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Q1) a) Explain effect of change of life style on sewage quality. [4]

b) Write Streeter - Phelps equation and explain the terminology used in
equation. [6]

OR

Q2) a) Write the procedure to determine biochemical oxygen demand and its
significance in wastewater treatment. [3+2]

b) Enlist different methods of collection and conveyance of sewage. [5]

Q3) a) Draw a process flow diagram of sewage treatment and write the impurities
removed from each unit. [5]

b) Draw a schematic sketch of rotating biological contractor and write the
design parameters considered. [5]

OR

Q4) a) Write the difference between primary treatment and secondary treatment.[4]

b) A single stage filter is designed for an organic loading of 10000 kg of
BOD in raw sewage per hectare meter per day with a recirculation ratio of
1.2. This filter treats a flow of 4 MLD of raw sewage with a BOD of 200
mg/l. Use NRC formula to determine the strength of the effluent. BOD
removal in primary sedimentation tank is 35%. [6]
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Q5) a) Explain aerated lagoon with respect to its working principle, design
parameters and applications. [4 + 2 + 2]

b) Write wastewater treatment principle of phytoremediation technology and
explain its working with schematic sketch. [4 + 4]

OR

Q6) a) Write working principle, draw a schematic sketch and application of root
zone cleaning system for wastewater treatment. [3 + 3 + 2]

b) Design an oxidation pond for the following data [8]

i) Sewage flow = 20 m3/d

ii) BOD of raw sewage = 200 mg/l

iii) Mean monthly temperature = 30°C Maximum and 10

°C minimum

iv) Desired effluent BOD = 20 mg/l

v) Location = 20° latitude

vi) Yield of photosynthetic = 250 kg/ha/d

vii) Depth of pond = 1.5 m

Q7) a) Write advantages, disadvantages and application of up flow sludge blanket
reactor. [3 + 3 + 2]

b) Write principle of anaerobic digestion and enlist factors affecting anaerobic
digestion and explain any one factor in detail. [2 + 3 + 3]

OR

Q8) a) Enlist different methods of sludge treatment and disposal and explain any
one method of sludge treatment. [2 + 2 + 4]

b) Explain working principle of package sewage treatment plant, write its
advantages and disadvantages. [2 + 3 + 3]

Q9) a) Explain equalization tank with respect to parameters considered in design,
advantages and disadvantages. [3 + 3 + 3]



[5254]-501 3

b) Explain the following points related to distillery industry. [3 + 3 + 3]

i) Flow sheet of manufacturing process and wastewater generation

ii) Characteristics of wastewater.

iii) Flow sheet of wastewater treatment

OR

Q10)a) Explain the following points related to dairy industry. [4 + 3 + 3]

i) Flow sheet of manufacturing process and wastewater generation

ii) Characteristics of waste water.

iii) Flow sheet of wastewater treatment

b) Explain in brief primary and secondary treatment process adopted for
treating industrial wastewater. [4 + 4]
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Q1) a) State comparison between Nagpur road plan and Bombay Road plan.[5]

b) Explain in brief the factors controlling an highway alignment. [5]

OR

Q2) a) Explain in brief the following : [5]

i) PCU ii) O and D Survey

b) Define Unevenness Index. Explain in brief how it is measured [5]

Q3) a) Design the superelevation required for a road curve of 240 m radius with
mixed traffic conditions. The design speed is 80 Kmph. The coefficient
of friction is 0.15. The road is passing through rolling terrain. [5]

b) Write a short note on Marshall Stability Test [5]

OR

Q4) a) Draw a neat cross section of flexible pavement. Explain in brief functions
of various layers of flexible pavement [5]

b) The CBR value of the subgrade is 6 percent. Calculate the total thickness
of pavement using design formula developed by U.S. Corps of Engineers.
Assume wheel load = 4082 Kg. Tyre pressure = 7 Kg/cm2. [5]
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Q5) a) Draw a neat sketch showing the component parts of aeroplane. [6]

b) Write a note on Basic Runway length and Orientation of Runway.[3+3=6]

c) How is the minimum turning radius is decided [4]

OR

Q6) a) How can the plotting of wind rose diagram can be done [6]

b) Explain in brief the following : [2×3=6]

i) Holding Apron

ii) Tricycle undercarriage

iii) Instrument runway

c) What are the factors which influence the location of an airport. [4]

Q7) a) Explain in brief the following : [6]

i) Submersible Bridge ii) Class B Bridge

iii) Skew Bridges iv) Through Bridges

b) What is Afflux? How it is estimated. [6]

c) Explain in brief the significance of following terms in bridge design:
[2 + 2 + 2 = 6]

i) Clearance above HFL

ii) Size of opening

iii) Fixing waterway

OR

Q8) a) Calculate the peak runoff for designing a bridge across a stream, given
Catchment Length = 6 Km; H= 25 m; Area of catchment(A) = 10 sq km;
Runoff coefficient = 0.285; The severest storm in 20 years dropped 15cm
rain in 2.5 hours ;Type of catchment = Loamy soil largely cultivated. [6]

b) How would you estimate the maximum scour depth for any bridge pier.[6]

c) Write a short note on determination of velocity of stream by Surface
Float method. [6]
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Q9) a) How will you account for the following in the design of highway
bridge: [2 × 3 = 6]

i) Dead Load

ii) Earth pressure

iii) Erection stresses

b) What do you understand by fixed span bridges? Explain any two types
of fixed span bridges with the help of neat sketch [2 + 2 + 2 = 6]

c) Discuss in brief the following : [2 + 2 = 4]

i) Causeway ii) Pontoon Bridges

OR

Q10)a) Explain with a neat sketch the following: [3 + 3 = 6]

i) Pile Bent Pier  ii) Splayed wing Wall

b) State merits and demerits of Continuous Bridges. [6]

c) Write a note on maintenance and preservation of Steel bridges. [4]



Total No. of Questions : 10]

[5254]-503

B. E. (Civil)

STRUCTURAL DESIGN AND DRAWING  - III

(2012 Pattern)

Time : 3 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; and Q.9 or Q.10

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

3) IS 456, IS 1893, IS 1343, IS 3370 (Part II and Part IV) and IS 13920 are
allowed in the examination.

4) The designs should comply with the latest codal provisions.

5) If necessary, assume suitable data and indicate clearly.

6) Use of electronic pocket calculator is allowed.

P2112

P.T.O.

[Total No. of Pages : 3

SEAT No. :

Q1) a) Write shortnote on types of prestressing steel and explain the necessity
of use high tensile strength steel in prestressing. [4]

b) A simply supported pre-stressed concrete beam having 9 m effective
span is 250 mm wide and 500 mm deep. It carries a distributed load of
intensity 6kN/m inclusive of self-weight. Pre-stressing force of 200 kN
applied through a straight tendon located at 100 mm below the centroidal
axis of the beam. Plot the pressure line. [6]

OR

Q2) a) Explain how the bearing stresses behind the anchorage are taken care of.[4]

b) A prestressed concrete beam having cross-section 250mm × 650mm
deep is subjected to an effective prestressing force of 1380 kN along the
longitudinal centroidal axis. The cables are symmetrically placed over
bearing plate of 200mm × 400mm size. Find the bursting force and design
the anchorage reinforcement. [6]
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Q3) a) Explain any four losses in pre-stressed member. [4]

b) A residential building of size 6m × 6m having two equal bays has a height
of 10.5 m with each storey having height 3.5 m. The building is located in
zone III. Soil conditions is medium stiff. OMRF is adopted. DL=10 kN /m2

and IL=2 kN/m2 Determine the design seismic forces for the building
using seismic coefficient method as per IS 1893 and show the distribution
of lateral forces with the building height. [6]

OR

Q4) a) Write a note on the serviceability limit state design criteria of pre- stressed
member focusing on limits on compressive stress and crack control. [4]

b) The bending moments developed due to gravity and earthquake loads
for a continuous beam ABC are as follows : [6]

Bending Mid-span moments

Moments Support moments at (kN-m) for span (kN-m)

due to A B C AB BC

Lateral load ± 90 ± 90 ± 90 0 0

Dead load – 50 – 40 – 50 + 20 + 20

Dead load +

Imposed – 75 – 65 – 75 + 37 + 37

load

Calculate the design moments developed due to gravity and earthquake loads
using load combinations as per IS : 1893.

Q5) a) Explain with proper sketches, active and passive earth pressure diagram for a
cantilever retaining wall with a shear key provided underneath the stem. [4]

b) Suggest a cantilever retaining wall with levelled backfill without a heel projection
for retaining soil with the data given below and perform the stability analysis
for it. The overall height of the wall = 5m, Weight of soil = 16kN/m3. Angle of
repose = 30°, Foundation shall not project on the retained side, SBC of
soil = 200kN/m2, Coefficient of friction = 0.45. [12]

OR

Q6) Design a L-shaped retaining wall to retain a backfill of 3.2 m. The backfill is
horizontal. The unit weight of the soil is 18 kN / m3, angle of repose = 30°, SBC
of soil = 180 kN/m2. Sketch the details of reinforcement in the wall and base
slab. [16]



[5254]-503 3

Q7) A rectangular slab beam type combine footing is to be provided for two columns
A and B located 4.5 m apart. They carry a service load of 650 kN and 1000 kN
each. The sizes of columns are 400 mm × 400 mm and 600 mm × 600 mm
respectively. The SBC of soil is 275 kN/m2. Proportion the base slab for each
of following conditions separately with comments on feasibility of footing.[16]

a) Width of slab restricted to 1.75 m

b) The projection of the footing to the length of footing beyond axis of
column A is restricted to 0.75 m

c) Column A is boundary column

d) Column B is boundary column.

OR

Q8) A rectangular slab type combine footing is to be provided for two columns A
and B located 4.5 m apart. They carry a service load of 650 kN and 1000 kN
each. The sizes of columns are 400 mm × 400 mm and 600 mm × 600 mm
respectively. The SBC of soil is 275 kN/m2. Design the footing using M25 grade
of concrete and steel of grade Fe 500. Sketch the reinforcement details. [16]

Q9) a) Explain the approximate analysis for [12]

i) A circular water tank fixed at base.

ii) Short wall of rectangular tank

iii) Long wall of rectangular tank for condition L/B < 2

b) Explain the limit state of serviceability for design of section of water tank
subjected to both bending and direct tension. [6]

OR

Q10)Design the long wall for a rectangular water tank open at top resting on ground
having a size of 8.0 m × 3 m × 2.5 m high. Use M 30 and Fe 500 grade
material. Sketch details of reinforcement for the wall. [18]
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Q1) Classify the road bridges with neat sketches. [10]
OR

Q2) Explain IRC loadings adopted for railway steel bridges. [10]

Q3) Explain Curbon’s Method of Design of Bridges. [10]
OR

Q4) Explain the procedure to obtain maximum bending moment and shear force on
an intermediate longitudinal girder. [10]

Q5) Design the members U
3
-U

4
, U

4
-L

4
 for the broad gauge railway steel truss

bridge shown in Fig.1. The details are as follows [18]
a) Weight of stock rail = 065 kN/m

b) Weight of check rail = 0.75 kN/m

c) Sleepers of size = (0.25 x 0.25 x 2.5) m @ 0.40 m c/c

d) Unit weight of sleepers = 7.5 kN/m3

e) Spacing of truss = 5.0 m c/c

f) Equivalent uniformly distributed load for BM and SF are 2174 kN and
3060 kN respectively

g) CDA = 0.31
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OR

Q6) For the Problem given in Q.5 design the members U
1
-U

2
 and U

1
-L

2
[18]

Q7) Design a rocker bearing for the given data and also sketch the details. [16]
i) Maximum normal load = 4500 kN

ii) Minimum normal load = 950 kN

iii) Lateral load = 50 kN

iv) Longitudinal load = 450 kN

OR

Q8) a) Explain the classification of bridge bearings with neat sketches. [8]
b) Explain the design procedure for Rocker and Roller bearing. [8]

Q9) Explain the steps involved in design of abutment and Piers. [16]
OR

Q10)Design a RC abutment for a RC T-beam deck slab bridge with the following
data. [16]
a) Span = 16 m

b) Width of carriageway = 10 m

c) Live load on the deck slab = IRC Class AA

d) Dead weight of span = 6800 kN

e) Longitudinal force = 450 kN

f) Height of abutment from the top of footing to bearing level = 12.5 m

g) Unit weight of backfill soil = 18 kN/m3

h) Allowable bearing pressure = 250 kN/m2

i) Materials = M 30 grade concrete and steel of grade Fe 415
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Q1) a) State application of optimization in Civil Engineering? [4]

b) State whether following functions are Convex or Concave [6]

i) f(x) = x4 + x2 + 10 x

ii) f(x) = x3 + x2 - 15x

OR

Q2) a) What are the advantages of Newton’s method over steepest gradient
technique. [4]

b) Minimize Z = 3x2
1
 + 4x

2
 – 5x

1
x

2
 – 8 x

2
,

Subject to x
1
 + x

2
= 4 by Lagrange’s multiplier method. [6]

Q3) a) Find the sequence that minimize the total elapsed time to complete the
job in the order of AB [6]

Machine Jobs Processing Time in Minutes

1 2 3 4 5

A 3 10 6 4 9

B 7 12 8 5 2

b) Explain Kendal’s Notation. [4]
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OR

Q4) a) Explain the process of sequencing of n jobs on three machines. [4]

b) Ships arrive at a port at an average rate of 8 ships per week and their
arrival pattern follows Poisson distribution. On an average 12 ships are
loaded and unloaded with exponential distribution per week. Determine[6]

i) The average queue length and the number of ships in the system.

ii) The average time spent by the ships waiting in the queue and in the
system.

