimization. [6]

c) Write short note on prescriptive analytic for Decision Support. [6]

OR
Q4) @ ExplainDescriptiveand Predictiveanalyticin detail. [6]
b) Write anote on Decision Support System Modeling. [6]

c) Explain Decision Analysis with Decision Tables and Decision Treesin
detail. [6]

PT.O.



Q3) 8

b)

Q6) a)

b)

Q7) 8
b)

Q8) &)
b)

[llustrate the role of visual and business analytics (BA) in Bl with an

example. [8]
[llustrate the use of Bl in CRM with an example. [9]
OR
[llustrate the use of BusinessIntelligencein Telecommunicationswith an
example. [8]
[llustrate the use of Business Intelligence in Banking in detail with an
example. [9]
Explain Location-Based Analyticsfor Organizations. [6]
Explain the critical successfactorsfor Implementing aBl strategy. [6]
Explain AnalyticsApplicationsfor Consumersin detail. [6]
OR

Discussthe Impact of Analyticsin Organizationswith an example. [6]
Explain Advanced Visualization in detail with an example. [6]
Discuss how to Cloud technology will beusedin Bl for DataAnalysis.[6]

VVVV
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PC1940

[6353]-268 [Total No. of Pages : 2

T.E. (Artificial Intelligence and Machine Learning)
MACHINE INTELLIGENCE FOR DATA SCIENCE
(2019 Pattern) (Semester-II) (318552)

Time : 2V2 Hours] [Max. Marks : 70
Instructions to the candidates:

1) Answer Q.1 or Q.2, Q.3 or 0.4,0.5 or Q.6 Q.7, or Q.8.

2) Neat diagrams must be drawn wherever necessary.

3) Figures to the right side indicate full marks.

4) Assume suitable data, if necessary.

Q1) a) Whatisresiduals & regression inference related to Regression Models.[6]

b) Explainin detail an overview of statistical linear models. [6]
c) Explain Maximum likelihood estimation in logistic regression. [6]
OR

02) a) Explain how the Interpretation of odds and odds ratios is done using
Regression Models. [6]

b)  Write a note on Poisson regression. [6]

c) Write a note on logistic regression. [6]

03) a) What is random forest & growing of random forest? [6]
b) Explain ensemble in detail and its techniques. [6]

c)  Whatis Support Vector Machine classification algorithm, explain in detail.

[S]
OR
Q4) a) How optimal separating is achieved in hyper planes? [6]
b) What is Bagging and Bootstrap ensemble methods? [6]
c) Write a note on random feature selection in random forest. [5]

PTO.



05) a)

b)

06) a)
b)

Q7) a)
b)

08) a)
b)

Explain Bagging & boosting and also tell its impact on bias and variance.

[6]

What are the different steps involved in creating a Decision Tree?  [6]

Write a note on C5.0 boosting. [6]
OR

What is a Decision Tree? Entropy, explain in detail. [6]

Explain in detail Gradient Boosting Machines. [6]

Write a note on CART. [6]

Write a note on methods, Density - Based Spatial Clustering. [6]

Write a note on Agglomerative Hierarchical clustering technique.  [6]

How does choosing number of clusters in Hierarchical clustering is done?

[S]
OR
What is clustering and unsupervised learning. [6]

Which are the different clustering methods? Explain Partitioning methods
in detail. [6]

Explain the roles of dendrograms in detail. [S]
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Total No. of Questions: 8] SEAT No.:
PC-1941

[Total No. of Pages: 2

[6353] - 270
T.E. (Artificial Intelligence and Machine L earning)
ARTIFICIAL NEURAL NETWORKS
(2019 Pattern) (Semester - 11) (318554)

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

1) Answer Q.lor Q.2,Q.30r Q.4,Q.50r Q.6,Q. 7or Q.8.
2) Neat diagrams must be drawn wherever necessary.
3) Figurestotheright sideindicate full marks.

4)  Assume Suitable data if necessary.

Q1) & What isthe role of activation functions in MLPs. Explain commonly
used activation functionsin detail. [6]

b) Explain Stochastic Gradient Descent with example. [6]
c) Describesomereal-world applications of feedforward neural networks.[6]
OR

Q2) @ Explainthearchitecture of amultilayer perceptron (MLP).How it differs
fromasingle-layer perceptron? [6]

b) Explain the error back propagation algorithm, its Learning Factors and
Performance issues. [8]

c) Explain Descriminant Functionsand Sigmoid Neurons. [4]

Q3) @ Explainhow simulated annealing can be used to optimizetheweightsina
stochastic neural network. [7]

b) Describethearchitecture of arecurrent neural network (RNN). What are
some advantages and limitations of RNNsin sequence modeling taskg 10]

P.T.O.



Q4) g

b)

Q35) 8

b)

Q6) a)

b)

Q7) 8

b)

Q8) g

b)

OR

What is an auto-associ ative feedforward network, and how isit different
from a standard feedforward network? [7]

What are Hopfield networks and Pattern storage network, and give some
applications of these models? [10]

Explain the components of competitive learning and how they are used
to classify input patterns. Provide an example. [8]

Discussthe principlesof Semantic Networksand their rolein representing

knowledge. Provide an example. [6]
Explain the applications of SOM. [4]
OR

Explain Adaptive Resonance Theory (ART) and its role in pattern
recognition. Provide an example and applications. [10]

Describe the architecture of Self-Organizing Maps (SOM) and explain
how they are used for feature mapping. Provide an example. [8]

Describe the architecture of Deep Learning Networks, including input
layer, hidden layers, and output layer. Provide an example. [7]

Explain the main differences between Traditional Machine Learning and
Learning in Deep Neural Networks, including feature engineering,

scalability, and interpretability. [10]
OR
Discussthe architecture of Deep Recurrent Neural Networks (RNN) and
their applicationsin speech recognition. Provide an example. [8]
Explainthechallengesfacedintraining Deep L earning Networks, including
overfitting, vanishing gradients, and exploding gradients. [9]
THTEY
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PC-1942 [Total No. of Pages :2
[6353]-271

T.E. (Artificial Intelligence and Machine L earning)
INDUSTRIAL INTERNET OF THINGS
(2019 Pattern) (Semester - |1) (318555A) (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) Figures to the right side indicate full marks.

4)  Assume Suitable data if necessary.

Q1) a) Explain Networking of IIoT in detail. [6]
b) How Integration of Knowledge is done in CMS? [6]
¢) Write a note on Interoperability in Smart Automation. [6]

OR
02) a) Write a note on Communication in IloT. [6]
b) Explain in detail CPS- based manufacturing and Industries. [6]
c¢) What is Enhancing Resiliency in Production Facilities? [6]
03) a) What is Big Data, and how is it used in [IoT? [6]
b) How is CPS used in machine tools? [6]
c) What are the advantages of using AI and Data Analytics in
Manufacturing? [5]

OR

04) a) How can Machine Learning be applied in condition monitoring? [6]

b) What are the challenges in implementing Al and Data Analytics in
Manufacturing? [6]

c¢) What is Cyber Physical System Intelligence? [S]

PT.O.



05) a)
b)

06) a)

b)

Q7) a)
b)

08) a)

b)

Write a note on Advance Manufacturing. [6]

What are the challenges of evaluating the workforce in IIoT? [6]

How do workers and CPS interact with each other? [6]
OR

How can IIoT improve Human-Machine Interaction in the
manufacturing sector? [6]

How does Innovation Ecosystem support Human-Machine Interaction?

[6]

What strategies can be used support user intervention in CPS? [6]

How does Smart Metering work, and what are its benefits? [6]

What are the different applications of [IoT? Explain any one in detail.[6]

Write a note on e-Health Body Area Networks. [5]
OR

What are the real-life examples of 1IoT in the Manufacturing sector,

and how have they benefited the industry? [6]

What is City Automation, and what are its advantages? [6]

Explain Home Automation in detail. [5]

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

PC-1943 [Total No. of Pages : 2

[6353]-272
T.E. (AIML)
BRAIN COMPUTER INTERFACE
(2019 Pattern) (Semester - I1) (318555-(B))(Elective - 11)

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

1) Answer Q.lor Q.2 Q.30r Q4,Q50r Q.6,Q.7or Q.8.

2) Neat diagrams must be drawn wherever necessary.

3) Figuresto theright side indicate full marks.

4) Assume Suitable data if necessary.

Ql) @ ExplaintheTimedomainanaysisin BCI?Giveexample. [6]
b) Write short note on Independent Component Analysis.(ICA) [6]
c) What is Phase synchronization and coherence? [6]

OR
Q2) @ Writeshort note on frequency domain analysis. [6]
b) What isArtefacts reduction? [6]

c) Explaingpatial filtering-principal component analysis(PCA) with example.
[6]

Q3) @ ExplanBinary classficationindetail. [6]
b) Explain Ensembleclassificationin detail. [6]
c) Explain Support Vector Machine (SVM). [9]

OR
Q4) @ Explain Graph theoretical functional connectivity anaysis. [6]
b) DetermineLinear Regression and itsapplications. [9]
c) Explain RBF and Perceptron [6]

PT.O.



Q5) a)
b)

Q6) a)

b)

Q7) &)

b)

Q8) a
b)

What is Peak-to-valley amplitudesin the onset and offset FVEPS?  [6]

Discussin brief Determination of gazed target. [6]
ExplainAvailability of transient VEPs. [6]
OR
Explain Machinelearning approachinin BCI. [6]
What isthe Usability of Transient VEPsin BCls-VEPS? [6]
What aretransient VEPS? Explain with an example. [6]
What are decoding and tracking arm (hand) position? [6]
Explain cortical control of musclesviafunctional electrical simulation? 6]
What is difference between Cursor and robotic control ? [9]
OR
What isVisua cognitive BCI? [6]
What is Emotion detection? Give applications. [9]
Write short note on Ethics of Brain Computer Interfacing. [6]
VVVV
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Total No. of Questions : 8] SEAT No. :

PC-4849 [Total No. of Pages : 2

[6353]-273
T.E. (Artificial Intelligence & Machine Learning)
Al for Cyber Security
(2019 Pattern) (Semester - 11) (318555C) (Elective - 11)

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 indicate full marks.

Q1) & Explain network anomaly detection techniques and their importance in
modern cybersecurity frameworks. [6]

b) Whatisbotnet topology?How doesAl aidinitsdetection and analysis? 6]

c) Discussthestepsinvolved in classifying network attacksusingAl.  [6]

OR
Q2) @ Compare various machine learning algorithms for detecting botnets.
Highlight their strengthsand limitations. [6]
b) Describe the challenges of implementing Al-based network anomaly
detection in large-scale systems. [6]
c) Explain the challenges associated with implementing network anomaly
detection systems. [6]
Q3) @ Describe keystroke recognition for user authentication. How is it
implemented in practice. [6]
b) Explaintherole of bagging and boosting techniques in improving fraud
detection algorithms. [6]
c) What isfraud detection using machinelearning? [9]

OR
Q4) & Explain the concept of biometric authentication with facial recognition.
How does it improve security over traditional methods? [6]
b) Discuss how Al-based authentication techniques address the limitations
of traditional security methods. [6]
c) What isaccount reputation scoring? Explainitsrolein securing sensitive
information. [9]

P.T.O.



Q5) 8

b)

Q6) a)

b)

Q7) &

b)

Q3) a)

b)

What are GANS? Explain their structure and key componentsin the context

of cybersecurity. [6]

How do adversarial examples created by GANs compromise facial

recognition systems? [6]

What are the main tools and libraries used for developing adversarial

examples? [6]
OR

Discuss the role of GANs in generating adversarial examples. How are
these exampl es used to attack machine learning models? [6]

Explainthesignificance of GANsin enhancing therobustnessof defensive
Al systems against Attacks. [6]

How can adversarial examples have generated by GANS compromise
Intrusion Detection Systems (IDS)? Provide examples. [6]

What isfeature engineering? Discuss best practicesfor handling raw data
Inmachinelearning. [6]

What is the bias-variance trade-off? Provide examples of strategies to
balance thistrade-off in machine learning models. [6]

Describethe process of splitting sampledatainto training and test sets.[ 5]
OR
Explain how the ROC curveisutilized to evaluate amodel’s performance.

[6]
Discuss the importance of splitting sample datainto training and testing
sets. How does it affect model evaluation? [6]

Discusstheimportance of cross-validation in managing over fitting. [5]

A A 4
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Total No. of Questions : 8] SEAT No. :

PC-1944 [Total No. of Pages : 2

[6353]-274
T.E. (Artificial Intelligence & Machine Learning)
VIDEO ANALYTICS
(2019 Pattern) (Semester - 11) (318555D) (Elective - 11)

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 whenever necessary.

3) Figuresto theright indicate full marks.

4) Assuem suitable data if necessary.

Q1) & Explain the concept of back propagation in neural networks and its

advantages and disadvantages. [8]

b) Describedeeplearning networks such as Convolutional Neural Networks
(CNNs) invideo analytics. [6]

c) Comparetheapplication of Bayesian classifier and HMM based classifier
invideo analytics. [4]

OR

Q2) & Compare the performance of deep learning networks and traditional
machine learning methodsfor video analytics. [8]

b) Discusshow afuzzy classifier can be applied to improve video analytics
accuracy. [6]

c) Describethe fundamental concept behind HMM-based classifiers. [4]

Q3) @ Explainthe process of abandoned object detection in video analytics.