Q5) a) Write short note on characteristics of Dynamic Programming. [4]

b) Find shortest path for a network with following data [12]

Node Distance Node Distance

in kms in kms

A-B 14 A-C 15

A-D 18 B-E 19

B-F 21 C-E 25

C-F 30 D-E 24

D-F 20 E-G 14

E-H 18 E-I 15

F-G 16 F-H 17

F-I 22 G-J 22

H-J 24 I-J 23

OR

Q6) a) Discuss Dynamic Programming applications to business. [4]

b) Maximize the sales by allocating salesman to different zones as per amount
of sales contribution as given below [12]
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No of salesman Zone 1 Zone 2 Zone 3

Profitability in thousands of Rs.

0 12 13 14

1 14 15 18

2 15 18 23

3 17 20 27

4 19 23 31

5 20 27 35

6 25 30 40

Q7) a) Minimize Z = x
1
 – 3x

2
 + 2x

3
[12]

Subject to 3x
1
 – x

2
 + 2x

3
   > 7

 – 2x
1
 + 4x

2
       < 12

– 4x
1
 + 3x

2
 +8x

3
 < 10

             x1, x2, x3 > 0

Use Simplex method to solvc the problem.

b) What do surplus variable and slack variables represent in Simplex method?
Also, explain when these are used. [4]

OR

Q8) a) What is the difference between simplex solution procedure for a
maximization and minimization problem? [4]

b) Maximize Z = 3x1 + 2x2 + 5x3 [12]

Subject to x1 + x2 + x3         < 9

2 x
1
 + 3 x

2
 + 5x

3
 < 30

2x
1
 – x

2
 – x

3
       < 8

             x
1
, x

2
, x

3
 > 0

Use Simplex method to solve the problem.
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Q9) a) What do you understand by a balanced and unbalanced transportation
problem? How are the unbalanced problems solved? [8]

b) Solve following assignment problem to minimize time (in minutes) required
by 5 operators on 5 machines [10]

Machines

I II III IV V

A 10 17 27 18 28

B 11 24 16 19 33

C 25 26 12 20 29

D 32 23 15 13 34

E 31 22 14 21 30

OR

Q10)a) Give the mathematical formulation of an assignment problem with the
help of an example. [6]

b) Calculate transportation cost for following problem using Column minima,
row minima and least cost method. [12]

Destinations

D
1

D
2

D
3

D
4

Supply

O
1

20 18 16 20 75

O2 14 12 18 15 75

O3 17 13 11 17 50

O
4

16 14 12 18 100

Demand 100 50 100 50

O
pe

ra
to

rs

Origins
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Q1) a) Explain in detail Principles used for Architectural Composition. [7]

b) Why Urban renewal is essential for improving quality of life. [7]

c) Write a short note on : Neighbourhood plan [6]

OR

Q2) a) Elaborate following Qualities of Architecture: future growth, ecofriendly.[6]

b) Write a short note on: importance of landscapes in urban areas. [7]

c) Write a short note on: levels of planning. [7]

Q3) a) Elaborate: Various types of civic surveys for DP. [9]

b) What is the purpose of Planning agencies? Explain any one in detail. [8]

OR

Q4) a) How Planning agencies work at various levels of planning? [8]

b) Write a short note on Intelligent Transport Systems. [9]
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Q5) a) How Legislative mechanism is used for preparation of DP? [8]

b) Write a short note on Smart City Guidelines. [9]

OR

Q6) a) Write a short note on: MRTP Act. 1966. [8]

b) Write a short note on : CRZ (with sketches) [9]

Q7) a) Why “Special townships” are developed nearby developed urban areas?[8]

b) Write a short note on: Application of remote sensing in planning. [8]

OR

Q8) a) Write the features of Land Acquisition Rehabilitation and Resettlement
Act. 2013. [8]

b) What are the application of modern tools in planning [8]
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Q1) a) Write short note on Geology of Maharashtra. [6]

OR

b) Describe the regional distribution of Deccan trap basalt. [6]

Q2) a) Write a note on Engineering significance of Tachylytic Basalt. [7]

OR

b) Explain in detail any two case histories of dam sites in Maharashtra,
where tail channel erosion is occurring. [7]

Q3) a) Explain process of decomposition in soil formation. [7]

OR

b) Enlist various parameters of morphometric analysis of a river basin. [7]
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Q4) a) Explain in brief RMR classification. [8]

b) Calculate RQD recovery and Core recovery from following table. [8]

Run in m Piece No. Length in cm. Nature of fracture

1 07 J

2 15 J

3 13 J

4 08 J

0 - 3m 5 60 J

6 13 J

7 40 J

8 08 J

9 17 J

10 80 M

11 90 M

3 - 6m 12 08 M

13 110 J

OR

a) Explain in detail Bieniawaski’s Geomechanical classification. [8]

b) Calculate Apparent resistivity values at different depth zones. [8]

Sr. No. R a 2 πaR

1 1.48 1

2 1.55 2

3 1.38 3

4 1.50 4

5 1.20 5

6 1.67 10
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Q5) a) Whether the compact basalt suitable/unsuitable for tunnel excavation?
Give reasons. [10]

b) Can we locate a pier of bridge partly on weathered rock and on dyke.[7]

OR

a) Explain in detail engineering geological investigations for tunneling. [10]

b) Significance of fractures from tunneling point of view. [7]

Q6) a) Describe various seismic zones of India. [10]

b) Describe the types of faults and recognisation of them during civil
engineering project works. [7]

OR

a) Define R.I.S. and explain how the dam building activity cause a major
earthquake. [10]

b) Explain suitability of DTB as construction material. [7]
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Q1) a) Write short note on : [6]

i) Gauss-Jordan Method

ii) Gauss-Elimination Method

iii) Gauss-Seidal Method

b) Two bars one of aluminum and other of steel are jointed together and
subjected to load as shown in Figure 1. Determine displacement at
common joint using stiffness matrix method. Take c/s areas of aluminum
and steel bars are 2000 mm2 and 400 mm2 respectively. Young’s modulus
of aluminum and steel bars are 70 GPa and 200 GPa respectively. [6]

c) Determine support reactions of continuous beam ABC if support B sink
by 10mm. Take EI = 6000 kNm2. Use flexibility matrix method. [8]
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OR

Q2) a) Write computer flowchart and algorithm for Gauss Jordan Method. [6]

b) Determined the prop reaction of the propped cantilever beam AB as
shown in Figure 3 using flexibility matrix method. Take EI = constant[6]

c) Analyze the two member truss shown in Figure 4 using stiffness matrix
method. Take c/s area of each member 1000 mm2 and E = 200 GPa. The
length of each member is 5m. [8]

Q3) Analyze the continuous beam ABC as shown in Figure 5 using stiffness matrix
method. Take EI constant. Draw BMD [18]
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OR

Q4) Analyze the rigid jointed portal frame shown in Figure 6 using stiffness matrix
method. Take EI constant. Draw BMD [18]

Q5) a) Derive the stiffness matrix of two noded grid element with 06 D.O.F. as
shown in figure 7 Take length L, fiexural rigidity EI and torsional rigidity
G.J. [8]

Figure - 7

b) Derive the transformation matrix of two noded grid element. [8]

OR

Q6) a) Determine the joint displacements of the grid structure ABC as shown
in Figure 8 using stiffness matrix method. Take E = 2.54 × 107 kN/m2,
G = 8.8 × 106 kN/m2, I = 3.188 × 10–3 m4 and J = 2.230 × 10–3 m4.[16]
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Q7) The tripod shown in Figure 9 is subjected to horizontal and vertical loads.
Determine the deflections at the loaded joint using stiffness matrix method.
Take E = 200 GPa and c/s area of all members 2000 mm2. [16]

OR

Q8) a) A propped cantilever beam AB fixed at A and propped at B is of length
10m. The beam has constant flexural rigidity and it supports uniformly
distributed load of 10 kN/m over the whole length. Considering four sub
intervals estimate the maximum deflection. Take EI constant. Apply finite
difference method. [8]

b) Determine the critical buckling load of a pin ended column with variable
moment of inertia using three sub intervals. Apply finite difference method.[8]
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Q1) a) Write a note on: History of water resources development. [3]

b) Write a note on: Scope for privatization. [3]

OR

Q2) a) Present framework for water management in your institute. [3]

b) What is meant by riparian rights? [3]

Q3) a) Write a note on: Principles of water allocation. [3]

b) Write a note on: Concept of ‘blue water’ and ‘green water’. [3]

OR

Q4) a) Write a note on: Financing of water resources project. [3]

b) Write a note on: Requirement of water for human and nature. [3]

Q5) a) What is meant by export of water? [4]

b) What is meant by severity index? [4]

OR

Q6) a) What are the measures to control water logging? [4]
b) How to do the assessment of flood damage? [4]

SEAT No. :

P.T.O.
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Q7) a) Explain in detail necessity of water management in irrigation sector. [8]
b) What is hydropower sector water demands? Explain how it is estimated.[8]

OR

Q8) a) What are consumptive and non-consumptive demands? Explain in detail,[8]
b) Write a note on estimation and forecasting of water demand for irrigation

sector. [8]

Q9) a) Write a note on: Social impact of water resources development. [8]
b) Social impact of water resources development on industrial growth to

enhance living standards. [8]
OR

Q10)a) How to protect the vital ecosystem by environmental management? [8]
b) Write Social impact of water resources development on management of

rehabilitation & resettlement. [8]

Q11)a) How the management of IWRM is carried out by use of data driven
techniques like Genetic programming is done. [8]

b) Write a note on: [10]
i) Contour Bunding

ii) Strip Cropping

iii) Bench Terracing

iv) Check Dams.

OR

Q12)a) Define watersheds. How the watersheds are classified? Explain integrated
approach for watershed management. [8]

b) Define RS & GIS. Write a role of RS & GIS in watershed management.[10]
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B.E. (Civil)

TQM & MIS IN CIVIL ENGINEERING
(2012 Pattern) (Semester - I) (Elective - II)

Time : 2½ Hours]        [Max. Marks : 70
Instructions to the candidates:

1) Answer Q1 or Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8, Q9 or Q10.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right side indicate full marks.
4) Assume Suitable data if necessary.

P3339

Q1) a) Give any two definitions of ‘Quality’. [4]

b) List any two reasons of poor quality in RCC work and give measures to
overcome them. [6]

OR

Q2) a) What is the definition of MIS? What are its uses in construction field?[4]

b) What are the decision support systems required by Project Manager in a
construction firm? [6]

Q3) a) Write a short note on DSS. [4]

b) Differentiate between DMAIC and DMADV and share their applications.
[6]

OR

Q4) a) Give two practical examples of design defects. [4]

b) Give all six sigma levels. Give your view on the sigma levels that can be
achieved on construction site by giving reasons. [6]

Q5) a) Describe ‘Nonconfirmity’ for concreting of slabs and beams. [6]

b) Prepare checklist for formwork of column. [6]

c) Differentiate between preventive and corrective actions by giving suitable
examples on site. [6]

OR

SEAT No. :
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Q6) a) Differentiate between Quality Assurance and Quality Control. [5]

b) Describe Quality policy and quality objectives.  [5]

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

i) Document control

ii) Record Management

iii) Internal audit

Q7) a) What is meant by Supply chain Management? Give the supply chain for
cement received at the site. [8]

b) What is the ‘Cost of Quality’? How can it be calculated? Explain with
the help of suitable example. [8]

OR

Q8) a) What are the different modules that are used in ERP software developed
for a construction site? Highlight the contents of each. [8]

b) What is ‘Benchmarking in TQM’? Also, describe process benchmarking
by giving suitable example. [8]

Q9) a) Elaborate the use of modern tools for documentation of construction
projects. [8]

b) What is meant by Enterprise Resource Planning system? What are its
application areas in construction field? [8]

OR

Q10)a) What is database management system? What are its advantages? [8]
b) Explain the use of GIS for monitoring of construction projects. [8]
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B. E. (Civil) (End Semester)

EARTHQUAKE ENGINEERING
(2012 Pattern) (Elective - II)

Time : 2½ Hours] [Max. Marks : 70
Instructions to the candidates:

1) Answer Q1 or Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8, Q9 or Q10, and Q11 or Q12
2) Figures to the right indicate full marks.
3) IS 456, IS 1893, IS 13920 are allowed in the examination.
4) Neat diagrams must be drawn wherever necessary.
5) If necessary, assume suitable data and indicate clearly.
6) Use of electronic pocket calculator is allowed.
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Q1) a) Define [4]

i) Magnitude of earthquake

ii) Intra plate Earthquake

b) Explain the interior of earth? What are different types of seismic waves?[6]

OR

Q2) a) Define Isoseismal and describe their uses? [4]

b) Explain different causes of earthquake? [6]

Q3) A simply supported beam 3 m long supports mass of 100kg at the center. Find
the natural period and natural frequency. E=2.1 × 106 kg/cm2 & EI = 10,000
kN.m2. [6]

OR

Q4) a) Derive the equation of motion for un-damped but free vibration of a SDOF
system. [3]

b) Convert the mass m=20,000kg supported as shown in figure 4. 1 into a
mass and equivalent spring system (SDOF). Assume stiffness of each
column 3kN/m for first and second storey and 2kN/m for top storey.[3]
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Q5) Explain the following terms (Any two) [6]

a) Seismic Zoning.

b) Vertical irregularity in buildings.

c) Weak storey and Soft Storey.

OR

Q6) Calculate the distribution of base shear at each floor level as per seismic
coefficient method for the OMRF without brick infill building shown in
Fig. 6.1 The building is located in Zone IV. The frames are spaced at 4m c/c.
Assume soil of Type II. Assume Three storeyed building with D.L = 5kN/m2,
L.L.= 4kN/m2 on each floor and 1.5 kN/m2 on roof Storey height = 3m. [6]

Q7) A(400 × 400)mm column is reinforced with 8 -16 # It is supported on isolated
footing. The load coming on the footing is 450 KN and a moment of 30KN-m.
The SBC of the soil is 150 kN/m2 Using M 25 grade of concrete and steel of
grade Fe 415 Design footing [16]

OR

Q8) a) What is Liquefaction? Write effects of liquefaction. [4]

b) What are the different soil improvement techniques to reduce liquefaction.[6]
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c) What type of forces generated due to earthquake and Explain its effect on
foundation. [6]

Q9) a) What are the various methods available to control the lateral forces acting
on a structure? Explain in details. [8]

b) What are the basic precaution to be followed in rescue operations [8]

OR

Q10)a) What is disaster management? Explain its various phases [8]

b) Define Active and Passive control. Write different types of the passive
control system and explain any one example [8]

Q11)a) What is retrofitting and rehabilitation of structures? [8]

b) Explain the Shear Wall and its behavior? [8]

OR

Q12)a) Explain the techniques used for strengthening RCC beams and Columns[8]

b) Explain any three retrofitting techniques used for masonry buildings?[8]
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B. E. (Civil) (Semester - I)

ADVANCED GEOTECHNICAL ENGINEERING
(2012 Pattern) (Elective - II)

Time : 2½ 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, Q9 or Q10.
2) Figures to the right indicate full marks.
3) Assume Suitable data, if necessary.
4) Use of electronic pocket calculator is allowed in the examination.
5) Neat diagrams must be drawn wherever necessary.
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Q1) a) Explain Textural Classification of soil system. [4]

b) State the earth pressure at rest, active and passive. [6]

OR

Q2) a) Differentiate between Rankine’s and Coulomb’s earth pressure theories.[4]

b) With the help of structure, explain any two Clay minerals. [6]

Q3) a) A 5 m high retaining wall has to retain a backfill of dry, cohesionless soil
having the properties ∅ = 30θ; e = 0.74, G = 2.68, μ = 0.36. Determine
the magnitude and point of application of the resultant thrust. Compute
the percent change in the lateral thrust if the water table rises from a great
depth to the top of the backfill. [5]

b) Explain mechanism of reinforced soil. [5]

OR

Q4) a) Write a note on : [5]

i) Function of Geosynthetics.

ii) Slope stabilization using soil nails.

b) A vertical excavation was made in a clay deposit having unit weight of 20
kN/m3. It cracked after digging reached the depth of 4 meters. Calculate
total active and passive earth pressure. [5]
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Q5) a) Describe elastic half space method in machine foundation. [8]

b) State the design procedure for a block foundation for cyclic loading.[9]

OR

Q6) a) Define the following term. [8]

i) Natural Frequency ii) Period

iii) Resonance iv) Degree of Freedom

b) State the design criteria for machine foundation. [9]

Q7) a) Explain the following : [8]

i) Grouting ii) Freezing soil

b) State the purpose of ‘sand drain’ and explain function of vertical sand
drain. [9]

OR

Q8) a) Write a note on : [8]

i) Bored compaction piles

ii) Deep mixing

b) Describe the procedure of vibro-flotation technique for ground
improvement. [9]

Q9) a) Explain Kelvin’s rheological model with a neat sketch. [8]

b) Write a note on following soil phenomena. [8]

i) Creep

ii) Secondary consolidation

OR

Q10)a) Explain in detail ‘Maxwell model’. [8]

b) Explain ‘Saint - Venants’ model. [8]
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Q1) Design a column of length 2.0 m with restrained ends to carry a load of
200 kN. [10]

OR

Q2) A simply supported beam of span 4.0 m carries a uniformly distributed load
of 3 kN/m. Design the beam. [10]

Q3) Obtain the plastic moment for the frame shown in Fig. 1 [10]

OR

Q4) Write a note on forces acting on a steel chimney. [10]

Q5) Determine the uniformly distributed collapse load of a circular slab having
clamped support along the periphery and a column support at the centre of
the slab. [16]

OR

Q6) Obtain the value of β for the simply supported slab shown in Fig. 2 The slab
carries a uniformly distributed load of w. [16]
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Q7) An elevated square water tank is 6 m in size and 4 m high. It is supported on a
concrete staging of 4 columns. The height of the staging is 9 m. Bracings are
provided at a vertical spacing of 3 m. The circular columns of the staging are
450 mm in diameter. The structure is located in zone II. The preliminary
dimensions of the elements of the water tank for the analysis may be suitably
assumed and clearly mentioned. Assume suitable dimensions for various
elements and mention them clearly. Analyze the tank for tank full condition.[18]

OR

Q8) For the water tank of Q.7, analyze for tank empty condition. [18]

Q9) a) Explain the functions of shear walls. What are proportionate and non
proportionate shear walls? [8]

b) Sketch a typical reinforcement details of a RC shear wall with boundary
elements.  [8]

OR

Q10) Explain step - by - step design procedure of a RC shear wall. Also explain
how boundary elements are designed. [16]
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Q1) Draw a typical cross section of unlined canal and explain I.S. code provisions
of its various components. [6]

OR

Q2) Explain the IS code provisions for subsoil exploration for the construction of
an earth dams. [6]

Q3) Explain the static method for estimation of Load carrying capacity of [6]
a) friction piles and b) Bearing piles

OR

Q4) Explain in detail the classification of piles with respect to [6]
a) function and b) materials.

Q5) Explain the various stages in the construction of under reamed piles with suitable
sketches. [8]

OR

Q6) Draw a neat sketch of stone columns and explain the functions of various
components. Also, comment on design criterias of stone columns. [8]

Q7) a) Explain the soil line method (elastic approach) for the design of raft
foundations. [8]

b) Enlist the design of combined footing based on the standard penetration
test. [8]
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OR

Q8) a) Define the term safe bearing pressure. Write the terraghis equations for
safe bearing capacity for [8]

a) strip footing b) square footing

c) circular footing.

b) Explain the terms [8]

a) Elastic settlement &

b) consolidation settlement. Also, Explain how they are estimated.

Q9) a) Draw a neat sketch of rockfill coffer dam and explain the functions of
various components. [8]

b) Explain the terms Titls and shifts in well foundation, Also, explain the
measures to counteract the tilts in well during sinking. [9]

OR

Q10)a) Explain the provisions for design as per IRC and as per IS for the design
of well foundation. [8]

b) Enlist the various forces acting on the well foundation. How they are
estimated? [9]

Q11)a) Explain the stress distribution around tunnels in case of [8]

a) Elastic case and b) plastic case.

b) Explain how load on positive projecting conduit in ‘complete ditch
condition’ is estimated. [9]

OR

Q12)a) Explain the projecting conduits for the cases [8]

i) Projecting conduits in complete projection.

ii) Projecting conduits in Incomplete projection.

b) Write a short note on “Estimation of load on Negative projecting conduits[9]



Q1) a) Considering the day by day increasing demand of water, discuss the
future prospects of water power in India. [3]

b) Discuss the strength and weakness of water power in India. [4]

OR

Q2) a) What is the effect of climate change on Hydropower? Elaborate with
suitable example. [4]

b) Which agencies are responsible for planning of water power generation
in centre and in state level? What are their duties? [3]

Q3) a) Explain diversion canal plants in detail. [3]

b) When a runoff river plant operates as a peak load station with a weekly
load factor of 25%, all is capacity is firm capacity. What must be the
minimum flow in the river so that the station may serve as the base load
station? It is given that rated installed capacity of the generator is 10000
kW. Operating head is 20 m. Plant efficiency is 80%. Estimate the daily
load factor of the plant if the stream flow is 20 cumec. [4]

OR

Q4) a) A 100 MW reversible pump turbine has to work under a head of 400 m.
Choose a suitable specific speed and running speed for the machine.
Assume suitable data if necessary. [4]

Total No. of Questions : 12]
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b) Enlist the components of high head diversion plant and give two examples
of such plant. [3]

Q5) a) Write the significance of load factor on the cost of hydropower
generation. [3]

b) What are the load curve and load duration curves? [3]

OR

Q6) a) Write the significance of diversity factor on the cost of hydropower
generation. [3]

b) Elaborate the different methods to meet the demand of variable loads on
power plants. [3]

Q7) a) Write notes on flowing types of intakes. [6]

i) Run of river intake

ii) Dam Intake

iii) Shaft intake

b) What are the measure electrical equipments used in power plants? [5]

c) What is the necessity of cooling the transformers? Elaborate different
methods of it. [5]

OR

Q8) a) Write note on pressure shafts and trash racks. [6]

b) Advantages and disadvantages of underground power plants. [4]

c) Explain different methods of air cooling of generators. [6]

Q9) a) What is the function of draft tube in a turbine installation? [5]

b) What is cavitation and how can you minimize it? [5]

c) What do you understand by abrasion damage? How does it take place?
How can you minimize it? [6]
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OR

Q10) a) Explain the classification of turbines based on [6]

i) discharge

ii) flow direction and

iii) speed

b) A power house is equipped with four units of vertical shafts pelton
turbines to be coupled with 70000kVA, 3 phase, 50 Hz generators. The
generators are provided with 10 pairs of poles. The gross design head is
505 m and the transmission efficiency of headrace tunnel and penstocks
together is to be 94%.  The four units together will provide power of
250000Kw with the efficiency of 90%. The nozzle efficiency is 0.98.
Find the design  discharge for the turbine, jet diameter and number of
jets, the nozzle tip diameter and specific speed. [10]