[7]
b) Discuss the key features and applications of crowd analysis in video
analytics. [6]
c) Definehuman action recognitioninthe context of video analytics.  [4]

OR
Q4) @ Describe the implementation and impact of perimeter security in video
analytics. [7]

b) How doesvideo analytics contribute to human behavioral analysis? [6]
c) Explain the importance of predicting crowd congestion using video
analytics. [4]

P.T.O.



Q5) 8

b)

Q6) a)

b)

Q7) &

b)

Q3) a)

b)

How does video analytics contribute to customer behavior analysisin

retail settings? [8]
Discussthe significance of people counting inretail analyticsusing video
technology. [6]
Definedriver assistance and itsrolein video analytics. [4]
OR
Explainthe methodol ogy and applicationsof traffic ruleviolation detection
using video analytics. [8]
Explain the process of traffic congestion identification for route planning
invideo analytics. [6]

What islane change warning and how doesit utilize video analytics? [4]

Explain the significance of video analysis in action recognition for

surveillance applications. [7]
How does video anal ytics contribute to context and scene understanding
ir surveillance systems? [6]
Explain acase study demonstrating the effectiveness of video analysisin
ADAS. [4]
OR
Discuss the implementation of video-based rendering in the context of
video analytics. [7]
Describetheroleof video anayticsinAdvanced Driver Assistance Systems
(ADAYS). [6]
List the benefits of video-based rendering. [4]

A A 4
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PC1945 [Total No. of Pages: 2

[6353]-275
T.E. (Computer Scienceand Design)
SOFTWARE ENGINEERINGAND PROJECT MANAGEMENT
(2021 Pattern) (Semester - 1) (318241)

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

1) Answer Qlor Q.2 Q30r Q4, Q50r Q.6 Q.70r Q.8.

2) Figuresto theright indicate full marks.

3) Draw neat and clean diagram.

4) Assume suitable data if necessary.

Q1) @ Inthecontext of software design explainthefollowingin brief : [6]
i)  Abstraction
i)  Modularity
b) Writeashort note on : Component Level Design. [6]

c) Explainwith neat diagram the user interface design evaluation cycle. [5]

OR
Q2) @ What are Architectural Design Decisions? Comment on Application
Architectures. [6]
b) What arethe golden rules of User Interface Design? Explain. [6]

c) What is meant by Cohesion and Coupling criteria’s that address
Functional Independence of Modules? [9]

Q3) @ Whatarethefour P'sof effective software project management? Explain
each Pindetail. [9]

b) Explain Function Point Metrics. How to compute Function Points using
Wighting Factorsfor Simple, Average and Complex type of Projects?9]

OR
PT.O.



Q4) g

b)

Q3) 8
b)

Q6) &)
b)

Q7) 8
b)

Q8) a)
b)

What is Empirical Estimation Model? Comment on the Structure of
Estimation Models. How COCOMO Model is useful for Software
Estimation? [9]

Write a short note on : [9]

)  Scheduling with TimeLinecharts
i) DART.

What isRisk? Explain Risk |dentification. What isRMMM Plan?  [6]

Draw and explain Business Process Reengineering Model. [6]
What is SCM? What is the role of SCM Repository. [5]
OR
What is Risk Projection? How to compute Risk Exposure? [6]
Explain the Change Control Process with suitable diagram. [6]
Write a short note on : Reverse Engineering. [5]
What isUnit Testing? How it is carried out? [5]
Draw and explain defect lifecycle. [6]
Write a short note on : Principles of Testing. [7]
OR
Explain difference between verification & validation. [5]
Write short not on [6]

)  GUT Testing
i)  Test Management and Automation
What isIntegration testing? Explain any 2 typesof Integration Testing.[ 7]

¥ %k %k
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PC1946 [Total No. of Pages: 3
[6353]-276
T.E. (Computer Scienceand Design)
THEORY OF COMPUTATION

(2021 Pattern) (Semester - 1) (318242)

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) & Smplify thefollowing grammar. [9]
S—0AQ[1B1|BB,A—C, B—>SA, C—Sle

b) What is the ambiguous grammar? Show that the grammar below is
ambiguous, & find the equivalent unambiguous grammar [9]

s—sslalb
OR
Q2) @ Convert thefollowing CFG into Chomksy Norma Form (CNF):  [9]
S—PQP
P—O0P |e
Q—-1Qle
b) Writeagrammar G for generating the language [9]
) L={wbelongsto{a, b}* |w isan odd length palindrome with
WI>0}
i)  Set of odd length stringsin {0, 1}* with middle symbol ‘1’

PT.O.



Q3) g

b)

Q4) a)

b)

Q5) 8

b)

Construct a context free grammar which accepts N(A), where [9]

A =({q0, g1}, {0, 1}, {20, X}, &, O, ZO, ¢ } whereisgiven by

0 (q0, 1, Z0) = {(q0, XZ0)}

6 (90, &, Z0) = {(q0, &)}

6 (90, 1, X) = {(q0, XX)}

6 (90, 0, X) ={(q1, X)}

6 (g1, 1, X) = {(al, &)}

6 (g1, 0, Z0) = {(q0, Z0)}

Eplain acceptance of PDA by. [3]

) Byfina state

i) By empty stack

Construct the PDA accepting thelanguage L ={wwR|w isin (a+ b)*}[6]
OR

Construct the PDA accepting the language L={a* b"> = 1} Trace your
PDA for the input with n = 3. [9]

Compare Deterministic and Non deterministic PDA. Is it true that non
deterministic PDA ismore powerful than that of deterministic PDA? Justify
your answe. [9]

Write short note on [8]
1)  TM Limitation
i) Multi-tape Turing Machine

What are the different ways for extension of TM? Explain. Design TM
for languageL ={a*nb*n|n>1} [9]

OR
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Q6) a)

b)

Q7) &

b)

Q8) 8
b)

Design a Turing Machine for the following language by considering
transition table and diagram. [9]

1)  TM that erasesall non-blank symbolson thetape wherethe sequence
of non-blank symbols does not contain any blank symbol B in
between.

i)  TM that find 2's complement of abinary machine.

What is a Turing Machine? Give the formal definition of TM.Design a
TM that replaces every occurrence of 110 by 101. [8]

Explain Satisfiability Problem and SAT Problem and comment on NP

Completeness of the SAT Problem. [9]
What do you mean by polynomial time reduction? Explain with suitable
example. [8]
OR
Difference between P and NP problems. [6]
Prove that the Post Correspondence problem is Undecidable. [6]
Explain tractable and I ntractabl e problem. [9]
DRI B
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Total No. of Questions: 8] SEAT No. -
PC1947 [Total No. of Pages: 2

[6353]-277
T.E. (Computer Scienceand Design Engineering)
DATABASE SYSTEM DESIGN
(2021 Pattern) (Semester - 1) (318243)

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

1) SolveQ.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) @ WhatisReferential integrity? Explain typesof integrity with the help of

example? [8]
b) Explain 2NF with suitable example. Enlist the difference between 2NF
and 3NF. [9]
OR
Q2) a Elaborate the significance of codd’s rule. Explain 12 rules proposed by
codd'’s. [8]

b) Whatistheimpact of insert, update and delete anomaly on overall design
of database? How is normalization used to remove these anomalies?[ 9]

Q3) @ Draw and explain database transaction state diagram in detail. [9]

b) Explaintheconcept of conflict serializability with suitableexample. Since
every conflict serializable schedule is view serializable, why do we
emphasi ze conflict serializability rather than view serializability? [9]

OR

Q4) @ Explain two phase lock protocol for concurrency control. Also explain
its two versions. [9]

b) StateandexplaintheACID properties. During itsexecution atransaction
passes through several states, until it finally commits or aborts. List all
possible sequences of states through which a transaction may pass.
Explain the situations when each state transition occurs. [9]

PT.O.



Q5) 8

b)

Q6) 8
b)

Q7) 8

b)

Q38) 8

b)

Explain how NOSQL databases are different than relational databases?

Explain the difference between SQL and NOSQL. [8]
Explainfollowing typesof datawith example. [9]
)  Structured

i)  Semi-structured
i) Unstructured
OR

Explain Map-Reduce with an examplein MongoDB. [8]

List thedifferent NOSQL datamodels. Explain document store NOSQL
datamodel with example. [9]

What is object relational database? What are its advantages and
disadvantages? [9]

Write short note on [9]
1) Geometric data
i)  Geographic data

OR

Compare JSON and XML with example. Explain with proper example

when to use XML database. [9]

Difference between relational databases and object relational databases

with example. What is the need of object oriented database? [9]
X %k sk
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Total No. of Questions : 8]

PC1948

Time : 2% Hours]

SEAT No. :
[Total No. of Pages : 3

[6353]-278
T.E. (Computer Science & Design)
DESIGN AND ANALYSIS OFALGORITHM
(2021 Pattern) (Semester-I) (318244)

[Max. Marks :70

Instructions to the candidates:

D
2)
3)
4

01) a)

b)

Solve Q1 or Q2, O3 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.

What is job scheduling algorithm? How job scheduling algorithm can be
solved using Greedy algorithmic approach? Explain your answer with
respect to Principle, control abstraction, time analysis of control
abstraction, of greedy approach for the following instance of knapsack
problem. [8]

Each job is associated with a deadline and profit.

Job L R R I |

1 2 3 4

Deadline | 2 1 2 1

Profit 100 |10 (15| 27

Consider the following instance of the knapsack problem. Find the optimal
solution by using dynamic programming approach. Capacity of the

knapsack = 3. [10]
Item Weight | Profit
1 5 15
2 4 20
3 3 21
OR

PTO.



02) a)

b)

03) a)

b)

04) a)

b)

05) a)

b)

What is an OBST? Write advantages and disadvantages of imbalanced
binary search tree? [8]

Explain Greedy strategy: Principle, control abstraction, time analysis of
control abstraction with suitable example. [10]

Explain with suitable example Backtracking: Principle, control abstraction,
time analysis of control abstraction. [8]

Compare between greedy method and dynamic programming with respect
to. [10]

1)  Feasibility
1)  Optimality
i) Recursion
iv) Memorization
v)  Time complexity
OR

What 1s Branch and Bound method? Write control abstraction for
Leastcost search? [8]

Consider the sum-of-subset problem, n=4, Sum =13, and w =3, w,= 4,
w, =5 and w, = 6. Find a solution to the problem using backtracking.
Show the state-space tree leading to the solution. [10]

Write short notes on the following. [9]
1)  Aggregate Analysis

1)  Accounting Method

i) Potential Function method

iv) Tractable and Non-tractable Problems

Write notes on the following. [8]
1)  Approximation algorithm

i) Randomized algorithm

OR
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06) a)

b)

Q7) a)

b)

08) a)

b)

What is amortized analysis? Explain aggregate and potential function
methods used for amortized analysis with respect to stack operations.[8]

What is potential function method, of amortized analysis? To illustrate
potential method, find amortized cost of PUSH. POP and MULTIPOP
stack operations. 9]

1)  Explain an algorithm for Distributed Minimum Spanning Tree.
1)  Write and explain Rabin-Karp algorithm for string matching

[8]
Write and explain pseudo code for multi-threaded merge sort algorithm.

How parallel merging gives a significant parallelism advantage over merge
Sort? [9]
OR

Write short notes on the following: 9]
1)  Multithreaded matrix multiplication.

i) Multithreaded merge sort.

i) Distributed breadth first search.

iv) The Rabin-Karp algorithm.

With respect to Multithreaded Algorithms explain Analyzing multi threaded
algorithms, Parallel loops, Race conditions. [8]

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

PC-1949 [Total No. of Pages : 2

[6353]-279
T.E. (Computer Science and Design Engineering)
INTERNET OF THINGS
(2021 Pattern) (Semester - 1) (318245(A)) (Elective - I)
Time: 2%2Hours] [Max. Marks: 70
Instructions to the candidates :
1) SolveQ.lor Q.2 Q3o0r Q.4 Q50r Q6 Q.70r Q8.
2) Neat diagrams must be drawn wherever necessary.

3) Figureto theright indicate full marks.
4) Assume suitable data, if necessary.

Q1) & Illustrate steps of 10T design methodology for weather forecasting
systems. [6]
b) Explaintheuse of RFID with the help of suitable 10T Application. [6]

c) Classify different connectivity technologies required for 10T system

development and explain any one of themin brief. [6]
OR

Q2) @ Compare REST-based communication and Web Socket Communication
API. [6]

b) Classify thefour pillarsof IOT. [6]

c) Explainindetail working of push-pull Communication mode with diagram

for suitable application. [6]

Q3) @ Explainthe need of standardization of 10T Protocols. [6]

b) Show the merits and demerits between RFID and SCADA protocol. [6]

c) Show the use of LoRa protocol in the development of any suitable 10T
application. [9]

OR

P.T.O.



Q4) &)
b)

Q5) 8

b)
c)

Q6) a)
b)

c)

Q7) a

b)
c)

Q3) a)
b)

[lustrate different issues with standardization of loT Protocols. [6]
Examinethat why ZigBeeis popular than Wi-Fi and Bluetooth in [0T.[ 6]
What isBACnet? Explain the different layersfunction. [6]

Use the knowledge of Cloud computing to demonstrate need of [6]

)  Auto Scaling

i)  Xively Cloud for loT

What isKNX?Explain KNX-TP features and itstelegram. [6]
Explain python web application framework- Django. [9]

OR

Explain WAMP and its key concepts with diagram. [6]
Briefly explain Amazon Web Services. [6]
Write the Auto Bahn installation and setup steps. [9]

Show the use of classic pillars of information assurance while securing

the loT application. [6]

List the possible challengesin designing secure loT applications.  [6]

List and explain vulnerabilitiesof 10T. [9]
OR

Examine how threat model isuseful in securing |0T applications.  [6]
Use security conceptstoidentify different threatsin Smart Parking System.

[6]
Explain Security model for 10T. [9]

L A 4
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[6353]-283 [Total No. of Pages : 2

T.E. (Computer Science and Design)
ARTIFICIALINTELLIGENCE
(2019 Pattern) (Semester-II) (318251)

Time : 2V2 Hours] [Max. Marks : 70
Instructions to the candidates:

1) Answer Q.1 or Q.2, Q.3 or 0.4,0.5 or Q.6 Q.7, or Q.8.

2) Neat diagrams must be drawn wherever necessary.

3) Assume suitable data, if necessary.

Q1) a) Explain How use of alpha and beta cut - offs will improve performance

of minimax algorithm? [8]
b) Explain CSP with an example graph coloring problem. [9]
OR
02) a) Explain Monte Carlo Tree Search with all steps and Demonstrate with
one Example. [8]
b) How Al technique is used to solve tic - tac - toe problem. [9]
03) a) Explain syntax and semantics of First Order Logic in detail. [9]

b) Explain Wumpus world environment giving its PEAS description.  [9]
OR
Q4) a) Detail the algorithm for deciding entailment in propositional logic.  [9]

b) Explain how to express properties of entire collections of objects, instead
of enumerating the objects by name using Quantifiers. [9]

05) a) Use forward - chaining algorithm to solve below problem :

The law says that it is a crime for an American to sell weapons to hostile
nations. The country Nono, an enemy of America, has some missiles,
and all of its missiles were sold to it by Colonel West, who is American.
Prove that West is a criminal. [8]

b) Explain different inference rules in FOL with suitable example. [9]

OR
PT.O.



Q6) a)
b)

Q7) a)
b)

08) a)

b)

Explain Unification algorithm using suitable example. [8]

What is Ontological Engineering, explain in detail with its categories object

and Model. [9]
OR

Discuss Al and its ethical concerns. Explain limitations of Al [9]

Explain AI components and Al architecture. [9]
OR

Explain. [9]

1)  Importance of planning
i)  Algorithm for classical planning

Analyse various planning approaches in detail. [9]

[6353]-283 2



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

PC1951 [Total No. of Pages: 2
[6353]-284

T.E. (Computer Science & Design)
WEB TECHNOLOGY ANDAPPLICATION DESIGN
(2021 Pattern) (Semester - 11) (318252)

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

1) Answer Qlor Q.2 Q.30r 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 Servlet
Message” . [9]

b) What isDifference between server side & client side scripting language?

[5]

c) Write HTML form to read user name & password. This data is 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 steps for connectivity between servlet and database. [9]
b) What arethe strengthsof XML technology?Also enlist the limitations of
XML. [5]

C) Write aAJAX 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) @ Writeaadvantagesof JSPover serviet. Also explain thelifecycle of JSP.
[5]

b) Explainthescripting e ementsin JSP. [9]
c) WhatisMVC?Draw and Explain MV C architecture for devel oping web
applications. [7]

OR

PT.O.



Q4) g
b)

Q5) 8
b)

Q6) 8
b)

Q7) 8
b)

Q8) &)

b)

Write a short note on SOAP. [9]

Draw and Explain neat diagram which depicts MVC to Struts
architectures. [5]

Write aclient server JSP Program to find the simple interest and display
theresultintheclient. [7]

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 ssmple PHP

code. [5]
OR

| dentify and Explain step involved 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 operationin RUBY. [6]
Write aprogram in Railsfor displaying the current date & time. [6]
WriteaRUBY 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]
DOOD®
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[6353] - 285

SEAT No.:

[Total No. of Pages: 2

T.E. (Computer Science and Desing)

UlI/UX Design

(2021 Pattern) (Semegter - 11) (318253)

Time: 2%2Hours]
| nstructions to the candidates:

Ql) g
b)

Q2) &
b)

Q3) 8

b)

1) SolveQlor Q2, Q3or Q4, Q5or Q6, Q7 or Q8.
2) Figuresto theright indicate full marks
3) Assume suitaable data if necessary.

Explain pillarsof design.

What are golden rules of usability interface.

How do human factors affect the design process?
OR

What is acceptance testing. Explain with example.

Explain the role of assessment in design process.

Explain how to do interface design evaluation.

[Max. Marks: 70

[8]
[S]
[S]

[8]
[S]
[S]

What are the characteristics of direct manipulation? Give example. What

arethe problemswith direct manipul ation.
Describe naming and abbreviations.
Describe form fill-in and dialog boxes.

OR

[6]
[6]
[S]

P.T.O.



Q4) &)
b)

Q35) 8
b)

Q6) a)

b)

Q7) &

b)

Q8) g
b)

Explain command-organization functionality. [6]

What isthe use of interaction devices? Explain any fiveinteraction devices.

[6]
Discuss functions of menus, content of menus. [9]

Explain screen based controls [6]

What isawindowing system?What are elements of windowing systems?

[6]
Draw Ul of Hotel management system by using selection control.  [6]

OR

What isimplementation support? What are the challengesin design and
implementation. [6]

Draw Ul of College management system by using Read-only controls.[6]

Draw Ul of Library management system by using operable control. [6]

Explain A/B Testing with example [6]
Explain Heuristic Evaluation and Cognitive walkthroughs [6]
Explain web page design, window design with example. [9]
OR
Explain Quality of servicewiththe help of example. [6]
Write short note on balancing function and fashion. [6]
Elaborate variability in responsetimewith real time example. [9]
TRTHEYT
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PC-1953 [Total No. of Pages:2

[6353]-286

T.E. (Computer Science and Design Engineering)

Elective - Il : MULTIMEDIA TECHNIQUES
(2021 Pattern) (Semegter - 11) (318254 - A)

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

1)
2)
3)
Ql) g

b)

Q2) 8
b)

Q3) &)

b)

Q4) 8
b)

Q3) 8

b)

Solve Q1 or Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8.
Mobile phones and programmable calculators are stricly prohibited
Assume Suitable data whenever required.

Explain how aCRT display worksand itsrolein anal og video technology?
[9]
Explainthe advantagesof HDTV intermsof image clarity and detail 9]

OR
What isUHDTYV, and how does it differ from HDTV? [9]
Explaintheroleof HDMI indigital video transmission? [9]

Explain the differences between graphics, images, and videos in

multimediacontent? [9]
Why is compression necessary for multimedia data? [9]
OR

Explain Differentia Binary Coding (DBC) and Arithmetic Coding(AC) 9]

Explain the main components and processes involved in JPEG
compression? [9]

Discussthe key requirementsfor implementing Augmented Reality (AR)
applications? [9]

Describe the variousinput devices used in virtual and augmented reality
systems, such as controllers, motion trackers, and motion capture
technologies? [8]

PT.O.



Q6) a)

b)

Q7) 8

b)

Q38) 8

b)

OR

Explain the concept of VRML (Virtual Reality Modelling Language) and
itsrolein modelling object and virtual environments? [9]

Outline some best practices for designing and developing VR, AR, and
MR applications? (8]

Describe the Multi-Agent Based architecture for Multimedia 10T

(M-loT)? [9]
Describe the components and functionalities of an M-1oT system used
for road management? [8]
OR
Discuss the types of sensors and devices used in health monitoring 0T
system? [9]
Discuss the Big Data Layered architecture used in Multimedia loT
applications? [8]
lololo0
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PC-1954 [Total No. of Pages :2

[6353]-287
T.E. (Computer Science and Design)
Augmented and Virtual Reality

(2021 Pattern) (Semeder - 11) (318254 B) (Elective - I1)

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

1)
2)
3)
4)

Q1) a)

b)
c)

Q2) a)
b)

c)

03) a)
b)

C)

04) a)

b)
C)

Solve Q1 or Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8.
Neat diagrams must be drawn wherever necessary.
Figures to the right side indicate full marks.
Assume Suitable data if necessary.

What is difference between Aural & Haptic Representation in virtual

reality. [6]
Explain the concept of Visual representation in Virtual Reality.  [6]
Explain in brief Visual Rendering Methods. [6]
OR
Explain in brief Haptic Rendering Methods. [6]
List & Explain Computer Graphics System Requirement. [6]
How Visual Rendering system is different from Aural rendering system.
[6]
List & Explain the rules of Virtual World. [6]
What do you mean by Collaborative Interaction explain in details? [6]
What are the side effects of using VR? [6]
OR

Which are the properties of Manipulation & Explain in brief

Manipulation Operetions? [6]
How we can interact with Virtual World explain with example.  [6]
Explain Interative design of any VR game. [6]

PT.O.



05) a)

b)

06) a)

b)

Q7) a)

b)

08) a)
b)

Discuss in detail the use of Augmented Reality in entertainment field.

[S]

Differentiate between virtual reality and augmented reality. [6]

Discuss in detail the use of Augmented Reality in military. [6]
OR

Explain the different applications of mixed reality. [S]

Write a short note on: [6]

1)  Augmented Reality Hardware.
i1) Ingredients of an AR experience.

What are input and output in Mixed Reality?

What is the use of google maps AR navigation explain in details. [6]

Explain in brief Software Components in Augmented reality. [6]

Explain marker based tracking in details. [5]
OR

Write a short note on "Software Tools for Content Creation" [6]

What is the difference between Marker based and marker less tracking?

[6]
Write note on Location based Augmented Reality? [S]

e
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Total No. of Questions : 8] SEAT No. :
PC-1955

[Total No. of Pages : 2

[6353]-288
T.E. (Computer Science and Design)
CLOUD COMPUTING
(2021 Pattern) (Semester - 1) (318254C) (Elective - 1)

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

1) SolveQ.lor Q.2 Q30r Q.4 Q50r Q6 Q.70r Q.8.

2) Figuresto theright indicate full marks.

3) Assume suitable data if necessary.

Q1) @ Whatisvirtuaization?ExplainVirtualizationinthe Grid and Virtualization
inthe Cloud. [9]

b) Explain- [8]
)  CPU Virtualization
i)  Network and Storage Virtualization

OR
Q2) @ Whatistheneed of Virtualization? Differentiate between Full Virtualization
and ParaVirtualization. [9]
b) Explain- [8]

1) Virtua Clustering
i) Virtua Infrastructure

Q3) @ Explainindetail-Open Stack Architecture and its Components. [9]
b) Explain- [8]
1)  Amazon Storage System
i)  Amazon Database Services (Dynamo DB)

PT.O.



Q4) a)

b)

QS5) 8

b)

Q6) a)
b)

Q7) &)
b)

Q8) a)

b)

OR

Explain- [8]
1)  Microsoft Azure core concepts and

i)  SQL Azure

Explain- [9]

1)  Amazon SimpleDB
i)  Elastic Cloud Computing (EC2)

What is Risk Management in Cloud Computing? What are the different

types of risksin cloud computing? [9]

How to provide security to data in the cloud? What is Content-Level

Security? [9]
OR

What are the Security Authentication Challengesin the Cloud? [9]

Explain in detail - Secure Cloud Software Testing. What are the secure
cloud software requirements? [9]

What are future trendsin cloud computing? Explain with examples. [9]
Explainin detail - [9]
i)  Comet Cloud
i)  MobileCloud

OR
What is [9]
) IPTV
i)  Energy Aware Cloud Computing?
Explainin detall - Containers, Dockers and Kubernetes. [9]
VVVV
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PC-1956 [Total No. of Pages : 2

[6353]-289
T.E. (Computer Science and Design Engg.)
BUSINESS INTELLIGENCE AND DATA ANALYTICS
(2021 Pattern) (Semester - 1) (318254D) (Elective - 1)

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

1) SolveQ.lor Q.2 Q3o0r Q4 Q50r Q6 Q.70r Q8.

2) Neat diagrams must be drawn whenever necessary.

Q1) & ExplainList and Crosstabs reportsin detail. [6]
b) Explainthefiltering of reportsin detail. [6]
c) Explainindetail drill upanddrill down operations. [9]

OR
Q2) @ Write short note on output forms : PDEXML,CSV [6]
b) Write short note on Conditional formatting of reports. [6]
c) How to build dimensional data models [9]
Q3) @ Explaindatareductionindetail with example. [7]
b) Differencebetween Univariate, Bivariate, Multivariate analysis. [9]
c) Write ashort note on data discretization. [9]

OR
Q4) @ Explain Dataexplorationindetail with example. [7]
b) Explain Datatransformation in detail with example. [9]
c) Write short note on Data Validation. [9]
Q5) @ Explain Association ruleand itstypes. [9]
b) Write ashort note on Classification. [9]
c) Write the steps of Apriori Algorithm to find frequent item set in details
withexample. [8]

OR

P.T.O.