Q11) a) A power plant of 210 MW is installed when the capital cost is 18000 /
kW The interest and depreciations are 12%. Annual load factor is 60%.
Annual capacity factor is 54%. Annual running charges Rs. 200 × 10^6.
Energy consumed by power plant auxiliaries is 6%. Calculate cost of
power generation for KWh. [6]

b) Write down the economic load sharing between base load and peak load
plants. [6]

c) Write a note on tarrif for electrical energy and types of tariffs for
hydropower plants. [6]

OR

Q12) a) The cost of a small power plant is Rs. 2 × 10^6 having the life expectancy
of 20 years. The net annual installment to recover the cost is Rs. 20000.
The interest is 12%. Using sinking fund method find the salvage value of
the plant after 20 years of service. [6]

b) Write a note on selection of power plant for power generation. [6]

c) What are the performance and operating characteristics of a power plant.[6]



Q1) a) Draw a sketch of Wind rose diagram and write about its use in air pollution
studies. [4 + 2]

b) Enlist various methods of sampling particulate matter and explain one in
detail. [2 + 2]

OR

Q2) a) Explain Radiation and Subsidence Inversion. [3 + 3]

b) Explain effects of the following on plume dispersion. [4]

• Wind

• Topography

• Time of the day

• Atmospheric stability

Q3) a) Write a short note on High volume sampler with sketch. [3 + 3]

b) Explain any four effects of indoor air pollutants with sources. [4]

OR

Q4) a) Explain Stratosphere and Ionosphere.  [3 + 3]

b) What is odour pollution? Explain. [1 + 3]

Total No. of Questions : 10]
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Q5) a) Explain with a neat sketch principle of Electro Static Precipitator. [4 + 4]

b) What are the advantages and disadvantages of gravity settling chamber.
[4 + 4]

OR

Q6) a) Draw a neat sketch of the standard cyclone proportions in terms of
diameter D. State expression for (dpc) cut size of particle and separation
factor (Fc). [4 + 2 + 2]

b) Explain working principle of Venturi scrubber with a neat sketch.[4 + 4]

Q7) a) What is the purpose of environmental (protection) ACT 1986? Explain
the powers and duties of central pollution control boards. [4 + 4]

b) Explain Objectives and Drawbacks of “THE AIR (Prevention and Control
of Pollution) ACT 1981”. [4 + 4]

OR

Q8) a) What is land use planning? Explain its importance in controlling air
pollution. [4 + 4]

b) Write the environmental rules 1999(sitting of industries) as per the
notification of Ministry of Environment and Forests. [8]

Q9) a) Explain Components of EIA. [9]

b) What is a need of Environmental Impact Assessment (EIA)? Also write
about Indian policies requiring EIA. [4.5 + 4.5]

OR

Q10) a) Explain roles of public and impact Assessment agency in the (EIA)
Process. [4.5 + 4.5]

b) Write a short note on the following EIA methodologies : [4.5 + 4.5]

i) Matrix and

ii) Network
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Q1) Discuss in detail various components of infrastructure sector. [6]

OR

Q2) Write short note on work break down structure. [6]

Q3) Write short note on : [8]

a) Line of balancing technique

b) Repetitive project management.

OR

Q4) Write short note on : [8]

a) factors affecting project schedule

b) Importance of balance sheet.

Q5) Explain in detail need and importance of labour laws. [6]

OR

Q6) Discuss the various provisions of interstate migrant workers act [6]
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Q7) a) What is Risk Management? Explain in detail various risks in construction.[6]

b) Write short note on Sensitivity analysis. [6]

c) Define ‘Value’. Explain importance of value analysis in construction
sector. [6]

OR

Q8) a) What are methods of Risk Management? Explain any one in detail. [6]

b) Discuss the role of insurance in risk management. [6]

c) What is energy cost escalation? What is its impact on any infrastructure
project? [6]

Q9) a) Explain in detail role of ERP in materials management. [6]

b) What is supply chain management. State its importance in construction
sector. [6]

c) Write short note on : importance HRM in construction industry. [4]

OR

Q10) a) A construction company requires 1500 door frames per year. Cost of
each door frame is Rs. 2000. Ordering cost is Rs. 2200 per order and
holding cost is 18%. Calculate EOQ. [6]

b) Write short note on : Material Resource Information system. [6]

c) What is meant by performance Appraisal? State the importance of it.[4]

Q11) a) What is an expert system? Write down the applications of expert system
in construction. [8]

b) What is ANN? Explain. Write down the applications of artificial intelligence
in construction management? [8]

OR
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Q12) a) Define Artificial Intelligence (AI) and write down applications of AI in
Civil engineering. [8]

b) What do you mean by fuggy logic? State various application of fuggy
logic in civil engineering. [8]



Q1) a) Explain the principle behind the Gravity Model of trip distribution. Also
state the advantages over growth factor models. [5]

b) Estimate the total number of trips using Modesto Model based on the
following data. [5]

i) No. of dwelling unit = 1000

ii) No of cars owned per dwelling unit = 2

iii) Average number of persons per house = 4

iv) Social Rank Index = 2

v) Urbanization Index = 4

OR

Q2) a) Highlight the importance of mass transit system in Mumbai. [5]

b) Enumerate the salient features of• Pune Metro’. [5]

Q3) Urban Mobility is the toughest challenges cities face today. What are the
initiatives that you as transportation planner propose? [10]

Total No. of Questions : 10]
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OR

Q4) a) Describe how the PPP model contributed to the growth of infrastructural
sector in India. [5]

b) Write a note on Pavement Management System. [5]

Q5) a) Explain the necessity and types of grade separated intersections. [6]

b) Write a note on ‘Level of Service’ of a road. [5]

c) Describe the various types of on-street parking facilities [5]

OR

Q6) a) With reference to household survey, explain the objective. sampling size,
procedure and sample questionnaire of such a survey. [12]

b) What are the advantages of mechanical methods of conducting traffic
surveys over the manual methods. [4]

Q7) a) Design a flexible pavement as per IRC 37 - 2001 using the following data
: Also draw a typical cross section showing all the basic layers. [10]

i) Type of road = Dual three lane carriageway

ii) CVPD in the year 2012 = 1500 (in one direction)

iii) Expected year of completion = 2016

iv) Traffic growth rate = 7.5%

v) Design life = 10 years

vi) Vehicle Damage factor = 4.5

vii) Design CBR = 5%

b) With neat sketches explain any three types of distresses on flexible
pavements. [6]

OR
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Q8) a) Explain the procedure of field data collection during Benkelman Beam
Survey, computation of characteristic deflection and the correction for
pavement temperature. [12]

b) Explain the concept of ‘pavement deflection’ as a measure of structural
evaluation of flexible pavement. [4]

Q9) a) The design traffic for a major road with heavy traffic is found to be 77
msa. From the BBD survey, the mean value of deflection (Dm) = 1.28
mm and the standard deviation of deflection = 0.26 mm. The temperature
of the pavement during study is 45°C. and the correction factor for
seasonal variation in subgrade moisture content = 1.3. Determine the
thickness of the overlay if DBM binder course and BC surface course is
to be adopted. [8]

b) What do you mean by overlay? Enumerate the various type of overlays
used in India. [6]

c) Write a note on warping stresses developed during the day in cement
concrete pavement. [4]

OR

Q10) a) Design the tie bars considering plain bars for the following data : [8]

i) Slab thickness = 32 cm

ii) Lane width – 3.5 m

iii) Coefficient of friction = 1.5

iv) Density of concrete = 2500 kg/m3

v) Allowable tensile stress in plain bars = 1200 kg/cm2

vi) Allowable bond stress = 17 kg/cm2

vii) Diameter of tie bar = 12 mm

b) What is the scope of constructing cement concrete roads in India? [6]

c) State the difference between IRC 58 - 2002 and the revised IRC 58 -
2012 [4]
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Q1) a) What are various plumbing codes enlist them and explain GPCS - I [5]

b) Write a note on public health engineering and relate it with Swachha
Bharat Abhiyan. [5]

OR

Q2) a) Describe the role of Plumbing Contractor while executing plumbing work
in the building industry. [6]

b) Explain local laws laid down by municipal corporation for plumbing
regarding rain water harvesting. [4]

Q3) a) Draw a neat sketch (section and elevation) of urinal with standards
dimensions. [5]

b) Explain plumbing necessary for solar water heating. [5]

OR

Q4) a) State velocity, pressure, temperature limitations in plumbing and explain
its importance in plumbing design. [6]

b) How backflow is prevented in water supply and what is its importance in
plumbing. [4]

Total No. of Questions : 10]
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Q5) a) Explain horizontal wet vent and vertical wet vent with neat sketch. [8]

b) Comment on “plumbing system needs to breathe”. State maximum value
of pneumatic pressure difference in Pascal’s so that the seal is protected,
State vent terminals as per code. [10]

OR

Q6) a) Explain drainage system for three star hotel building (G + 4), Include
explanation of drainage from kitchen. [8]

b) State the trap requirements as per uniform plumbing code for [10]

i) Design of trap

ii) Trap seal and trap seal protection

iii) Trap setting and protection.

Q7) a) State requirements of a sanitary closet. Explain Washout water closets &
Hopper Closets with neat sketch. [8]

b) Explain drainage air test & drainage water test procedures. [8]

OR

Q8) a) Explain sizing of house drain & sizing its vent pipe. [8]

b) Explain basic guide to calculate falls and gradients for drainage. [8]

Q9) a) Explain RCC, PVC, Nu - Drain, and Stoneware for building sewers.
Also explain ancient stone ware drainage of Mohenjo - Daro. [10]

b) Explain with neat sketch requirements for brick built inspection chamber
and Gully trap for drainage line of G + 1 structure. [6]

OR

Q10) a) Explain design of plumbing systems for multi - storey buildings. [8]

b) How does faulty plumbing system for multi - storey building affected
many people in CHINA. (SARS, severe acute respiratory syndrome)[8]



Q1) a) Why and How ecofriendly materials benefit the users? [6]

b) What do you mean by climate responsive architecture? Mention the
importance of it. [7]

c) Elaborate importance of “energy management” in todays’ context. [7]

OR

Q2) a) Why today low VOC materials are preferred? [7]

b) Explain wind effect and stack effect. [6]

c) What is Embodied energy? Elaborate the importance of the same in
relation with construction materials. [7]

Q3) a) Explain in depth : Biogas generation methods. [8]

b) Explain various methods of using solar energy. [8]

OR

Q4) a) Write a short note on LED. [8]

b) Write a short note on use of wind energy. [8]

Q5) a) Write a short note on KYOTO protocol. [8]

b) Write a short note on ECBC. [9]

Total No. of Questions : 8]
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OR

Q6) a) Write a short note on CDM. [8]

b) What is the importance of codal provisions for energy conservation?
Explain with example. [9]

Q7) a) Write a short note on importance of different rating systems. [9]

b) Elaborate in detail “LEED”. [8]

OR

Q8) a) Elaborate in detail “Green Globes”. [9]

b) Elaborate the benefits offered to any one rated building. [8]
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Q1) a) Compare Ferrocement construction with [6]

i) Fiber Reinforced concrete

ii) Polymer concrete

b) Discuss properties of ferrocement under dynamic loading. [6]

c) Discuss following with respect to [6]

i) Raw materials

ii) Skilled Labour

OR

Q2) a) Discuss method of construction for ferrocement. [6]

b) Discuss ‘three stage behavior of ferrocement in flexure’. [6]

c) Discuss various methods for design of ferrocement members. [6]

Q3) a) Discuss effects of seismic forces on ferrocement structures. [6]

b) Discuss in detail the factors affecting cost analysis of ferrocement
structures. [6]

c) Write a note on ferrocement pipes. [6]

OR
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Q4) a) Explain how to write specifications for ferrocrete. Discuss specifications
for ferrocement water tank, and ferrocement double wall. [10]

b) Discuss in detail various building components using ferrocement. [8]

Q5) a) Write a note on water retaining structures using ferrocement. [6]

b) Discuss ‘Ferrocement water proofing’. [5]

c) Explain components of ferrocement retaining wall. [6]

OR

Q6) a) Discuss structural behavior of ferrocement retaining wall. [6]

b) Explain advantages of ferrocement technique for water retaining structures.[5]

c) Enlist various types of tanks, those can be cast using ferrocement technique,
explain any two in detail. [6]

Q7) a) Discuss advantages of precast ferrocement construction technique. [6]

b) Discuss ferrocement space structures. [5]

c) Write note on ferrocement shells. [6]