Q6) a)
b)

Q7) 8
b)

Q8) a
b)

Explain Bayestheoremin detail.
Difference between Classification and Clustering.

Explain Logistic regressionin detail with example.

Explain Role of Bl in Finance and marketing.

Explain Bl application in Logistics and Production.

Explain applicationsof Bl intelecommunication and banking.

OR
Explain Bl applicationin CRM.
Explain Rolesof Analytical toolsin Bl.
Explainrole of Bl in ERP.

A A 4
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Total No. of Questions : 8] SEAT No. :

PC-5122 [Total No. of Pages : 2

[6353]-290

T.E. (Honoursin Artificial Intelligence and Machine L earning)

COMPUTATIONAL STATISTICS
(2019 Pattern) (Semester - 1) (310301)

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

1)

Q2) g

b)

Q3) 8

b)

Q4) 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.
Make suitable assumptions whenever necessary.

What are the different types of data? Explain Categorical and Numerical

datawith examples. [9]

What is data visualization? Explain Line,Scatter, and Box plots with

examples. [9]
OR

Consider the following dataset: 10,12,15,18,20. Calculate the

Mean,Median, and Mode. [9]

Write a short note on: [9]

) Mean,Median, and Mode
i)  Standard Deviation

What isthe Hypothesis Concept? Explain the null hypothesisand dternative

hypothesiswith an example. [9]
Describethe distribution of asample mean. What are the key assumptions
for thisdistribution? [8]
OR
What are Cross-Validation Techniques? Explain K-fold, LOOCV, and
Stratified K-fold. [9]
What isnormalization? Explain Feature Sealing and Min-Max scaing with
examples. [8]

PT.O.



Q5) a)

b)

Q6) a)

b)

Q7) &)

b)

Q8) a)

b)

What is the Bias-Variance Tradeoff in machine learning? Explain its
significancein model performance. [9]

Defineand explain thefollowing dimensionality reduction techniques.[9]
)  Principal Component Analysis (PCA)

i)  Linear Discriminant Analysis(LDA)

i)  Features Selection

Iv) Factor Analysis

OR
Define and explain the following regularization techniques used in
regression : [9]

)  Ridge Regression

i) Lasso Regression

i) ElasticNet

IV)  Regularization Parameter (Lambda)

What is Feature Selection? Explain Chi 2 square method for feature
selection. [9]

What isLinear Regression? Explain the concept of Correlation Coefficient

and Rank Correlation. [9]

What is Logistic Regression? Describe its use in binary classification

problems and explain how thelogistic function (sigmoid) isapplied. [8]
OR

What isthe Monte Carlo Method? Explainitsusein statistical Simulations

and provide an example of itsapplicationin areal-world problem. [9]

Define Bayes Theorem and describe its significance in updating the
probability of an event based on new evidence. Provideareal-lifeexample
where Bayes Theorem is used. [8]

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

PC-1957 [Total No. of Pages :2

[6353]-291
T.E. (Cyber Security Honors Course)
INFORMATION AND CYBER SECURITY
(2019 Pattern) (310401) (Semester - 1)

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

1)
2)
3)
4)
5)

Ql) 8

b)

Q2) g

b)

Q3) &)

b)

Q4) 8

b)

Answer Q.1 or Q.2, Q3or Q.4, Q.50r Q.6, Q.7 or Q.8.
Neat diagram must be drawn whenever necessary.
Figures to the right indicate full marks.

Assume suitable data if necessary.

Use of Scientific Calculator is permitted.

Explain in detail Diffie-Hellman. Discuss the vulnerability of the
Diffie-Heilman key exchange algorithm. [8]
Explain the key steps involved in solving a system of modular
congruences using the Chinese Remainder Theorem. How does the
choice of pairwise coprime moduli contributeto its effectiveness? [9]

OR
Describetherole of the public key and private key in the RSA algorithm.
How do they work together to enable secure communication? [8]

Explore the advantages of Elliptic Curve Cryptography over traditional
public-key cryptosystems, such as RSA. How does ECC provide
equivalent security with shorter key lengths? [9]

What is cybercrime and what are different types of cybercrimes explain

indetail with examples? [9]
Explain Socia engineering with example? Explain socid effectsof Cyber
Stalking? [9]
OR
Outline the procedural stepsinvolved in identifying and assessing risks
as part of theinformation security risk management process? [9]
Categorize the various types of laws, and provide a clear distinction
between the concepts of law and ethics? [9]

PT.O.



Q5) @ Illustrate the components of SSL with aclear diagram, and elucidate the
distinctions between an SSL connection and an SSL session? [8]

b) What functionalities does |PSec offer, and what are the contrasting
characteristics between Transport mode and Tunnel mode within
| PSec? [9]

OR
Q6) @ Whatistheroleof X.509 in cryptography? How does X.509 contribute
tothefield of cryptography and what role doesit play in ensuring secure

communication? [8]
b) Whatisemail security and why it isnecessary? Explain any onealgorithm
used for email security [9]

Q7) @ Explainphishing attack, including anillustrative example and outlinethe
varioustypes of phishing strategies? [9]
b) Define computer worms and viruses, explain the mechanisms through
which computer viruses spread, and outline effective strategies for
safeguarding against these cybersecurity threats? [9]

OR

Q8) @ Provideabrief overview of Intrusion Detection Systems(IDS), covering
their types, along with a discussion on the limitations and challenges

associated with these systems? [9]
b) What is Maware? Enlist different types of malware. What precaution
needs to protect from malware. [9]

o) oo e
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Total No. of Questions: 8] SEAT No.:

PC-1958 [Total No. of Pages: 2
[6353] - 292
T.E. (Computer Engg.) (Honors)
DATA SCIENCE AND VISUALIZATION
(2019 Pattern) (Semegter - 1) (310501)
Time: 2%2Hours] [Max. Marks: 70

| nstructions to the candidates:

Ql) g

b)

Q2) 8
b)

1) Answer Qlor Q2, Q3or Q4, Q5 or Q6, Q7 or Q8.
2) Neat diagram. must be drawn wherever necessary
3) Figuresto theright-indicate full marks

4) Assume suitable data, if necessary

State and explain how Naive bays Theorem isused to solve classification

problems. [6]
What is the difference between regression and classification? Explain
with example. [6]
Write anote on (Any 3) [6]

), Partitioning Clustering
i)  Dengty-Based Clustering
i) Distribution Model-Based Clustering
Iv)  Hierarchical Clustering
OR
What isclustering? explain K-means clustering algorithm. [6]

Explain how simple linear regression is used for house prize prediction.
(Assumethe suitable dataset). [6]

Briefly explain evaluation of association rules. [6]
P.T.O.



Q3) 8

b)

Q4) 8

b)

Q35) 8
b)

Q6) 8
b)

Q7) 8
b)

Q8) g
b)

Write anote on thefollowing [9]
1) Gini Index

i)  Informationgain

i) Entropy

What isaneuron? Explain the architecture of artificial neurons. [8]

OR

What isadecision tree? What are the advantages and disadvantages of a
decisiontree? [9]

What isafeedforward neural network? Explain with suitable example.[8]
What arethe challengesrelated to data visualization? [6]
Explain dashboard design principles [6]

What are the advance data visualization techniques? Explainany 2. [6]

OR
Write anote on ‘ Display media for dashboard'. [9]
Explain where and how bar-graphs, Scatterplots and histograms can be
used to visualize the data. [9]
Explain entity -relationship (ER) Datamodelling. [6]
list the disadvantages of multi-dimensional datamodel? [6]
Discussthe challenges of clustering High-dimensional data. [9]

OR

What are the key stepsin data modelling process? Enlist and explain.[6]
Explain multidimensional datamodel with one example. [6]

What do you mean by Principal Component Analysis? Explain with
example. [9]

THIRY

[6353]-292 2



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

PC-1959 [Total No. of Pages :2

[6353]-293
T.E. (Honors)
COMPUTER ENGINEERING
Embedded System and Internet of Things
(2019 Pattern) (310601) (Semester - 1)

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

1)
2)
3)
4)
5)

Ql) &
b)

c)

Q2) 8

b)

Q3) 8
b)

Q4) 8
b)

Answer Q.1 or Q.2, Q3or Q.4, Q.50r Q.6, Q.7 or Q.8.

Neat diagram must be drawn whenever necessary.

Figures to the right indicate full marks.

Assume suitable data if necessary.

Use of non-programmable Scientific Calculator is allowed.

Draw and describe the components of Arduino. [6]
What are the analog and digital types of sensors? Discuss and provide
suitable exampl es. [6]
What is the need of interfacing of sensors with development boards?
How isit done? [9]
OR
What are the active and passive types of sensors? Discuss and provide
suitable exampl es. [6]
Draw and describe the components of Raspberry Pi development
board. [6]
Explain the working of sensors and different types of sensors. [5]

What is the need of Integrated Development Platform for application
development? Explain with suitable example. [6]
Describe any one open-source IDE for ES application devel opment.[6]
What are the testing and deployment requirements of embedded systems
applications? [9]
OR
What are the limitations of IDEs for ES applications? Discuss
disadvantages of open source IDEs for ES applications. [5]
Explain Design, Components and Coding requirements of embedded
systems application? [6]
Explain SDL C-Requirements of embedded systems application.  [6]

PT.O.



Q3) 8
b)

Q6) &)
b)

Q7) 8

b)
c)

Q8) &)
b)

With the help of neat diagram, explain technical building blocksof 10T.[6]

Writeabrief note on communication modelsof 10T and Communication
APIs. [6]

ExplainloT functional blocksin detail. [6]

OR
Definelnternet of Things (1oT). Enlist and explain itscharacteristics. [6]
Draw and distinguish between physical design and logical design of
loT. [6]
Enlist and explain issues and challenges of |oT. [6]

Explain the usability of MQTT protocol for 0T applications. Comment

on the QoS supported in MQTT. [6]
Write a short note on AMQP protocol for 10T. [6]
Write a short note on “Zigbee” protocol. [6]
OR
What is CoAP? How it is suitable for 0T applications? Discuss in
detail. [6]
Define Radio-Frequency Identification. Explain the role of
Radio-Frequency Identification in Internet of Things. [6]

List and explain any 3 communication technologies used in |0T. [6]

Fskeskest
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Total No. of Questions: 6] SEAT No.:
PC-1960

[Total No. of Pages: 2

[6353] - 294
T.E. (Computer Engg.) (Honors)
VIRTUAL REALITY
(2019 Pattern) (Semester - 1) (310701)

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

1) SolveQlor Q2, Q3or Q4, Q5or Q6, Q7 or Q8.
2) Neat diagrams must be drawn wherever necessary

Q1) @ Explanindetail different geometric models? [9]
b) What is Orthographic projection and Perspective projection [8]

OR
Q2) @ What are axisangle representations of rotation? [9]
b) Explaindifferent type of eye movements. [8]
Q3) @ ExplainRasterizationindetail? [6]
b) Explainthe structure of Human Eye? [6]
c) How toimprovelatency? [6]

OR

Q4) @ What is Visua Perception, Explain perception of Depth, Motion and

Color? [6]
b) Explainthe different waysto correct optical distortions? [6]
c) How toimproveframeratesinVisua Perception? [6]

P.T.O.



Q3) 8

b)

Q6) a)

b)

Q7) 8

b)

Q8) &)

b)

Explain motionin Real and virtual world. [9]

Definevelocitiesand acceleration? [4]

ExplainVestibular Systemin detail ? [8]
OR

Explain Tracking position and orientation? [7]

Explain thedifference between tracking 2D and 3D orientation?  [10]

Explain Locomotion and Manipulation for interaction mechanism of VR.

[6]

ExplaintheAuditory perceptionin detail ? [6]

What isAuditory rendering? [6]
OR

Explain the physiology of human hearing. [6]

Explain theinteraction with Motor programs and remapping of audio?12]

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

PC-1961 [Total No. of Pages : 2

[6353]-295
T.E. (Mechanical Engineering) (HONORS)

302041 MJ: FOUNDATIONS OF SYSTEMS AND SYSTEM

ENGINEERING
(2019 Pattern) (Semester - 1)

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

1)
2)
3)
4)

Ql) g

b)

Q2) g

b)

Q3) g

b)

Solve Q.1 or Q.2, Q.3 0or Q.4, Q.50r Q.6, Q.70r Q.8.
Assume suitable data, if necessary.

Neat diagrams must be drawn wherever necessary.
Figures to the right indicates full marks.

Provide a comprehensive overview of systems science, including its
philosophical underpinnings and major theories. Discuss how systems
science contributes to understanding complex systems. [9]

Define open systems and discuss their characteristics. Explain the

importance of open systems in the context of systems science and

engineering. [9]
OR

Describethe system life cycle process, including its phases and activities.
Discuss how systems engineering concepts such as System of Interest,
Enabling System, and System Interfaces are integrated into the system
lifecycle. [9]
Define systems science and provide examplesdemonstrating itsinteraction
with the general systems approach, system thinking, and engineered
systems. [9]

Explain the concept of systems architecture and discuss the importance
of architecture frameworks. Provide examples of commonly used

architecture frameworks and their application in system design. [9]
Provide a concise explanation of the trade-offs involved in system
architecture. [8]

PT.O.



Q4) &)

b)

Q5) 8

b)

Q6) a)
b)

Q7) 8

b)

Q8) g

b)

OR
Explain the process of architecture development, including traceability
and validation. Discusswhy architecture validation is necessary and how
it ensures the quality and effectiveness of system designs. [8]

Describetwo different architectural typesfromthelist providedin part.[9]

Trace the evolution of Model-Based Systems Engineering (MBSE) and
discuss its underlying principles. Explain how MBSE differs from

traditional systemsengineering approaches. [9]
Briefly discussModelling, Simulation, and Trade-off analysis. [9]
OR

Detail the development of M odel-Based Systems Engineering (MBSE).[9]

Provide guidelines for interpreting ssimple SysML models. Discuss how
SysML models capture system requirements, functions, and behaviors.[9]

Explaintheroleof smulation modding throughout the Systems Engineering
(SE) lifecycle. Discusshow simulation modeling aidsin design, analysis,

and validation of complex systems. [8]
Provide concise comments on quantitative modeling. [9]
OR

Introduce discrete event ssimulation and system dynamics as modeling
paradigmsin systems engineering. Explain the prnciplesand applications
of each paradigm, highlighting their strengths and limitations. [8]

Explain the role of modeling in decision-making processes. [9]

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

PC-1962 [Total No. of Pages: 2
[6353] - 296
T.E. (Mechanical) (Honors)
ENERGY MANAGEMENT
(2019 Pattern) (Semester - 1) (302021M J)
Time: 2%2Hours] [Max. Marks: 70

| nstructions to the candidates:

Ql) g

b)

Q2) &
b)

Q3) &)

b)

1) SolveQlor Q2, Q3or Q4, Q5or Q6, Q7 or Q8.

2) Neat diagram. must be drawn wherever necessary
3) Figuresto theright-indicate full marks

4) Assume suitable data, if necessary

Discussdifferent schemesof BEE under Energy Conservation Act-2001.

[10]

Explain the concept of Net Zero Energy Building(NZEB) [8]
OR

Explainthe mainfeatures of Electricity act-2003 [10]

How do an Industry, Nation and Globe would benefit from energy
efficiency programs? [8]

Define the energy audit. Explain Preliminary energy audit and its
importance. [10]

Define energy management and explain its objectives [7]

OR

P.T.O.



Q4) &)

b)

Q3) 8

b)

Q6) a)

b)

Q7) 8

b)

Q8) a

b)

List thedifferent instrumentsused for energy audit and explain following
Instruments [10]

1) Fluegasanayzer

i) Ultrasonicflow meter.

Discuss energy audit report format. [7]
What isthe NPV of aproject (Life 2 years) which require an investment
of Rs.80000 and yield Rs. 60000 in the first year and Rs.60000 in the

next year, if theinterest rate 10%. Comment on thisinvestment whether it
is worth or not. [10]

Explain ROI and its advantages and disadvantages. [8]
OR

Annual savingsafter replacement of boiler for threeyearsisRs. 6,00,000,

Rs. 6,50,000, Rs. 6,50,000. Total project cost isRs 14.5 lakh. Considering

cost of capital as 10%, what isthe net present value of the proposal 7 10]

Explain Simple payback period with its advantages and disadvantages
[8]

Explain Global warming and itsimpact on enviromnent. [10]

Explain Clean Development Mechanism (CDM) [7]
OR

DiscussInternational agreementsabout Environment and climate change

[10]

Discuss on energy and environment. [7]

THIRY
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PC1963

[6353]-297 [Total No. of Pages : 2

T.E. (Mechanical/Automobile)
HONORS IN ELECTRIC VEHICLES
e-Vehicle Technology
(2019 Pattern) (Semester-I) (302031 M.J)

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

1) Solve Q.1 or Q.2, Q.3 or 0.4,0.5 or Q.6 Q.7, or Q.8.

2) Figures to the right indicate full marks.

3) Draw the neat sketches wherever necessary.

Q1) a) Write a short note on li-ion battery with its working principle? [4]
b)  What are the different chemistries of li-ion batteries? Make its comparative
analysis on basis of power, energy and lifespan? [8]
c) Explain the advantages and disadvantages of li-ion batteries? [8]
OR

02) a) Explain the following parameters of li-ion batteries in short (any two).[4]

1) C-rate

1n) E-rate

i) Storage capacity

b) Whatis battery cell balancing? Explain the Issues and remedies for battery
balancing. [8]

c) What are the effects of overcharging and termination voltage accuracy
on pack capacity of li-ion battery? Explain with suitable graph. [8]

03) a) Explain nickel-bromide batteries with advantages, disadvantages and

applications. [8]
b) Explainlead acid batteries with advantages, disadvantages and applications
[8]
OR
04) a) Explain Nickel-Metal Hydride Batteries with advantages, disadvantages
and applications. [8]

b) Explain Li-ion supercapaciter with advantages, disadvantages and
applications. [8]

PT.O.



05) a)

b)

06) a)

b)

Q7) a)

b)

08) a)

b)

What do you mean by drive system in electric vehicles? Explain with its
significance for manufacturers and drivers. [8]

Write in short different types of motors used in electric vehicle?
Differentiate between AC motors and DC motors. [8]

OR

What are the factors to be considered while Selection and sizing of the
motor? [8]

Explain different types of drives used in electric vehicle with neat sketches.

[8]

Explain the significance of implementation of IOT in electric vehicle on
basis of wireless sensor network with neat sketch wherever required.[10]

List out the customer related issues for use of electric vehicles? Also
explain Need for [oT in EV? [8]

OR

Explain the Significance of IOT for modes of fast and efficient charging
in electric vehicles. [8]

Write a short note on intelligent transport system with its advantages?[10]
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PC1964 [Total No. of Pages: 2
[6353]-298

T.E. (Mechanical)
HONORSIN 3D PRINTING
Additive Manufacturing Technology
(2019 Pattern) (Semester - 1) (302011M J)

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 wherever necessary.

Q1) @ Explainthe mechanism of light-based photo-curing and itsapplicationin

additive manufacturing. [10]
b) Differentiate between Stereolithography (SLA) and Digital Light
Processing (DLP) technologies. [7]

OR

Q2) @ Describe the process and benefits of Direct Laser Writing (DLW)
compared to Continuous Liquid Interface Production (CLIP). [10]

b) Evaluate the applications of light-based photo-curing technologies in
prototyping, manufacturing, and healthcare. [7]

Q3) @ Evauatethebenefitsand limitations of laser-based melting technol ogies

compared to traditional manufacturing methods. [10]
b) Explainthe process and mechanism of |aser-based melting technologies
and their application in additive manufacturing. [8]

OR

Q4) @ Anaysethekey processparametersin selectivelaser melting (SLM) and
electron-beam melting (EBM) and evaluate their impact on part quality

and material properties. [10]

b) ExplainDirect Metal Laser Sintering with neat diagram? [8]
PT.O.



Q5) 8
b)

Q6) a)

b)

Q7) 8

b)

Q8) &)

b)

Explain the process and mechanism of inkjet-based deposition? [10]

Differentiate between energy deposition techniques such as Plasma
Deposition and Electron Beam-based. [7]

OR

Analysethekey process parametersin binder jetting and multi-jet fusion
(MJF) and evaluate their impact on part quality. [10]

Evaluate the benefitsand limitations of inkjet-based deposition and fusion
technol ogies compared to traditional manufacturing methods. [7]

Describe the process of bio-printing and its applications in tissue
engineering and organ regeneration. [10]

Analyse the benefits and challenges of implementing additive
manufacturing in the defence and electronicsindustries. [8]

OR

Explain how additive manufacturing istransforming prominent industries

such as aerospace, automotive, and healthcare. [10]
Differentiate between 4D and 5 D printing technologies. [8]
POO®
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[6353]-299 [Total No. of Pages : 2

T.E. (Honors in Robotics)
PRINCIPLES OF ROBOTICS -1
(2019 Pattern) (Semester-I) (304181 HR)

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

1) Attempt Q.1 or Q.2, Q.3 or Q.4,0.5 or Q.6 Q.7, or Q.8.

2) Assume suitable data if necessary.

3) Draw neat sketches wherever necessary.

Q1) a) Explain working, principle and advantages of vaccum grippers. [9]
b) State the Characteristics of grippers. [9]

OR
02) a) Explain working and principle of Magnetic gripper. [9]
b) Classify grippers based on various criterias. [9]
03) a) Classify sensors based on working principle. [8]

b) Explain working principle and construction of capacitive sensors. [9]
OR

Q4) a) Sketch and explain LVDT. [9]

b) Explain working principle & construction of optical proximity sensors.[8]

05) a) Enlist steps in forward kinematic Analysis. [9]
b) Explain with neat sketch D-H. parameter. [9]
OR

PT.O.



Q6) a)
b)

Q7) a)
b)

08) a)
b)

State properties of generalised composite matrix. [9]

A 2 DOF planer RR manipulator has L1 = 120 mm and L2 =75mm.
Determine joint angles using Geometric approach, so that face end is

located at (100, 70). [9]

Explain Functional safety applications in Robotics. [8]

Explain various levels of Image processings. [9]
OR

Explain various applications of Robotics in Industry. [8]

Write short note on following: (Any Two) [9]

1)  Pick & Place Robots
i) Home automation

) Hospital & patient cases
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PC1966

[6353]-300 [Total No. of Pages : 2

T.E. (Electronics and Telecommunication)
HONORS IN BLOCK CHAIN TECHNOLOGY
Introduction to Block Chain
(2019 Pattern) (Semester-I) (304181 HBCT)

Time : 2V2 Hours] [Max. Marks : 70
Instructions to the candidates:

1)
2)
3)
4)

01) a)
b)

C)

02) a)
b)

03) a)

b)

04) a)
b)

Attempt Q.1 or Q.2, Q.3 or Q.4, Q.5 or Q.6, 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 the consensus Mechanism in blockchain technology. [6]

Give the advantages and disadvantages in blockchain technology.  [6]

What is public blockchain? Explain in detail. [S]
OR
What is Permissioned blockchain? Explain. [6]

Give the benefits of blockchain technology & explain “How the tighter
security 1s provided in blockchain™. [6]

Explain Peer-to-Peer Networks (P2P) as a core component in blockchain.

[S]
What are the major components in Hyper ledger Fabric? List and explain.

[6]
What are layers in the Hyperledger based technology? Explain. [6]
Explain anyone prominent application of blockchain in detail. [S]

OR

How Hyper ledger Fabric works? Explain in detail. [6]
Explain distributed ledger in blockchain technology in detail. [6]
Explain the bitcoin technology and how it works? [S]

PT.O.



05) a)
b)

06) a)
b)

Q7) a)
b)

08) a)
b)

What is Geth? Explain in detail. [6]
Explain the working of Ripple in blockchain technology. [6]
What is blockchain API? How to integrate blockchain API’s in a website?

[6]

OR

What is Stellar? How does Stellar work? [6]
Explain R3 Corda in blockchain technology. [6]
What is the Sandbox in blockchain? Explain. [6]
How the blockchain is used in Renewable energy? Explain. [6]
Explain the importance of blockchain in Real Estate. [6]

What are the problems with the current Remittance channels? How the
blockchain Remittance solve the issues of current Remittance channels?[6]

OR
Explain the use of blockchain in election and voting system. [6]

List and explain the challenges of blockchain in supply chain management.

[6]
What is the “Loyalty Rewards programs”? List the benefits of “Loyalty
Rewards programs”. [6]
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Total No. of Questions: 8] SEAT No. :

PC1967 [Total No. of Pages: 2

[6353]-301
T.E. (Civil Engineering)
HONORSINMETRO CONSTRUCTION
Surveyingin Metro Construction
(2019 Pattern) (Semester - 1) (301301)

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) &)
b)

Q5) 8
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 electronic pocket calculator is allowed.
Assume suitable data, if necessary.

What istheimportance of good alignment in metrorailway lines.  [9]

Write a short note on construction of new lines of metro railways. [9]

OR
Write a short note on Final Location Survey. [9]
Explain the traffic survey for metro construction. [9]
What are the various forces acting on the track? Explain. [8]
Explain the requirements of agood track. [9]
OR
How the maintenance of permanent way isdone, explain. [8]
How the track performs as an elastic structure? Explain. [9]

Write ashort note on facilitiesrequired at aMetro Railway Stations. [9]
Explain the purpose of ametro railway station. [9]

OR
PT.O.



Q6) @ Writeashort note on metro railway stations and yards.

b) What arethedifferent classification of metro railway stations.

Q7) @ Writeashort note on the size and shape of tunnel.
b) Explaintunnel liningindetails.
OR
Q8) @ Writeashort note on lighting of Tunnels.

b)  Write a short note on shaft of tunnel.