OR

Q8) a) Compare ferrocement poles and precast prestressed concrete poles.[6]

b) Discuss various factors which influence the choice of casting between
precast and cast-in-situ. [6]

c) Write a note on Ferrocement Domes. [6]



Q1) Explain engineering involved in oil and gas extraction industry and state its
international scenario. [10]

OR

Q2) a) Sketch engineering components of subsea establishment for oil
exploration. [4]

b) Explain the over view of oil and gas industry. [6]

Q3) a) Explain role of Civil Engineer in subsea oil establishment and exploration
process. [6]

b) Differentiate technical aspects of shallow and deep water oil exploration.[6]

OR

Q4) a) Explain relation between major components of subsea production system
with the help of suitable flow chart. [6]

b) State hoe shallow water and deep water oil exploration influences subsea
production system. [6]

Total No. of Questions : 12]

[Total No. of Pages : 2
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Q5) a) Write the purpose/function of each subsea system in oil exploration
process. [7]

b) Explain role of unmanned and manned intervention method for subsea
oil exploration. [7]

OR

Q6) a) Explain forces acting on deep sea, subsea pipe line system. [7]

b) Explain how electrical, acoustic, hydraulic systems work for application
in subsea engineering. [7]

Q7) a) Explain with suitable illustration economic decision in field
development. [8]

b) Explain civil engineering risks at field development. [9]

OR

Q8) a) Classify foundations required at subsea establishments. [9]

b) State typical load considerations for subsea foundation design. [8]

Q9) a) Sketch typical off shore trussed structures showing typical design loads
under consideration. [9]

b) Discuss typical design options available for deep water pipe/riser design.
[8]

OR

Q10) a) Water pipe of 60 mm diameter contains oil pressure head 100 mm. Find
the thickness of metal required if weight of oil is 8500 N/m3, when
D/t > 31 and D/t < 30. Density of sea water 10300 N/m3 and permissible
stress in metal is 270 Mpa. [9]

b) Explain the design parameters of manifold. [8]



Q1) a) Discuss the process of wave generation and draw a definition sketch of
wave propagation. [3]

b) Write a short note on wave rider buoy. [4]

OR

Q2) a) What are the phase resolving and phase averaging models. Give suitable
examples. [4]

b) Define : finite amplitude wave, significant wave height, zero cross wave
period. [3]

Q3) a) Short note on Stokes wave theory. [3]

b) Enlist assumptions made in wave theories. [4]

OR

Q4) a) Derive expression for group wave velocity. [4]

b) Define celerity, group velocity, dynamic free surface boundary
condition. [3]

Total No. of Questions : 12]

[Total No. of Pages : 3
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Q5) a) What is wave breaking? [2]

b) A wave has 3 m height and 7 seconds period in deep water. It travels
towards shore over parallel bed contours. If its crest line makes an angle
of 30 with the bed contour of 10 m before refraction. Calculate the wave
height after crossing this contour line. [4]

OR

Q6) a) Draw sketches for wave refraction in different cases. [3]

b) Write a short note on shoaling. [3]

Q7) a) Write steps of Gumbel’s extreme value distribution method. [6]

b) Define random process or stochastic process. What do you mean by
weekly stationary process? [4]

c) Discuss JONSWAP wave spectrum. [6]

OR

Q8) a) What is short term wave statistics and long term wave statistics. [5]

b) Write short note on Tucker method. [5]

c) Explain Weibull Distribution and Log Normal Distribution. [6]

Q9) a) Draw a typical beach profile and explain surf zone. [4]

b) What are the natural causes of shore line erosion. [6]

c) Enlist the coastal protection methods and elaborate any one in detail.[6]

OR

Q10) a) Define the terms sea, currents, surges, tides and Tsunamis. [5]

b) Explain the near shore beach system with sketch. [5]

c) Enlist the different dynamic beach responses to the sea and explain any
one in detail. [6]
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Q11) a) Enlist different factors affecting the littoral process and explain any one
in detail. [6]

b) Explain the modes of sediment transport. [6]

c) Describe the mechanics of suspended sediment transport. [6]

OR

Q12) a) Explain the terms grain size distribution, fall velocity, permeability with
respect to littoral drift. [6]

b) Explain the effect of offshore wave climate on littoral transport. [6]

c) Explain all the consolidated rock materials in littoral processes. [6]



Total No. of Questions : 10]
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Q1) a) In a refrigeration plant working on Bell Coleman cycle, operates between
pressure limits of 1.05 bar and 8.5 bar. Air is drawn from cold chamber
at 10°C, compressed and then cooled to 30°C before entering the
expansion cylinder. The expansion and compression follows the law
pv1.3=C. Determine the theoretical COP of the system. [6]

b) What are the advantages and disadvantages of vapor compression cycle
over Bell Coleman cycle. [4]

OR

Q2) a) A refrigerating system operates on reversed Carnot cycle. The higher
temperature of the refrigerant in the system is 35°C and the lower
temperature is – 15°C. The capacity of the system is to be 12 tonnes.
Determine the following. [6]

i) COP

ii) Heat rejected from the system per hour.

iii) Power required

b) Explain with neat sketch ‘Evaporative Coolers’. [4]
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Q3) a) The temperature limits of an ammonia refrigerating system are 25°C and
–10°C. If the gas is dry at the end of compression. Calculate the coefficient
of performance of the cycle assuming no under-cooling of the liquid
ammonia. Use the following table for properties of ammonia: [6]

Temperature(°C) Liquid heat Latent heat Liquid entropy

(KJ/kg) (KJ/kg) (KJ/kg)

25 298.90 1166.94 1.1242

– 10°C 135.37 1297.68 0.5443

b) Define the following terms [4]
i) SEER ii) IPLV

OR

Q4) a) Write note on ‘Cascade VCC system’. [5]
b) In an absorption system heating, cooling and refrigeration takes place at

150°C, 30°C and – 20°C respectively. Find the theoretical COP of the
system. If the generator temperature is increased to 190°C and evaporator
temperature is decreased to – 30°C, find the percentage change in
theoretical COR. [5]

Q5) a) 10 cmm air at 37°C DBT, 24 % RH, flow through a desert cooler having
an adiabatic efficiency of 75 %. What is the final dry bulb temperature
and RH (Relative Humidity), and how much water is required in kg/hr?
(USE PSYCHROMETRIC CHART-See page-4,Fig.Q. 5 (a)) [6]

b) Write note on ‘Human Comfort Chart’. [4]
c) Define the following terms. [6]

i) SHF

ii) RSHF

iii) DPT (Dew Point Temperature).

OR

Q6) a) On a particular day, the atmospheric air was found to have a dry bulb
temperature of 30°C & wet bulb temperature of 18°C. The barometric
pressure was observed to be 756 mm of Hg. Without using Psychrometric
chart, determine the following properties of moist air. [6]
i) RH

ii) the specific humidity

iii) the dew point temperature

iv) the enthalpy of air per kg of dry air. (USE STEAM TABLE)
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b) Discuss the factors affecting Human Comfort. [4]

c) Derive an expression of Bypass Factor of coil [6]

Q7) a) Explain with neat sketch ‘Summer Air Conditioning System’. [6]

b) Write note on ‘Variable Refrigerant Flow System’. [6]

c) Explain working of Capillary tube and list its advantages and disadvantages.[6]

OR

Q8) a) Explain with neat sketch ‘All Year Air Conditioning System’. [6]

b) Write note on ‘Variable Air Volume System’. [6]

c) Explain with neat sketch ‘Evaporative Condensers’. [6]

Q9) a) Explain Equal Friction Method of Duct Design. List its advantages and
disadvantages. [5]

b) A rectangular duct of 0.15 m × 0.12 m is 20 m long and carries standard
air at the rate of 0.3 m3/s. Calculate the total pressure required at the inlet
of the duct in order to maintain this flow and the air power required. Take
friction factor, f = 0.005. [6]

c) Write note on Fan Laws. [5]

OR

Q10)a) Write a note on Classification of ducts. [5]

b) Explain with neat sketch ‘Fan Coil Unit’. [5]

c) A circular duct of 40 cm diameter is used to carry air in an air conditioning
system at a velocity of 440 m/min. If this duct is to be replaced by a
rectangular duct of aspect ratio of 1.5, find out the size of rectangular
duct for equal friction method. [6]

When

i) Velocity of air in two ducts is same.

ii) The discharge rate of air in two ducts is same.

If f = 0.015, find out the pressure loss per 100m length of the duct. Take
the density of air = 1.15 Kg/m3.
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Q1) a) An object is to be rotated about point A (-10,-10) by 90° in counterclockwise
direction. Calculate concatenated (CT) transformation matrix. [6]

b) Explain with neat sketch a constructive solid geometry (CSG) technique
of modeling. State its two main advantages. [6]

OR

Q2) a) Write a short note on Bezier Curves. State its two main limitations. [4]

b) Find stresses in step bar due to forces 10KN and 5 KN. Refer fig.1.
Modulus of elasticity: E1 = 200Gpa & E2=70 Gpa, Area: A1 = 150mm2

& A2=100 mm2: [8]

Q3) a) A point P having coordinates (3, 3) is mirrored about X and Y axis (i.e.
about origin). Find new coordinates. [4]

b) Explain linear shape functions in FEM. [4]

OR
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Q4) a) State advantages of Solid model over Surface model. [4]

b) Derive Element Stiffness Matrix for 1-D by any method. [4]

Q5) a) Explain tool length and tool radius compensations with example. [8]

b) Write a CNC program using G and M codes for contouring a component
of thickness 10 mm. Also make drill of 16 mm diameter hole, as shown in
fig.2. [10]

OR

Q6) a) Write a CNC program using G and M codes to turn a component shown
in fig.3. Assume suitable data for speed and feed and.Use rough and
finish cycles. [10]
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b) Explain with neat sketch various origins used in CNC machine: Machine
Origin, Work piece or Part Origin and Program Origin. [8]

Q7) a) Explain Selective Laser Sintering (SLS) in detail with neat sketch. State
it’s advantages. [8]

b) Explain 3D printing in detail with neat sketch. State its advantages and
applications. [8]

OR

Q8) a) Explain Rapid Tolling and STL format. [8]

b) Explain Fused Deposition Modeling. State its for applications. [8]

Q9) a) Explain vacuum and magnetic gripper with neat sketch. State their
advantages. [8]

b) Define Automation. Compare fixed, programmable and flexible automation
systems. [8]

OR

Q10)a) Explain Wrist Configurations: Roll, Pitch and Yaw with neat sketch. Also
explain meaning of Link 0 and Link 2. [8]

b) Explain computer integrated manufacturing (CIM). What are various
functional areas of CIM? State benefits of CIM. [8]
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Q1) a) A four cylinder vertical engine has cranks 150 mm long. The cylinders
are spaced 200 mm apart. Mass of reciprocating parts of Ist, 2nd and 4th

cylinders are 50 kg, 60 kg and 50 kg respectively. Find the reciprocating
mass of the 3rd cylinder and relative angular positions of the cranks to
achieve complete primary balance. [6]

b) Determine the expression for natural frequency of the system shown in
Fig. 1 [4]

OR

Q2) a) A shock absorber is to be designed so that its overshoot is 10% of the
initial displacement when released. Determine the damping factor. Also
find the overshoot if the damping factor is reduced to 50%. [6]

b) Explain the terms Static Balancing and Dynamic Balancing. [4]
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Q3) a) A single cylinder vertical petrol engine of total mass 320 kg is mounted
on a steel chassis and causes a vertical static deflection of 2 mm. The
reciprocating parts of the engine have a mass of 24 kg and move through
a vertical stroke of 150mm with SHM. A dashpot attached to the system
offers a resistance of 490 N at a velocity of 0.3 m/s. Determine : [6]

i) the speed of driving shaft at resonance

ii) the amplitude of steady state vibrations when the driving shaft of the
engine rotates at 480 rpm.

b) Define the following terms : [4]

i) Damping coefficient ii) Critical damping coefficient

iii) Damping factor iv) Logarithmic decrement

OR

Q4) a) A horizontal spring mass system with coulomb damping has a mass of 5
kg attached to a spring of stiffness 980 N/m. If the coefficient of friction is
0.25, calculate : [6]

i) the frequency of free oscillations

ii) the number of cycles corresponding to 50% reduction in amplitude
if the initial amplitude is 5 cm

iii) time taken to achieve this 50% reduction

b) Write a short note on Forced vibrations due to reciprocating unbalance.[4]