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

PC1968

[6353]-302 [Total No. of Pages : 2

T.E. (Civil)
HONORS INARCHITECTURE AND TOWN PLANNING
Urban Housing and Infrastructure Planning
(2019 Pattern) (Semester-I) (301401)

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 Q.6, Q.7 or Q.8.

2) Figures to the right indicate full marks.

3) Neat figures must be drawn wherever necessary.

4) Assume suitable data if necessary.

5) Use of non programmable scientific calculator is allowed.

Q1) a) Write anote on following: [12]
1)  Housing and Urban Development Corporation Limited (HUDCO)

i)  National Housing Bank
b) What are the advantages of Housing Finance Institutions (HFIs)? Write

down the name of any four HFIs in India. [5]
OR
Q2) a) Write a note on “National Housing Policy”. [6]
b)  Write a note on “Rural Housing Finance”. [6]
c)  Write a note on “Co-operative Housing”. [S]

03) a) Enlist the different infrastructural facilities required in urban areas and
explain the significance of recreational facilities. [6]

b) Write a note on “Financial aspect of sewage and sewerage treatment
system”. [6]

c) Enlist the different distribution services in urban area and also write down

it’s impact on urban lifestyle if those services are not provided as per the

government rules. [S]

OR
Q4) a) Enlist the data required for provision and planning of urban infrastructure.
Also explain the significance of infrastructure facilities. [6]

b)  Write a note on requirement of area as per URDPFI guidelines for [6]
1)  educational facilities and
1) healthcare facilities.

c) Enlist different socio cultural facilities in urban areas and explain any one
in detail. [5]

PT.O.



05) a) Write down the classification of networks and services system in urban
area. Also write down the significance of each system. [6]
b) Explain in brief the different components of storm water drains. [6]
c) Enlist various types of collection systems of sewage and sewerage
treatment plant and explain any one in detail. [6]
OR
06) a) Write a note on “seven step approach for developing a Municipal Solid
Waste Management Plan”. [6]
b) Explain in brief the different components of water supply system. [6]
c) Explain in detail, the data required for design of storm water drain. [6]
Q7) Write a note on following: [18]
a) Norms for higher education facilities
b) Norms for healthcare facilities
c) Norms for fire fighting
OR
08) a) Enlist any four sewage treatment technologies and recommended design
period for sewage treatment system components. [6]
b)  Write a note on “National Water Policy 2012”. [6]
c) Enlist two categories of open space and its norms as per URDPFI

guidelines. [6]
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[6353]-303

T.E. (Printing)
HONORSINADVANCED PACKAGING TECHNOLOGY
I nter net of Things
(2019 Pattern) (Semester - 1) (308211)

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

1) SolveQ.lor Q.2 Q.30r Q4,Q50r Q.6 Q.7 or Q.8.

2) Figuresto theright indicate full marks.

3) Neat diagrams must be drawn wherever necessary.

4) Assume suitable data, if necessary.

Q1) @ Define sensors and Explain the working of any two types of sensors

used in loT application. [9]
b) ExplaintheLED interfacing using Arduino Board. [9]
OR
Q2) @ Define Actuator and Explain the working of any two types of actuator
used in loT application. [9]
b) Explainthe servo-motor interfacing using Arduino Board. [9]

Q3) @ Explain the Wi-Fi Communication system and explain the FHSS and

DSSS technique used in WiFi. [8]
b) Explainthe pinouts of ESP8266. [9]
OR
Q4) @ Explainwhat isweb-server and mention the stepsto be taken for posting
the sensor data to the web-server. [8]
b) Explainthefollowinginstructions: [9]
i)  pinMode(LED_BUILTIN, OUTPUT);
i)  noTone(0)

i) Serid.printin(” helloworld”)
Iv) digitaWrite(trigPin, LOW)
v)  Serid.println(distance)
vi) deay(50)
vii) serial begin (9600)
viii) intled3Pin=5
iX) digitalWrite(led3Pin, HIGH)
PT.O.



Q5) Describe the services and explain SaaS and PaaS in detail.
OR

Q6) Describetheissuesand challengesin loT.

Q7) Describein detail about the industrial 10T and its applications.

OR

Q8) Explainimplementation of 0T in Printing industry.

POOD
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PC4850 [6353]-304 [Total No. of Pages: 2

T.E. (Artificial Intelligenceand M achineL ear ning)
HONORSINARTIFICIAL INTELLIGENCE
(2019 Pattern) (Semester - 11) (310303)

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

1
2)
3

Ql) g
b)

Q2) &

b)

Q3) 8

b)

Q4) g

b)

Answer four questions Q1 or Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8.
Neat diagrams must be drawn wherever necessary.
Assume suitable data if necessary.

Explain Bayesianinference using asuitable example. [9]
Explain Unification algorithm with suitable example. [8]
OR

Represent the following sentencesinto formulasin predicate logic. [9]
)  Apples are food.

i)  Chicken are food.

i) John likes all kinds of food.

IvV) Sueeatseverything Bill eats.

v) Anything anyone eatsand isn't killed by isfood.

vi) Bill eatspeanutsandisstill aive.

Explainindetail Hidden Markov model with Example. [8]

Explain how Support vector Machines are used for classification with
suitable example. Also explain aredl life problem that can be solved using

SVM. [9]
What is decision tree? Explain how decision tree dgorithm can beused in
learning? [8]
OR
What isreinforcement learning? Explain how reinforcement learning can
be applied for autonomous driving. [9]
With the help of an architecture diagram explain multilayer feed forward
artificial neural network. [8]

PT.O.



Q) 8

b)

Q6) &)

b)

Q7) 8

b)

Q8) &)
b)

Solvethegiven gametree using min max agorithm [9]

—_— Max

Explain Games and Differentiate between Stochastic Games and Partia

gameswith Example. [9]
OR

Explain Alpha-Beta Pruning with an example. What isthe need of Alpha-

Beta Pruning? [9]

Write anote on: [9]

1)  Mini-Max search for thetic-tac-toe game

i) State-of-the-art Game Programs

Explain computer vision as an expert system application with example
of CV framework. [9]

Explainwith example- Text Processing in Natural Language Processing.[9]
OR
Explain backward chaining algorithm for first order knowledge base.[9]

What isNLP? Explain all five phases of NLP. [9]
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T.E. (Honorsin Cyber Security)
ENTERPRISEARCHITECTUREAND COMPONENTS

(2019 Pattern) (Semester - 11) (310403)
Time: 2%2Hoursg| [Max. Marks: 70
I nstructions to the candidates:
1) Answer Qlor Q.2 Q.30r Q4,Q.50r Q.6 Q.70r Q.8.
2) Figuresto theright indicates full marks.
3) Draw neat diagram wherever necessary.
4) Assume suitable data, if necessary.

Q1) @ Listtheprimary e ementsdepicted inacomponent relationship diagram.[6]
b) Explainthesgnificance of the component model in softwarearchitecture.[5]
c) ldentify thekey elementsfound inacomponent interaction diagram. [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) Explain the importance of understanding operational model design

techniquesin software devel opment. [6]
c) Listthreeservicequalitiesrelevant to operational models. [6]
OR

Q4) @ Define the term ‘operational pattern’ and discuss its relationship with
operational models. Provide examplestoillustrate 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) a)

b)

Define“metadata’ and “master data’ in the context of data management.
Explain theimportance of clear terminology in data-related projects. [6]

Identify and discuss service qualities crucial for effective metadata
management. Explain how these qualities contribute to the success of
metadata management initiatives. [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
Describe a business scenario where effective metadata management is
critical. Explain how proper metadata management practices can benefit
the scenario. [9]
Describe three service qualities crucial for master data management
systems. Explain how these qualities contribute to the reliability and
consistency of master data across the organization. [8]

Explainthekey principlesand objectivesof SABSA, COBIT, and TOGAF
frameworks. Discuss the relationships between these frameworks and
how they complement each other in enterprise architecture. [9]
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]
OR
Provide a real-life example of an organization that has successfully
implemented SABSA, COBIT, and TOGAF frameworksinitsenterprise
architecture. Discuss the benefits achieved and challenges encountered
during the implementation process. [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]

DR I
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[6353]-306
T.E. (Computer Engineering)
HONORSIN DATA SCIENCE
Satisticsand M achineL earning
(2019 Pattern) (Semester - 11) (310503)

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

1)
2)
3)
4)

Ql) &

b)

Q2) &)

b)
Q3) g
b)

Q4) &)
b)

Q5) 8
b)

Answer Q.1 or Q.2, Q.3 or Q.4, Q.50r Q.6, Q.70r Q.8.
Neat diagram must be drawn wherever necessary.
Figuresto the right indicate full marks.

Assume suitable data, if necessary.

What islinear equation? What are the different methods to solve system
of linear equation? Explain with suitable example. [9]
What is the difference between the Jacobian, Hessian and the gradient
function? Explain with examplethe applicationsof each function.  [9]
OR

Write a short note on: [9]
)  Partia derivative

i)  Multivariatecaculus

What isthe significance of chain rulein calculus? Explain chain rulewith
suitable Example. [9]

Draw and Explain Reinforcement L earning. Explain how doesit work.[9]

Difference between supervised and unsupervised learning. [8]
OR
What arethe different types of machinelearning? [9]

What aretheApplications, Perspective and I ssuesin Machine Learning.[8]
What istherole of cross-validation in evaluating aregression model ?[9]

Explain the process of training aregresson model using adataset. [9]
OR

PT.O.



Q6) a)

b)

Q7) 8

b)

Q3) a)

b)

What do you mean by alinear regression? Which applications are best

modeled by linear regression? [6]
Write a short note on: Simple Regression. [6]
Explainfollowing Terms [6]

)  Cost function

i)  Gradient descent with respect to Multivariable regression

Define Bayes Theorem. Elaborate Naive Bayes Classifier working with
example. [9]

Explain with example hypothesis space search in decision treelearning.[ 8]

OR
How to construct Decision trees? Write a short note on Classification of
decision tress. [8]
Write short notes on: [9]

1)  Bernoulli naive Bayes.
i)  Multinomial naive Bayes.

i)  Gaussian naive Bayes
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T.E. (Computer Engineering)
HONORSIN INTERNET OF THINGS
Inter net of ThingsAr chitecture, Protocolsand SystemsProgramming

(2019 Pattern) (Semester - 11) (310603)
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) Assume suitable data, if necessary.
4) Useof Non - Programmable scientific Calculatorsis allowed.

Q1) @ Explain TCPand UDP Protocolsin detail? [6]
b) ExplanHTTPand MQTT indetall. [6]
c) What aretheresponsibilities of transport layer in 10T? [9]

OR
Q2) @ Explain DCCPand SCTP protocol in detail. [6]
b) Explain CoAP 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) Explaintheattacksindifferent layer of l0T. [6]

OR
Q4) & DescribeloT security model. [6]
b) Explainkey elementsinloT security. [6]
c) ExplainloT Architecturewithitslayers? [6]

PT.O.



Q5) 8
b)

Q6) a)
b)

Q7) 8
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

Describerole of 10T for Smart Cities development.
Describe the role of 10T for Industry.
Describe the role of 10T for Telecom/5G.

OR

Describe therole of 10T for Home Automation.

Describetherole of 10T for Agriculture applications.

Describetherole of 10T for Health and Lifestyle.
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T.E. (Computer Engineering)
HONORSINVIRTUAL REALITY ANDAUGMENTED REALITY
Augmented Reality

(2019 Pattern) (Semester - 11) (310703)

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

1) Answer Qlor Q.2 Q.30r Q4,Q.50r 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) @ WhatisComputer Vison?Explain how itisusedinAugmented Reality?[9]

b) Writeashort note on Multiple cameralnfrared tracking? [8]

OR
Q2) @ Describe the various software components used in AR? [9]
b) Explainthemarker trackinginAR? [8]

Q3) @ What are different types of Markers in AR? Explain the 2D barcode

markers? [6]
b) Explaintheterm Localization based augmentation? [6]
c) Explainhybridtrackingindetails? [6]
OR
Q4) @ How to Select market’ type? Explain with respect to system requirement.[ 6]
b) Writeanoteon [6]

1)  Imperceptible markers
i)  Marker cameraposeidentification.
c) Explaintheterm featurebased tracking? [6]

PT.O.



Q5) 8
b)

Q6) a)
b)

Q7) &
b)

Q8) a)
b)

Explain AR monitoring systemin detail. [8]

Explainvirtua retinal systemin detail. [9]
OR

Describe Projection display in detail. [8]

Explainall AR deviceswith suitable example. [9]

Explain the difference between computer vision and mixed reality. [10]

Defineterm: Mixed redlity and what areinput and output in Mixed Redlity 7 8]

OR
Explainthedifferent variantsof SLAM in detail. [10]
Explaintheterm PTAM indetalil. [8]
DA Bk
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[6353]-309R

T.E. (Mechanical Engineering)
HONORSIN SYSTEM SENGINEERING
Model Based SystemsEngineering

(2019 Pattern) (Semester - 11) (302043M J)

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

1) SolveQ.lor Q.2,Q.30r Q4,Q5o0r Q.6, Q.70r Q.8.

2) Assume suitable data, if necessary

3) Neat diagrams must be drawn wherever necessary.

4) Figuresto theright indicates full marks

Q1) @ Explainthepurposeand significance of SysML in Model-Based Systems

Engineering (MBSE). Discussitsevolution and key features. [9]
b) Differentiate between diagramsand modelsin SysML. Discussthelr roles
and how they relate to each other within the modeling process. [9]

OR

Q2) @ Explain the principles and methodologies of Object Oriented Systems
Engineering (OOSEM). Discuss how OOSEM isapplied in MBSE. [9]

b) DescribetheVee-Mode and Iterative Model frameworksused in Systems
Engineering. Discusstheir structure and application in System devel opment
processes. [9]

Q3) @ Explain the methodology used in Model-Based Systems Engineering
(MBSE). Discussits phases and the activitiesinvol ved in each phase. [9]

b) Explain the differences between modeling tools and diagramming tools
used in MBSE. Discusstheir features and functionalities. [8]

OR

PT.O.



Q4) &)

b)

Q35) 8

b)

Q6) a)

b)

Q7) &

b)

Q8) a

b)

ProvideanintroductiontothelterativeModd framework. Discussitsiterative
nature and how it differs from other process models. [8]

Discuss the process of requirement and assumption validation in MBSE.
Explain its importance in ensuring the quality and reliability of system
designs. [9]

Provide an overview of the Systems Engineering process. Discuss its
phases and the activitiesinvolved in each phase. [9]

Provide an introduction to requirement modeling in Model-Based Systems
Engineering (MBSE). Discussitssignificancein System devel opment.[9]
OR

Explain the concept of processmodeling in Systems Engineering. Discuss
its importance and how it contributes to system devel opment. [9]

Discuss how process models areintegrated into the system devel opment
lifecycle. Explaintheir rolein guiding project management and decision-
making. [9]

ExplaintheA pproach to Context-based Requirements Engineering (ACRE).

Discuss how it helpsin capturing and analyzing system requirements. [8]

Describethegenera concept of diagramsin SysML. Discusshow diagrams

are used to represent different aspects of system models. [9]
OR

Discusshow modelsare used for requirementsanalysisinMBSE. Explain
the benefits of using models for analyzing and validating system
requirements. [8]

List and explain the main views of Approach to Context-based
Requirements Engineering (ACRE) that are needed according to the
framework with aneat sketch. [9]

DRI
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[6353]-310
T.E. (Mechanical)

HONORSIN ENERGY MANAGEMENT INUTILITY SYSTEMS

Energy Efficiency of Thermal Utilities
(2019 Pattern) (Semester - 11) (302023 M J)

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

1)
2)
3)
4)
5)

Ql) &
b)

c)

Q2) &)

b)

Q3) 8

b)

Q4) @)
b)

Answer Q.1 or Q.2, Q.3 0or Q.4, Q.50r Q.6, Q.70r Q.8.

Neat diagrams must be drawn wherever necessary.

Figuresto theright of each question indicate full marks.

Assume suitable data wherever necessary and mention the same clearly.
Use of steam tables, Mollier chart and calculator is allowed.

What is steam trap? Name two functions of a steam trap? [9]

Define dry saturated steam and why dry saturated steam is preferred for
heating applications. [9]

Writein detail about “flash steam recovery” from steam condensate. [8]
OR
Explainwhy low-pressure steamispreferred for indirect heating? [9]

Explainworking of mechanical float typetrap with neat schematic diagram.[ 5]

Discussvariouswaysfor efficient steam utilization. [8]

Explain any type of furnace with neat schematic diagram. [7]

Discuss energy conservation opportunitiesin furnaces. [10]
OR

Explain efficiency of furnace. List out factor on which it depends. [7]

Explain important properties of Ceramic Fibersused infurnaces.  [10]

PT.O.



Q35) 8
b)

Q6) a)
b)

Q7) 8
b)

Q8) a
b)

Explain the concept of cogeneration with aneat sketch. [8]

Compare*“ Topping Cycle” and“Bottoming Cycle’ with oneexample each

and schematic diagram. [10]
OR

Explain Diesel engine cogeneration system with neat schematic sketch?[ 8]

Discussthe need of cogeneration. Explain any two cogeneration application
with neat schematic diagram. [10]

Explain the concept of waste heat recovery with suitableexamples.  [5]

Explainthe operating principle of aregenerator. [9]

What are the direct and indirect benefits of waste heat recovery? [7]
OR

What isa“heat pipe’? Explainitsworking principle. [9]

Write short note on “WHRS'. [9]

What are waste hesat recovery boilers? Explain the need and benefits? [7]
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[6353]-311
T.E. (Mechanical/Electrical)
HONORSIN ELECTRICVEHICLES
E - Vehicle System Design
(2019 Pattern) (Semester - 11) (302033MJ)

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

1
2)
3)
4)
5

Ql) &

b)

Q2) g
b)

Q3) 8
b)

Q4) &)
b)

Answer Four questions from the following.

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 jf necessary.

Explain with neat diagram topology of tyres design and its different

component. [8]

Explain Topology design of whesls. [9]
OR

Explain elementsof vehicledynamicssystem. [8]

Explain vehicle and body centre of gravity for movement design of

e- vehicles. [9]

Explain Powertrainine-vehicle. [8]

Explainthreewhed drivelayout design. [9]
OR

Explain Transmission systemine- Vehicle. [8]

What isdifferential system and mentionitstypes. [9]

PT.O.



Q35) 8
b)

Q6) a)
b)

Q7) &
b)

Q8) a)
b)

Explain heat shrink tubing used in battery assembly.

[9]

Classfy different geometry for assembling batteriesin battery compartment.[9]

OR

Explain Battery compartment.

[9]

Explainwith neat diagram Liquid cooling used for battery compartment.[ 9]

Explain vehicledynamicsof EV.
Explain crash analysisof EV.
OR

Explain ergonomic design of roll cage frame.

How optimization technique used in ergonomicsdesignin EV.
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[6353]-312

T.E. (Mechanical)
HONORSIN 3D PRINTING
Design for Additive M anufacturing

(2019 Pattern) (Semester - 11) (302013MJ)

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

1) Answer QlorQ.2,Q.30rQ.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 wherever necessary.

Q1) @ Enlist most common 3D Printing Problem. Write any four 3D Printing
problemswith their cause and solution. [10]

b) Explain Experimental Quality Monitoring Methods in Metal Additive
Manufacturing. [7]

OR

Q2) & Sketch aflow chart of process plan. Explain process plan for Additive
manufacturing. [10]

b) Summarize Process selection based on process parameters of various
Additive Manufacturing Processes. [7]

Q3) @& What is 3D Printing Error Analysis? Explain Height Error Analysis &
Supporting Setting Analysis. [10]

b) Enlist dincing software. Writeitsapplication. [8]
OR
Q4) @ Classify 3D Printing Error Type. Explain any three 3D Printing Error.[10]

b) Explain3D dicingstratergy indetail. [8]
PT.O.



Q5) @ Types of analysisin engineering design. Explain any three types of the
engineering analysisinAM. [10]

b) Enlist problem faced during 3D model creationinAM. [7]
OR

Q6) @ Listdownfileformatsusedfor 3D Printing. Explain any threefileformats
used in 3D printing. [10]

b) Enlist STL repair sofiware. Explain any two STL repair softwares.  [7]

Q7) @ Classify measuring devicesin reverse engineering, stateitsadvantages &
limitations. [10]

b) Explain 3D scanning process and its applicationsin 3D printing. [8]
OR
Q8) @ Explaindatahandling & reduction methodsin additive manufacturing.[10]

b) Write application of reverse engineering in product development and
Manufacturing. [8]
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[6353]-313
T.E. (Honors)
ROBOT PROGRAMMING & SIMULATION
(2019 Pattern) (Semester - 11) (304183HR)

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

1)
2)
3)
4)

Ql) &
b)

Q2) &)
b)

Q3) &)
b)

Q4) a)

b)

Answer Q.1or Q.2,Q.30r Q.4,Q.50r Q. 6, Q. 7or Q. 8,
Neat diagrams must be drawn wherever necessary.
Assume suitable data, if necessary.

Figuresto the right indicate full marks.

Briefly explain the Production rate cal culations used for robot in detail .[ 6]
List the commands used in VAL |l programming and describe its

functions. [6]

Explain motion control, hand control, program control with the help of

VAL language commands. [6]
OR

Explain Robot welding application using VAL program. [6]

ExplainWait, DELAY, SIGNAL commandswith suitable examples. [6]
With respect to VAL-II Programming language explain ssimple pick and
place application. [6]

List and explainthesensor commandsusedin AML languagewith example,[6]

Explain the various Move master commands with example. [9]

Explain pick and place operation of industrial robot using rapid robot

language. [6]
OR

With suitable example explain different Program control statements are
used in AML language of robot. [6]

Explain manual and automatic mode of operation of industrial robot. [6]
Withthehdp of AML languageexplain Statements, Constant and Variables[ 5]

PT.O.



Q35) 8

b)

Q6) a)
b)

Q7) &

b)

Q8) a)
b)

Describe use of Computer vision, Augmented Reality & Virtual Reality in

robotics. [6]

Explain Robot studio online software. [6]

Discuss how collision detection works in robotics. [6]
OR

Write short note on soft robotics. [6]

What is robotic process automation? Explain with an example. [6]

Discuss machine interference w. r. t. Multiple robots. [6]

What is simulation? Write down advantages and disadvantages of

smulation. [6]
Compare simul ation packages with programming languages. [6]
Write in brief about cobweb models continuous models. [9]
OR
Explain Monte Carlo method in detail. [6]
Describe Analog and Hybrid simulation. [6]
Distinguish between hybrid and Analog model. [9]
DI Ok
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[6353]-314

T.E. (Electronics& Telecommunication)
HONORSIN BLOCK CHAIN TECHNOLOGY
Decentralize & Blockchain Technologies

(2019 Pattern) (Semester - 11) (304183)
Time: 2%2Hours) [Max. Marks: 70
Instructions to the candidates:
1) Answer Qlor 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.

Q1) @ Whatisconsensusagorithm?Explainany onetypeof consensusalgorithm

indetail. [6]
b) Withthehelp of aneat sketch, definethe proof of Elgpsed Time (PoET).[6]
c) Explanterms: [6]

1)  Proof of Activity
i)  Proof of Burn
OR
Q2) & Describe scaling processin Ethereum. [6]
b) Explantheterms [6]
)  Ethereum Clients
i)  EthereumWallets
c) Whatisthedifference between Bitcoin and Ethereum Blockchain? [6]

Q3) @ What isProof of stake? Narrate with example. [6]
b) What are hash functions and Hash puzzles? [6]

c) What are Blocksin aBlockchain? Enlist the disadvantages of Proof

of work. [6]

OR

Q4) @ What arethe Real - World Use Cases of Ethereum? [6]
b) Write short note on Smart Contract. [6]

c) How areEthereum keysgenerated? [6]

PT.O.



Q5) 8
b)

Q6) a)

b)

Q7) &
b)

Qg) a)

b)

Express the selection process of Block - chain technology in detail. [8]
What are the most important opportunities for deploying blockchain

technology in business? Explain onein detail. [9]
OR

What are the factors to consider when choosing Blockchains? Explain

two factorsin detail. [8]

What is the goa of blockchain? How does blockchain help in decision
making? [9]

Explain how blockchian used in Medical record management system? 8]
Why do we need Block-chain? Explain private Block-chain Network in

detall. [9]
OR

How does|oT work with block - chain? Enlist Benefitsof 10T and Block-

chain. [8]

Write short note onefuture of Block-chain, along with one application.[9]
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[6353]-315
T.E. (Civil)
HONORSINMETRO CONSTRUCTION
Planning & Quantity Estimation for M etro Construction
(2019 Pattern) (Semester - 11) (301303)

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

1)

Q2) g
b)

Q3) 3
b)

Q4) &)
b)

Q5) 8
b)

Attempt Q.1 or Q. 2, Q.30r Q.4, Q.50r Q.6 Q.70or Q.8 and. Q.9 or Q.10
Neat diagram must be drawn wherever necessary.

Figuresto the right indicate full marks.

Assume suitable data, if necessary and clearly state.

Use of cell phone is prohibited in the examination hall.

Use of electronic pocket calculator is allowed.

Explain the main purpose of land acquisition under the Right to fair
compensation Act 2013. Explainin Brief. [7]

Explain merits and demerits of Right to Fair Compensation and
Transparency in Land Acquisition, Rehabilitation and Resettlement Act,

2013 (New Act)? [7]
OR
Explaintherulesfor land acquisition? [7]
Explain thetypes of Land acquisition? [7]
Prepare detail ed estimate of Elevated section (viaduct). [7]
Explain the steps involved in construction of Underground section by
Cut and Cover. [7]
OR
Prepare detailed estimate of Underground station (Civil work). [7]
Explain steps involved in construction of Elevated station (E&M work
including lift and escalator). [7]
Definewhich factorsareinfluencing theinvestment decision? [7]

Explain cost of capital and itsimplicationsin budgeting decisions.  [7]
OR
PT.O.