Q5) a) Find the natural frequencies of the system shown in Fig. 2. [12]

m1 = 10 kg, m2 = 12 kg

r1 = 0.10 m, r2 = 0.11 m

k1 = 40 × 103 N/m              k2= 50 × 103 N/m k3 = 60 × 103 N/m.
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b) Define the following terms : [4]

i) Zero frequency ii) Node point

OR

Q6) a) Find the natural frequencies and mode shapes for the torsional system
shown in Fig. 3. Assume J1 = J0, J2 = 2J0 and stiffness for each spring as
kt. [12]

b) Explain the concept of torsionally equivalent shaft. [4]

Q7) a) An accelerometer has a suspended mass of 0.01 kg with a damped natural
frequency of vibration of 150 Hz. It is mounted on an engine running at
6000 rpm and undergoes an acceleration of 1 g. The instrument records
an acceleration of 9.5 m/s2. Find the damping constant and the spring
stiffness of the accelerometer. [8]

b) Write a short note on prediction of vibration failure using time and
frequency domain analysis of vibration signals. [8]

OR

Q8) a) For finding vibration parameters of a machine running at 260 rpm, a
seismic instrument is used. The natural frequency of the instrument is 7
Hz and the recorded displacement is 6 mm. Determine the displacement,
velocity and acceleration of the vibrating machine assuming no damping.[8]

b) Write a short note on : [8]

i) FFT analyzer

ii) Condition monitoring of machines
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Q9) a) Determine the sound power level of a source generating [8]

i) 0.5W ii) 1.5W

iii) 2.2 W iv) 3W of sound power

b) Explain the following terms : [10]

i) Wavelength ii) Velocity of sound

iii) Decibel scale iv) Sound power level

v) Sound pressure level

OR

Q10)a) Define the following terms : [6]

i) Reflection coefficient ii) Absorption coefficient

iii) Transmission coefficient

b) Draw and explain the main components of human hearing mechanism.[6]

c) Show that if the sound pressure is doubled, the sound pressure level
increases by six decibels. [6]
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Q1) a) Write a short note on : [6]
i) Primary & Secondary energy sources.

ii) Primary energy consumption & Final energy consumption.

b) Explain targeted energy audit & its importance. [4]
OR

Q2) a) Explain detailed energy audit. [6]
b) Explain following instruments used in Energy Audit with their application:[4]

i) Ultrasonic leak detector

ii) Lux meter

Q3) a) What is the NPV of an energy conservation project with cash flow given
below : [6]

Initial investment Rs. (20,00,000)

Saving in Year Cash Flow

1 Rs. 400,000

2 Rs. 400,000

3 Rs. 600,000

4 Rs. 600,000

5 Rs. 700,000

The discount rate k = 10%. Is the proposal attractive?

b) Write a short note on simple payback period with the advantages of this
method. [4]
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OR

Q4) a) An air pre-heater costs Rs.4,00,000 and will last for 5 years. It will generate
a saving of Rs. 1,40,000 per year with a maintenance cost of Rs.20,000 per
year. The discount rate is 10% and salvage value is Rs. 10,000 at the end of
5 year. Is the proposal attractive by NPV method? [6]

b) What is return on investment? [4]

Q5) a) What are the different losses in a boiler system, which are considered in
Indirect method for calculating boiler efficiency? Explain with neat sketch.
Write formula for calculating boiler efficiency by Indirect method. [8]

b) What are the different opportunities for saving energy in central chilled
water plant? [8]

OR

Q6) a) Explain direct and indirect method of performance evaluation of a furnace
with their advantages & disadvantages. [8]

b) What are different Energy Conservation Opportunities in Cooling Tower
and Pumping System? [8]

Q7) a) Explain step by step approach for maximum demand control. [8]

b) Write a short note on - Energy saving opportunities with electrical system.[8]

OR

Q8) a) What is power factor? What are the benefits of improving power factor?[8]

b) Write a detail note on recommended luminance levels for various tasks/
activities/locations. [8]

Q9) a) Explain the concept of co-generation and its potential benefits with a neat
sketch. [8]
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b) Write short note on : [6]

i) Recuperator

ii) Regenerator

c) How does a shell & tube heat exchange work? [4]

OR

Q10)a) Explain various topping cycle cogeneration systems. [8]

b) What are the direct and indirect benefits of Waste Heat Recovery plant?[6]

c) Explain working heat wheel with neat sketch. [4]
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3) Assume suitable data, if necessary.

4) Use of electronic pocket calculator is allowed.

5) Neat diagrams must be drawn wherever necessary.
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SEAT No. :

Q1) a) List and compare discrete and continuous probability distributions. [4]

b) Following table shows test results for 600 fuel pumps tested for 660
hours under severe conditions. The following data was obtained for
number of fuel pumps failed out of 600 nos. Calculate the failure density
and hazard rate and tabulate the results. [6]

Time interval 0-110 110-220 220-330 330-440 440-550 550-660

(hrs.)

Number of fuel

pumps failed 123 180 144 63 54 36

OR

Q2) a) State the importance and role of the reliability function in an organization.[4]

b) Obtain the reliability of the system for the block diagram shown in figure
1. The number in each block shows the reliability of each component. All
the elements are independent. Find the reliability of the system if all the
elements have a reliability value of 0.88. [6]
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Q3) a) Explain delta-star method for conditional probability analysis. [4]
b) A steering gear assembly consists of three components having reliabilities

of 0.78, 0.93 and 0.84 connected in series. The reliability of a steering
gear assembly is desired as 0.72. Find for which components the reliability
values are to be improved and also find the values of individual reliabilities
of the critical components by using minimum effort method. [6]

OR
Q4) a) compare the approach used for reliability analysis of a system when using

tie-set and cut-set methods. [4]
b) A system with three elements 1, 2 and 3are having failure rates λ1=0.008,

λ2=0.003 and λ3=0.002 per hour respectively. Find failure rates as well
as reliability of each sub system for the entire mission period using ARINC
apportionment technique assuming mission time of 120 hours and desired
system reliability of 0.86. [6]

Q5) a) Operational availability of a cold storage assembly over 1600 hours is
0.84. Failure of the cold storage assembly follows an exponential
distribution with the probability of failure within 1600 hours is 0.24. Find
mean down time (MDT), mean time to repair (MTTR) and inherent
availability of the cold storage assembly ignoring the preventive
maintenance downtime. Consider mean administrative and logistic time
as 25% of MTTR. [8]

b) Define maintainability and state the factors which affect maintainability.
Also, compare the inherent, achieved and operational availability. [8]

OR
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Q6) a) A carburetor assembly has to be designed with a reliability value of 0.96
for 900 hours. Obtain the operational availability if maintainability of the
carburetor assembly over the same period of time is 0.88 and administrative
and logistic time is 30% of MTTR. Assume that the repair time follows
an exponential distribution and a constant hazard rate for failure of
carburetor assembly. Also, obtain the inherent availability of the system
over the same period of time. [8]

b) Define preventive, predictive and corrective types of maintenance. State
the benefits of each type of maintenance with suitable examples. [8]

Q7) a) Abrasive feeder system supplies abrasive particles to mixing chamber of
abrasive jet machine using two supply lines. Flow of abrasive particles is
controlled by flow control valves. Supply line 1 has fitted with flow control
valve A and a supply line 2 has fitted with flow control valve B.
Compressed air is supplied to mixing chamber using compressor (C)
which is run by a prime mover (PM). To have a proper mixing of the
abrasive particles with the compressed air, it is necessary to have a
continuous supply of the abrasive particles from at least one of the supply
lines and prime mover and compressor should function satisfactorily.
Draw the block diagram for the complete feeder system and construct
the fault tree for the condition no mixing of abrasive particles. Also,
calculate the reliability of the feeder system. The probability of failure of
the valves, compressor and prime mover is as given below. [10]

Name of the Valve Compressor Prime mover

Component A B C PM

Failure Probability 0.004 0.005 0.003 0.006

b) What is fault tree analysis (FTA)? Give four basic symbols used in FTA.
Explain four points of differences between FTA and failure mode and
effects analysis (FMEA) approach. [8]

OR

Q8) a) A coolant supplying system consists of two supply lines fitted with valves,
motors and pumps. A supply line 1 is fitted with coolant pump P1 run by
a coolant motor Ml and flow control valve V1 to control the flow of
coolant. A supply line 2 is fitted with coolant pump P2 run by a coolant
motor M2 and a flow control valve V2. To have a continuous coolant
supply, it is necessary to have a coolant supply at least from one of the
supply line. Draw a block diagram for the system and construct the fault
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tree for the condition ‘no supply of coolant from the system’. Also,
calculate the reliability of the system if the reliabilities of pumps, valves
and coolant motors are as follows. [10]

Name of the Coolant pumps Valves Coolant motors

Component P1 P2 V1 V2 M1 M2

Failure

Probability 0.953 0.872 0.932 0.888 0.915 0.865

b) What is Design of Experiments (DOE)? Comment on the statement that a
well-designed experiment assist in determining the key factors in a process
and in selecting the process parameters at which the process would give
better performance. [8]

Q9) a) The following data refers to a certain test of equipment : [8]
Failure number 1 2 3 4 5 6 7 8

MTTF (hrs.) 277 144 444 377 311 244 188 366

Find out the reliability of the equipment and plot the variation of reliability
against time using:
i) Mean ranking method and
ii) Median ranking method

b) Write a note on [8]
i) Markov model
ii) Reliability in Manufacturing

OR
Q10)a) The stress developed in journal housing is known to be normally distributed

with a mean a value of stress is 281 N/mm2 and standard deviation of 24
N/mm2. The mean material strength of journal housing is 384 N/mm2 and
standard deviation is 33 N/mm2. Assuming that the material strength of
journal housing and induced stresses are independent, determine the
probability of survival of journal housing, average, minimum and maximum
values of factor of safety.
Extract the data from following table which shows the normal variant (Z)
and ∅(Z). [8]

Z 2.1 2.2 2.3 2.4 2.5 2.6

∅(Z) 0.9642 0.9722 0.9786 0.9836 0.9876 0.9906

b) Reliability test and durability test appear very similar from the testing
mechanics’ viewpoint; it is often difficult to discern any differences.
Comment on the statement. [8]
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Total No. of Questions : 10]

[5254]-538

B. E. (Mechanical - Heat Power Engg)

GAS TURBINE PROPULSION

(2012 Pattern)

Time : 2½ Hours] [Max. Marks : 70

Instructions to the candidates:

1) Answer Q1 or Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8, Q9 or Q10.

2) Draw Neat diagrams wherever necessary.

3) Use of scientific calculator is allowed.

4) Assume suitable data where ever necessary.

5) Figures to the right indicate full marks.

P2142
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[Total No. of Pages : 3

SEAT No. :

Q1) a) State the principle of rocket propulsion. [2]

b) What are advantages of co-generation cycle? State minimum of criteria.[4]

c) State any four assumptions of Brayton cycle. [4]

OR

Q2) a) With the help of neat diagram explain reheat gas turbine cycle. [4]

b) A simple gas turbine is to develop 2000kW. Ambient conditions are
0.95bar, 20°C. Stagnation pressure at inlet to compressor is 1 bar and at
compressor exit the conditions are 6 bar 220°C. Total head temperature
at turbine exit is 450°C. Find out total head isentropic efficiency of
compressor and air mass flow for duct diameter of 30cm.

Also find out temperature at inlet to turbine. Neglect fuel mass. Assume
standard properties. [6]

Q3) a) Give advantages of gas turbine plants over steam power plants. [5]

b) What is pulse jet engine? Mention its advantages and drawbacks. [5]

OR
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Q4) a) A turbo jet unit mounted on aircraft has following data:

Isentropic efficiencies for compressor, turbine and nozzle are 80%, 85%,
90% respectively, inlet conditions are 0.8 bar, 280k, final pressure 4 bar,
C

pa
=1 kJ/kg k, γ=1.4, C

pg 
=

 
l .2kJ/Kg K, γ

g
=l.35, fuel calorific value

42000kJ/kg,nozzle back pressure. 0.6 bar, maximum cycle temperature
550°C, craft speed 720km/hour, air flow 20kg/second. Find out power
required to drive compressor and air fuel ratio. [6]

b) Define inlet diffuser efficiency and propulsive efficiency. [4]

Q5) a) Referring to axial flow turbines, define Degree of reaction static head
efficiency and total head efficiency. [6]

b) In a single stage impulse turbine nozzle angle is 65° to axial direction, gas
leaves blades with absolute velocity 300m/s, at 30° to axial direction. Assume
zero axial thrust and find blade velocity, blade angle, power and blade
efficiency assuming inlet and outlet angles equal Assume m

g
 = 16kg/s.[10]

OR

Q6) a) Discuss in brief: cooling of gas turbine blades. [4]
b) Explain velocity compounding if impulse turbine. [6]
c) Discuss performance curves of gas turbine. [6]

Q7) a) A 8 stage axial flow compressor with 50 % reaction blading takes air at
20°C at rate of 3 kg/s. pressure ratio is 6 with isentropic efficiency 89%.
All stages are similar. Mean blade velocity is 180m/s and axial flow velocity
is 110m/s. [12]
Find :

i) Power required

ii) Blade angles

b) Draw velocity triangles for axial flow compressor and obtain expression
for work input/kg air. [6]

OR

Q8) a) Define degree of reaction for a stage of axial flow compressor and prove

that R = 
1

2

vf

U
 (tanB1 + tanB2) Where Bl and B2 are blade angles with

respect to axial direction. [10]
b) Explain surging and stalling and explain how to avoid them. [4]
c) Explain flow coefficient and diffuser enthalpy drop coefficient. [4]
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Q9) a) What is flame stabilization? List out different methods and explain any
one. [8]

b) Discuss any four requirements of gas turbine combustion chamber. [8]

OR

Q10)a) With help of neat diagram explain tubular combustion chamber. Compare
it with annular and Tubo -Annular chambers. [8]

b) Discuss methods of cooling flame tubes. Draw neat sketches. [8]



Total No. of Questions : 10]

[5254]-539

B. E. (Mechanical)

PRODUCT DESIGN & DEVELOPMENT (Theory)

(2012 Pattern) (Semester - I)

Time : 2½ Hours] [Max. Marks : 70

nstructions to the candidates:

1) All questions are compulsory.

2) Figure to the right indicate full marks.

1) Attempt Q.1 or Q.2 Q.3 or Q.4 Q.5 or Q.6 Q.7 or Q.8, and Q.9 or Q.10.
2) Figures to the right indicate full marks.
3) Draw neat figures wherever necessary.
4) Assume Suitable data if necessary.
5) Use of scientific calculators is allowed.
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Q1) Discuss various factors that affect concept selection. Explain puzh’s chart
with suitable example. [10]

OR

Q2) a) Explain difference between product design & development. [4]

b) Explain different types of customer needs. [6]

Q3) Discuss product verification & product validation with suitable example.[10]

OR

Q4) Discuss How mission statement & technical questioning helps to design better
products. Elaborate in detail. [10]

Q5) a) Explain various concerns in measurement phase during? tear down. [8]

b) What is cost control? Explain systematic procedure for calculation of
cost. [8]

OR

Q6) a) Explain detailed procedure of Benchmarking. [8]

b) Explain any two types of product portfolio architectures in detail with
suitable example. [8]
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Q7) a) Explain Guidelines of Design for manufacture. [8]

b) Discuss Guidelines of Design for welding. [8]

OR

Q8) a) Elaborate guidelines for Design for environment. [8]

b) What is life cycle assessment? Explain any one method in detail. [8]

Q9) a) Explain different phases of product life cycle with suitable example. [9]

b) Discuss elements of product life cycle management. [9]

OR

Q10)a) Explain different phases with corresponding technologies utilized in detail.[9]

b) Explain the importance of product data & product workflow in product
life cycle management. [9]



Total No. of Questions : 12]

[5254]-540
B. E. (Mechanical SandWich) (Semester - VIII)

OPERATIONS RESEARCH
(2012 Pattern) (Elective - II)

Time : 2.½ Hours] [Max. Marks : 70
Instructions to the candidates:

1) Figures to the right indicate full marks.
2) Use of logarithmic tables slide rule, Mollier charts, electronic pocket

calculator and steam tables is allowed.
3) Assume suitable data, if necessary.
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Q1) ABC company uses lathe, milling and grinding machines to manufactures parts.
The given table represents the machining time required for parts. The
manufacturing time available on different machines and processing on each
machine part. Formulate LPP for Part I and Part II to be manufactured per
week in order to maximize profit. [8]

Machining time required for Machining time required

Type of Machine Machined parts (minutes) per week (minutes)

I II

Lathe Machine 12 06 3000

Milling Machine 04 10 2000

Grinding Machine 02 03 900

Profit per unit Rs 40 Rs 100

OR

Q2) a) Explain the various environments in which decision are made. [4]

b) Explain basic steps involved in construction of decision tree. [4]
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Q3) Determine an initial basic feasible solution to the following transportation
problem shown in table below using lowest cost entry method. [8]

Warehouses Supply

W
1

W
2

W
3

W
4

W
5

W
6

↓
A 2 1 3 3 2 5 50

Origin B 3 2 2 4 3 4 40

C 3 5 4 2 4 1 60

D 4 2 2 1 2 2 30

Demand → 30 50 20 40 30 10

OR

Q4) A company has one surplus car in each of the district’s 1, 2, 3, 4 and 5 and one
deficit car in each of districts I, II, III, IV, V and VI. The distance between
districts in kilometers is given in table below. Determine the assignment of cars
from districts in surplus to districts in deficit so that total distance covered by
car is minimum. [8]

I II III IV V VI

1 12 10 15 22 18 8

2 10 18 25 15 16 12

3 11 10 3 8 5 9

4 6 14 10 13 13 12

5 8 12 11 7 13 10

Q5) Using method of sub game, solve the following game [6]

Player 2

1 2 3

Player 1 1 1 3 11

2 8 5 2

OR
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Q6) XYZ production company have following data,

Sell price per unit = Rs 14

Total units sold = 50,000

Fixed cost = Rs12,000

Find: i) P/V ratio

ii) B.E.P. in units

iii) B.E.P. in sales

iv) Margin of safety

v) Total profit

[6]

Q7) a) A chemical company requires 3600 kg of raw material for manufacturing
a particular item/year. It has been estimated that cost of placing an order
is Rs 36 and cost of carrying an inventory is 25% of investment in
inventories. The price is Rs 10/kg.. [8]

Find i) optimal lot size ii) optimal order cycle time

iii) minimum yearly total cost

b) An Automotive company is thinking of replacing a particular machine whose
cost price is Rs 12,200. The scrap value of the machine is Rs 200/-.
The maintenance costs are found to be as follows : [8]

Year 1 2 3 4 5 6 7

                Maintenance cost in Rs 220 500 800 1200 1800 2500 3200

Determine when the company should get the machine replaced?

OR

Q8) a) A manufacturing company purchases 9000 parts of a machine for its
annual requirements, ordering one month’s requirement at a time Each
part costs Rs 20 The ordering cost per order is Rs15 and carrying charges
are 15% of average inventory/year Suggest a economical purchasing policy
for company. What advice would you offer and how much would it save
the company per year? [8]
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b) Machine X costs Rs 45,000/- and the operating costs are estimated at Rs
1000/-for the first year, increasing by Rs 10,000/- per year in the second
and subsequent years. Machine Y costs Rs 50000/and operating costs
are Rs 2000/- for the first year, increasing by Rs 4000/- in the second and
subsequent years. If we now have a machine of type X, should we replace
it by Y. If so when? Assume both machines have no resale value and
future costs are not discounted. [8]

Q9) a) A machinist finds that the time spent on his jobs have an exponential
distribution with mean of 30 minutes. If he repairs sets in the order in
which they come in, and if the arrival of sets is approximately Poisson
with an average rate of 10 per 8 hour day, what is machinist’s expected
idle time each day? How many jobs are ahead of the average set just
brought in? [8]

b) Five jobs A, B, C, D and E are to be made on the three groups of machines
m

1
, m

2
 and m

3
 in that order, the time required for each job is given in table

below Sequence the job on machines for minimum elapsed time starting
from first job on m

1
 to the finishing of last job on m

3
, also find idle time for

machine during elapsed time. [8]

Job A B C D E

Time for m
1
 (min.) 20 27 31 15 19

Time for m
2
 (min.) 7 9 6 12 14

Time for m
3
 (min.) 27 31 16 14 16

OR

Q10)a) In a bank one cashier is there to serve the customers. And the customers
pick-up their needs by themselves. The arrival rate is 9 customers for
every 5 minutes and the cashier can serve 10 customers in 5 minutes.
Assuming Poisson arrival rate and exponential distribution for service
rate. Find : [8]

i) Average number of customers in the system.

ii) Average number of customers in the queue or average queue length.

iii) Average time a customer spends in the system.

iv) Average time a customer waits before being served
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b) There are five jobs each of which must go through two machines X and
Y in the order of XY. Processing times are given in table below. Determine
a sequence for five jobs that will minimize the elapsed time and also
calculate the total idle time. [8]

Job 1 2 3 4 5

Time for X (min.) 5 1 9 3 10

Time for Y (min.) 2 6 7 8 4

Q11)a) A project consists of six activities. Draw the network diagram and calculate
EST, LST, EFT, LFT and floats. Determine the critical path and find
total project duration. [8]

Activity Immediate Activity Duration

Predecessor

A - 4

B A 6

C B 5

D A 4

E D 3

F E, C 3

b) An electronic company sells some good items, the post data of demand
per week in 100 kg with frequency is given below. [8]

Demand 0 5 10 15 20 25

Frequency 2 11 8 21 5 3

Using the following sequence of random nos. 35, 52, 19, 13, 23,93, 34,
57, 35, 83. Generate demand for next 10 weeks and also find average
demand per week.

OR

Q12)a) A small maintenance project consist of following 12 jobs. Draw the network
of the project. Summarize CPM calculations in tabular form. Calculating
the three types of floats for jobs and hence determine critical path. [12]
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Job 1-2 2-3 2-4 3-4 3-5 4-6 3-8 6-7 7-9 6-10 8-9 9-10

Duration 2 7 3 3 5 3 5 8 4 4 1 7

b) A T.V. company produces two components, A and B which must be
processed through assembly and finishing department. Assembly has 90
hours available, finishing can handle upto 72 hours of work. Manufacturing
one A component needs 6 hours in assembly and 3 hours in finishing.
Each B components needs 3 hours in assembly and 6 hrs in finishing, If
profit is Rs120 per A and Rs 90 per B, calculate the best combinations of
A and B to realize profit of ‘Rs 2100 [4]



Total No. of Questions : 10]

[5254]-541
B. E. (Mechanical Engineering)

ADVANCED MANUFACTURING PROCESSES
(2012 Pattern) (End Semester) (Theory)

Time : 2½ Hours] [Max. Marks : 70
Instructions to the candidates:

1) All questions are compulsory i.e. Solve Q.1 or Q. 2, Q.3 or Q.4, Q.5 or Q.6, Q.7
or Q.8, Q.9 or Q.l0.

2) Figures to the right indicate full marks.
3) Assume suitable data, if necessary.
4) Neat diagrams must be drawn wherever necessary.

P2145

P.T.O.