Q6) a)

b)

Q7) 8
b)

Q3) a)

b)

Q9) &)
b)

Q10)a)

b)

Define the concept of cost of capital. State how you would determinethe

weighted average cost of capital of firm. [7]
Explain Risk identification techniques? [7]
Explain Financial Support for PPPsin Infrastructure. [7]
Explain Construction Contract Specifications? [7]
OR
Define how do you calculate compensation under Land Acquisition Act
2013? [7]
Explain the benefits of land acquisition? [7]
Explain 3G and 3H inland acquisition? [7]
Enlist capital budgeting techniquesand explain any 2 in brief. [7]
OR

Distinguish between Internal Rate of Return and Net Present Value
techniques. Which method would you recommend for evaluating
Investment? [7]

Explain types of contract documents used for construction. [7]
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[6353]-316
T.E. (Civil)

HONORSINARCHITECTUREAND TOWN PLANNING

SustainableArchitectureand L andscape Design
(2019 Pattern) (Semester - 11) (301403)

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

1)
2)
3)

Ql) &
b)

c)
Q2) &)
b)

Q3) 8
b)

Q4) &)
b)

Q5) 8
b)

Attempt Q.1 or Q. 2, Q.30r Q.4, Q.50r Q.6 Q. 7or Q.8.
Neat diagram must be drawn wherever necessary.
Figuresto the right indicate full marks.

Write anote “ smart city”. [6]

Explain the need of green belt and its outcome. [6]

What istherole of urban planner in sustainable planning? [9]
OR

What isagreen building? Enlist the concepts observed in green building.[6]

Write anote on green residential cluster. [6]

How existing water bodies are devel oped for benefiting adjoining area? 5]

What is geomorphology and its significance in landscaping? [6]

Write a note on: “Landscape Assessment”. [6]

Enlist types of landscaping and el aborate any one type of landscaping.[5]
OR

Enlist the principles of landscaping and elaborate any one with sketch.[ 6]
What is the need of drainage in landscaping? Also explain any onetype

of subsurface drainage system. [6]

Write anote on: Environmental factorsin landscaping. [9]

Enlist the factors affecting landscaping and elaborate any one. [6]

Elaborate how to plan landscape area. [6]

Mention the components of |andscape architecture and explain any one.[6]
OR

PT.O.



Q6) a)
b)

Q7) &
b)

Q8) 8
b)

What are different purposes and concerns of landscape? [6]

Enlist impacts of landscaping on environment and elaborate any one.[ 6]

What is meant by agreen roof? How it is beneficial ? [6]
In what way landscape is developed in urban area? [6]
Elaborate the means of improving landscape of existing road. [6]
Write a note on desert area as atype of landscape. [6]
OR
In what way landscape isdeveloped inrural area? [6]
Elaborate the concept of industrialized areas as landscape and treatment
to be offered. [6]
Write a note on coastal area as a type of landscape. [6]
DI Ok
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[6353]-317
T.E. (Printing)

HONORSINADVANCED PACKAGING TECHNOLOGY

Smart Packaging
(2019 Pattern) (Semester - 11) (308213)

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

1)
2)
3)
4)

Ql) &
b)
Q2) &)

b)

Q3) g

b)

Q4) a
b)

Q5) 8

b)

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

Assume suitable data, if necessary.

Neat diagrams must be drawn wherever necessary.

State the basic concepts of active and intelligent packaging. [7]

What isinteractive packaging? [10]
OR

What isinteractive packaging? State one example. [6]

Describein detail active packaging. State one example. [11]

Name the three radio frequency bands that are used for RFID

communication and the frequencies used. [12]

State and explain theworking of the RFID bands used for any 2 packaging

applications. [6]
OR

What do you understand by Wireless Networks? Where are they used? 6]

State the different types of RFID tags available in the market. Briefly
explainthe utility of each type. [12]

Explain theworking principle of the operation of NFC. Namethedifferent

modes of operation of NFC systems. [11]
Briefly explain any three NFC applications. [6]
OR

PT.O.



Q6) @ Stateand explainany 2 examplesof NFC systems used in the packaging.
Use any application of packaging. [7]

b) Namethe different types of NFC tags. What are the advantages of NFC
as compared to RFID systems? [10]

Q7) @ Giveexamplesuseof intelligent packaging in pharmapackaging. [12]

b) Describe any implementation stage of smart packaging in a pharma
packaging industry. [6]

OR
Q8) @ Giveanoverview of smart packaging in the pharmaceutical industry. [6]

b) Describe the stages of implementation for smart packaging for food
packaging. [12]
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T.E. (Mechanical/Automobile)
THEORY OF MA CHINES -11
(2015 Pattern) (Semester-III) (302043)

Time : 2V2 Hours] [Max. Marks : 70
Instructions to the candidates:

1)
2)
3)
4)
5)

01) a)

b)

02) a)

b)

03) a)

b)

Answer Q. 1or Q.2,0.30r Q. 4,Q.50r Q. 6,Q.7o0r 08, Q.9 or Q. 10.
Neat diagrams must be drawn wherever necessary.

Figures to the right indicate full marks.

Use of Calculator is allowed.

Assume suitable data if necessary.

Determine the minimum number of teeth required on a pinion, in order to

avoid interference which is to gear with, [6]

1) A wheel to give a gear ratio of 3:1 ; and

1)  Anequal wheel.

The pressure angle is 20° and a standard addendum of 1 module for the

wheel may be Assumed.

Draw and explain force analysis of spiral gears. [4]
OR

Two helical gears having gear ratio of 4 and normal module 8mm with

normal pressure angle 20° and helix angle 28°. If the center distance is

approximately 650 mm apart, determine the number of teeth on each

gear and exact center distance. [6]

Define Following Terms for Bevel Gear. (4]

1)  Pitch cone angle

1) Back cone angle

i) Shaft angle

1v) Face width

An internal wheel B with 80 teeth is keyed to a shaft F. A fixed internal
wheel C with 82 teeth is concentric with B. A compound wheel D-E
gears with the two internal wheels; D has 28 teeth and gears with C while
E gears with B. The compound wheels revolve freely on a pin which
projects from a disc keyed to a shaft A co-axial with F. If the wheels
have the same pitch and the shaft A makes 800 r.p.m., what is the speed

of the shaft F? Sketch the arrangement. [8]
Draw a neat sketch of Epicyclic Gear train and Reverted gear train. [2]
OR

PT.O.



04) a)

b)

05) a)

b)

Q06) a)

b)

Q7) a)

b)

In a reverted epicyclic train the arm F carries 2 wheels A and D and a
compound wheel B-C. The wheel A meshes with wheel B and the wheel
D meshes with wheel C. The number of teeth on wheel A,D and C are
80, 48, and 72 respectively. If arm makes 200 rpm and wheel A is fixed,
find the speed and direction of wheel D. [8]
Define compound gear train with neat sketch. [2]

A cam drives a flat reciprocating follower in the following manner:
During first 120° rotation of the cam, follower moves outwards through
a distance of 20 mm with simple harmonic motion. The follower dwells
during next 30° of cam rotation.. During next 120° of cam rotation, the
follower moves inwards with simple harmonic motion. The follower dwells
for the next 90° of cam rotation. The minimum radius of the cam is

25mm. Draw the profile of the cam. [12]

What do you mean by Advanced Cam Curves? Explain 3-4-5 Polynomial

Curve. (4]
OR

Define following terms. [4]

1)  Cam Profile

i)  Pressure angle

i) Trace Point

iv)  Pitch Point

A cam is to give the following motion to a knife-edged follower:  [12]

1)  Outstroke during 60° of cam rotation

i) Dwell for the next 30° of cam rotation

i) Return stroke during next 60° of cam rotation, and

1v) Dwell for the remaining 210° of cam rotation. The stroke of the
follower is 40 mm and the minimum radius of the cam is 50 mm.
The follower moves with uniform velocity during both the outstroke
and return strokes. Draw the profile if the axis of the follower is
offset by 20 mm from the axis of the cam shaft.

Calculate input and output angles 9,, 0, ¢,, ¢,, a four-bar mechanism to

generate a function y=sin xfor 0 < x >90°. The range of the output crank

may be chosen as 60° while that of input crank be 120°. Assume three
precision points which are to be obtained from Chebyshev spacing.
Asuume fixed link to be 52.5 mm long and 6 =105° and ¢ = 66° [10]
Explain the following terms: [6]
1)  Type synthesis
i)  Number synthesis
i) Dimensional Synthesis

OR
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08) a)

b)

Q9) a)
b)

010)2)
b)

Design a four bar mechanism to co-ordinate the input and output angles
as follows: Input angles =15°, 30° and 45°; Output angles =30°, 40° and
55°. Assume length of fixed link as 1 unit. Use freudenstein’s equation.[10]
Write a short note on Cone Variators [6]

Give the Effect of Gyroscopic couple on Aero plane. [6]

A uniform disc of 150 mm diameter has a mass of 5 kg. It is mounted
centrally in bearings which maintain its axle in a horizontal plane. The
disc spins about it axle with a constant speed of 1000 r.p.m. while the
axle precesses uniformly about the vertical at 60 r.p.m. The directions of
rotation are as shown in Fig. If the distance between the bearings is 100
mm, find the resultant reaction at each bearing due to the mass and
gyroscopic effects. [12]

Yi

OR

Write a short note on Faceplate Variators. [6]

The turbine rotor of a ship has a mass of 3500 kg. It has a radius of
gyration of 0.45 m and a speed of 3000 r.p.m. clockwise when looking
from stern. Determine the gyroscopic couple and its effect upon the
ship: [12]

1)  When the ship is steering to the left on a curve of 100 m radius at a
speed of 36 km/hr.

1))  When the ship is pitching in a sample harmonic motion, the bow
falling with its maximum velocity. The period of pitching is 40
seconds and the total angular displacement between the two extreme
positions of pitching is 12 degrees.
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T.E. (Mechanical)
REFRIGERATION & AIR CONDITIONING
(2015 Pattern) (Semester-1V) (302049)

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

1) Neat diagrams must be drawn wherever necessary.

2) Assume suitable data if necessary and mention it clearly.

3) Use of steam table and psychrometric chart is allowed.

Q1) a) Explain automotive air conditioning with its components. [6]
b) Explain any four thermodynamic properties of refrigerant. [4]
OR

02) a) Explain with diagram aqua ammonia vapour absorption refrigeration
system. [4]

b) A vapour compression refrigerator uses methyl chloride (R40) as a
refrigerant and operates between temperature limits of —10°C and 45°C.
At entry to the compressor, the refrigerant is dry saturated and after
compression it acquires a temperature of 60°C. There is no
under-cooling.Find the COP of the refrigerator. Take C, =109 kJ/kg.K

The relevant properties of methyl chloride (R40) are as follows: [6]

Sat. Temp hf h, S s,
°C kJ/kg kJ/kg kJ/kg K| kJ/kg.K
-10 45.38 460.76 | 0.183 1.762
45 13298 | 483.6 0.485 1.587

03) a) Compare vapour compression refrigeration system and vapour absorption
system. [4]

b) Calculate percentage change in COP of the system when generator temp
changes from 150°C to 200°C, refrigeration temp decreases from
—20°C to —40°C. Condensation takes place at 30°C. [6]

OR
PT.O.



04) a)

b)

05) a)

b)

Q06) a)

b)

Q7) a)

b)

Explain analysis of two stage vapour compression refrigeration system
with perfect Intercooler between two stages with single evaporator. Draw
its schematic and p-h diagram. [8]

Enlist any two applications of low temperature refrigeration. [2]

Explain bypass factor. Derive the expression for bypass factor of heating
coil. [6]

The humidity ratio of atmospheric air at 28°C dry bulb temperature and
760 mm of mercury is 0.016 kg/kg of dry air. Determine: [10]

1)  Partial pressure of water vapour
1)  Relative humidity
i) Dew point temperature
1v)  Specific enthalpy
v)  Vapour density
OR
Write a note on indoor air quality requirement. [4]
What is infiltration? [2]

Outside design conditions are 40°C and 30% RH. Room design
conditions are 25°C and 50% RH. Room sensible heat is 50 kW and
room latent heat is 10 kW. If the outside air quantity is 50m*/ min and
assuming by pass factor of cooling coil is 0.1. Find: GSHF and ESHF.[10]

Explain with neat sketch winter air conditioning system. [6]

Explain with neat sketch capillary tube. [6]

Explain with neat sketch working of thermostat. [6]
OR
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08) a)

b)

Q9) a)
b)

010)a)
b)

Explain variable air volume system. State its advantages over constant

air volume system. [6]
Explain with neat sketch water cooled condenser. [6]
Explain with neat sketch working of scroll compressor. [6]
Explain types of duct shapes and materials. [6]

A rectangular duct, 800 mm x 550mm size carries Sm?/s of air having
density 1.15 kg/m?®. Determine equivalent diameter of circular duct if[10]

1)  Airflow is same.

i)  Air velocity is same. Further find pressure loss per 100 m for
£ =0.001. Also calculate total pressure required at inlet to the duct
to maintain the same flow, and air power required.

OR
Explain types of filters used in air conditioning system. [4]
Explain any two types of supply air outlets with suitable diagrams. [6]
1)  Grille outlets
1)  Ceiling diffuser outlets
1)  Slot diffuser outlets

Explain equal friction method of duct design. [6]
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