[Total No. of Pages : 4

SEAT No. :

Q1) In following table,advanced manufacturing processes are given on left hand
side and two characteristics/applications of each process are given on right
hand side. Match the process with their correct application/characteristic.[10]

Advanced processes Process characteristics and/or applications

A. Chemical etching i) Burr-free sharpening of hypodermic needles

Profiling of worn locomotive traction motor gears

B. Hydroforming ii) Electrohydraulic forming

Radar dishes

C. Electrochemical grinding iii) Bending of thin tubes into complex shapes

Ball Joint Assembly

D. Friction stir welding iv) Non consumable rotating tool

A solid phase process

E. HERF v) Dedicated expensive toolings

Automotive wheels and suspension parts

F. Squeeze casting vi) Undercutting effect

Machining of Silicon substrate
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G. High velocity forming vii) Turbulated cooling holes

Sulfuric, Nitric, and hydrochloric acids

H. Shear spinning viii) Products free from shrink, voids and gas pocket etc.

Automobile steering wheel

I. Shaped tube electrolytic ix) Production of conical and axisymmetric parts

machining Flow turning

J. Vacuum die casting x) Medical and commercial cookware applications

Aluminium tubes for bicycle frames

OR

Q2) State whether the following statements are true or false : [10]

a) Non-traditional or unconventional machining processes are the processes
where in there is direct contact between tool and work piece.

b) In Roll forming, side rolls and cluster rolls are used to provide greater
precision and flexibility and to limit stresses on the material.

c) Electrolytic in-process dressing, Electro-jet machining and Laser assisted
electrochemical machining are hybrid machining processes.

d) Electrochemically ground specimens havehigh fatigue strength and good
dimensional tolerances.

e) In forward flow forming spun material flows under the roller in opposite
direction of the feed motion of roller and towards the unsupported end
of the mandrel.

f) Large and thick parts can be economically and efficiently shaped by
explosive forming in comparison to Electromagnetic Forming (EMF)
process.

g) The spinnability of the material is dependent on the material to be shear
form.

h) Shaped-Tube Electrolytic Machining (STEM) is usually used to obtain
small aspect ratio circular holes.

i) Using Electrochemical grinding on hard materials higher MRR and good
tolerances are achieved as compared to conventional grinding.

j) Electromagnetic forming (EMF) process is applicable only for small size
electrically conducting work pieces.
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Q3) a) Friction stir welding is considered as ‘Green technology’, comment on
the statement. [6]

b) State with sketch the working principle of the Electrolytic in-
processdressing. [4]

OR

Q4) a) Explain with neat sketch the different machining zones in electrochemical
grinding. [6]

b) Roll forming is ideal for producing constant-profile parts with long lengths
and in large quantities. Justify the statement. [4]

Q5) a) With a schematic of diamond turn machine (DTM) name the various
components of DTM based on their functionality. [8]

b) In what way the micro-electric discharge machining (micro-EDM) process
differs from Electric discharge machining process. Also, state the process
parameters which affect the oversize and aspect ratio obtained using micro-
EDM process. [8]

OR

Q6) a) With a schematic explain the principle of Ultrasonic micromachining
process (USMM). Also, state the various process parameters which
influence the USMM performance. [8]

b) List four properties of diamond tools which considered them as the most
suitable tool for diamond micromachining? Also, state the applications
of diamond micromachining. [8]

Q7) a) State the advantages and applications of additive manufacturing processes.
Also, categorize the additive manufacturing processes as specified by
ASTM standard. [8]

b) What is Direct Write technology (DW)? Classify Direct Write technology
and explain any one of them with neat schematic. [8]

OR
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Q8) a) State with sketches the principle of Laminated Object Manufacturing
(LOM) and Fused Deposition Modeling (FDM). [8]

b) Describe the process steps for manufacturing a component from
design/drawing stage to finished component using an additive
manufacturing process. [8]

Q9) a) State advantages of electron microscopes over optical microscopes.Also,
name the various types of electron microscopes. [6]

b) Explain with sketch the principle of online dimensional measurement using
laser-based diffraction technique. [6]

c) With a schematic state the working principle of interference microscope.
Also, state the applications of interference microscopy. [6]

OR

Q10)Write Short notes on : [18]

a) Atomic force microscope (AFM)

b) Scanning tunneling microscope (STM)

c) Interference comparators
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Q1) Explain the performance characteristic curves of reciprocating and centrifugal
compressors. [10]

OR

Q2) A typical two - evaporator R - 134a system working with individual compressor
and individual expansion valve has - 30°C(20TR) and - 5°c (30TR) evaporating
temperature and 40°C condensing temperature. Calculate [10]

a) Overall COP

b) Mass flow rate of refrigerant through each compressor

c) Cooling capacity on the condenser

d) Displacement volume required for each compressor if their vol.
eff. = 0.9

Q3) a) List out the limitations of VCS for the production of low temperatures.[5]

b) Explain the construction working of externally compensated regulating
valve. [5]

OR
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Q4) a) Write a short note on defrost method for multiple evaporator systems.[5]

b) Write a short note on : [5]

i) Liquefaction of nitrogen

ii) Liquefaction of hydrogen

Q5) a) Write a short note on “Baudelot Cooler’. [4]

b) Design R - 22 condenser to meet the following conditions; [12]
Refrigeration load 30TR
Condensing temperature 37.78°C
Evaporating temperature –1.11°C
Water inlet temperature 25.55°C
Water flow rate per TR 0.00757 m3/min
Heat rejection factor 1.013
Maximum tube length & diameter 3.6576 m & 2.54 cm
Fouling factor 0.001 m2K/W
HTC inner & outer side respectively 6000 W/m2.K & 1500 W/m2.K
State the selection basis of condenser

OR

Q6) a) Write a short note on ‘Pump Circulation System”. [8]

b) Explain the procedure of thermal design of shell and tube condensers.[8]

Q7) a) A test is performed on an induced draft counter flow cooling tower. The
following observations are made : [16]
Water flow rate : 12.67 kg/s
Air flow rate :- 11.9 kg/s
Water entering temperature : 36.3°C
Water leaving temperature : 32.1°C
Ambient air conditions : 43.3°C DBT, 25.6°C WBT
If the dimensions of the tower are length L = 3.9624 m, width W = 2.616
m and height H = 2.438 Determine the following :
i) Value of the performance coefficient.
ii) The wetted area of tower if air HTC is 83 W/m2K.
iii) Value of mass transfer coefficient
iv) Tower efficiency
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OR

Q8) a) Explain working of coil/fill type evaporative cooling tower with neat
sketch. [8]

b) Explain the thermal analysis of cooling tower. [8]

Q9) a) Write a short note on : [12]

i) Vortex Tube

ii) Thermoelectric Refrigeration

b) Discuss various types of wick structures used in heat pipe. [6]

OR

Q10) a) In steam jet refrigeration the dry saturated motive steam is supplied at 6
bar. The amount of motive steam per unit mass of flash vapour is
2 kg/kg. The quality of vapour at the beginning of compression is 0.9.
The condensing and flash vapour temperature is 40°C and 5°C
respectively. The compression efficiency is 0.78. Obtain the TR of the
system for 0.8 kg/s of motive steam and volume of vapour handled by
the ejector.    (Use steam table for properties). [12]

b) Discuss various applications of heat pipe. [6]
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Q1) a) Explain with neat sketch derivation of link transformation. [4]

b) Explain sensor selection criteria for robotic applications. [6]

OR

Q2) a) Explain the construction of Brushless DC motor with neat sketch.
Transformation matrix of an object with respect to the robot base is
given by [4]

Tobject

1 0 0 15

0 0 1 35
Base

0 1 0 20

0 0 0 1

⎡ ⎤
⎢ ⎥−⎢ ⎥=
⎢ ⎥−
⎢ ⎥
⎣ ⎦

b) The gripper of the robot has its application vector parallel to X - axis of
the robot base frame and the sliding vector parallel to the Y - axis of the
robot base frame. Determine the 3 × 3 rotation matrix between the robot
base and gripper; also between the object and the gripper. [6]

Q3) a) Explain with suitable examples velocity ellipse and ellipsoids. [6]

b) Explain different joints used in robots. [4]

OR
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Q4) a) Write a short note on [6]

i) Jacobian

ii) Singularities

b) Explain with neat sketch the construction of servo grippers. [4]

Q5) a) Write down the steps involved in simulation of equations of motion for
serial manipulator. [8]

b) Explain dynamic model requirements of a spatial manipulator. [8]

OR

Q6) a) Derive Lagrangian - Euler formulation for single link with rotary joint.
Derive an expression for torque at joint. [10]

b) What are different tools used in simulation of Robotics? [6]

Q7) a) What are general considerations in Trajectory planning. An actuated joint
of a six axis Robot is to be rotated from 30° to 80° in 5 seconds. [8]

b) Determine Linear, Quadratic, and Cubic trajectories for the joint. [8]

OR

Q8) a) Explain different types of controllers used in industrial robots. [8]

b) What will be the PID output having K
p 

= 4, K
1
 = 0.6, K

D 
= 0.5 and

P
0
 = 55% and subject to error change as shown in figure. [8]

i) Initially

ii) After 4 seconds

E
rr

or
 e

p(
%

)
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Q9) a) Explain steps in Image processing and analysis. [8]

b) Explain necessity and application of Artificial Intelligence for Robotic
system.  [10]

OR

Q10) a) Write a short note on [10]

i) Linear Kalman filter

ii) Sampling

b) Explain various techniques of AI. [8]



SECTION - I

Q1) Define and explain what do you understand by industrial Engineering? Explain
the Frederick Taylor’s contribution towards scientific management. [6]

OR

Q2) Explain types of organization. [6]

Q3) Explain Method Study. What are different recording techniques in method
study. [7]

OR

Q4) Describe with suitable examples following (Any Two) [7]

a) Operation process chart

b) Flow process chart

c) Two handed process chart
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Q5) Write short notes on : (Any Four) [7]

a) Allowance

b) Basic time

c) Standard time

d) MOST

e) PMTS

OR

Q6) Following are the element times of a machining operation. Calculate normal
time, standard time for this job. [7]

Element Observed Time Performance Frequency Relaxation Allowance.
(Min) Rating (%)

1 1.8 80 1 10
2 2.20 90 1 12
3 6.30 100 1 10
4 3.20 100 1 10
5 1.40 90 1 12
6 20.00 80 1/25 12

Q7) a) For a particular product demand is given below. With a smoothing
constant of 0.20 and using first order exponential smoothing what is
forecast for month of September? [8]

Month Actual Demand

April 200

May 150

June 180

July 220

August 200

b) Explain  the objectives of material handling and meterial handling
Equipments. [8]

OR
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Q8) a) Annual demand for an item is 5400 units. Ordering cost is Ps. 600 per
order, Inventory carrying cost is 12% of the average inventory. [8]

Lot Size Unit Price (Rs.)

0 - 2300 12

2400 - 2999 10

3000  and above 8

b) What is demand forecasting? Explain functions of production planning
and control. [8]

Q9) a) Describe the factors to be considered while finalizing the plant location
with suitable illustration. [9]

b) What is assembly line balancing? Explain Largest Candidate Rule method.[8]

OR

Q10) a) Explain need of store management. [8]

b) Explain following terms [9]

i) LCR method

ii) Push and Pull Production system

Q11) a) What do you understand by BEA? [8]

b) A company has given following information.  [9]

Data Rs.

Sales 2,00,000/-

Variable Overheads 1,20,000/-

Fixed Overheads 50,000/-

Net profit 30,000/-

Determine
i) P/V ratio
ii) BEP
iii) Margin of Safety
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OR

Q12) a) What is importance of standard costing? Explain different elements of
costs. [8]

b) A factory producing only one item which it sells for Rs 12.50 per unit
has fixed cost Rs. 60,000 and variable cost is Rs. 7.50 per unit. Find out

[9]

i) No. of units to be produced to break even

ii) No. of units to be produced to earn profit Rs. 12,000/-

iii) The profit if 25,000 units are produced and sold.



Q1) Elaborate the role of various External Drivers in PLM implementation. [10]

OR

Q2) Discuss in detail PLM Life Cycle Model with all its phases. Explain significance.
[10]

Q3) a) Discuss emergence of PLM from Product Data Management. [6]

b) What is Engineering Vault? Discuss in brief. [4]

OR

Q4) a) Explain the impact of any three Board Room Drivers on PLM.  [6]

b) What is Product Reuse in Digital Life Cycle? Explain. [4]

Q5) Elaborate need and requirements of Product Life cycle Management System?
Discuss its working in detail. [16]

OR

Q6) Explain in detail with structure and working product model and product
information data model. Compare the characteristics. [16]

Total No. of Questions : 10]
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Q7) a) Discuss key management issues in product data and product workflow.[9]

b) What is PLM strategy? Explain different principles of PLM strategy
formulation. [9]

OR

Q8) Discuss in detail various data issues as Access, Applications, Archiving,
Availability, Change, Confidentiality in PLM. [18]

Q9) Elaborate in detail various phases of product life cycle and corresponding
technologies to be applied. [16]

OR

Q10) a) What is Change Management in Engineering. Discuss its implementation
in PLM. [8]

b) Discuss the concept of Collaborative Engineering. How it is different
from Concurrent Engineering? Explain. [8]



Q1) a) Explain with neat sketch an ‘Articulated Vehicle Layout’. [5]

b) Write note on Vacuum operated clutch. [5]

OR

Q2) a) Write short note with sketch on Continuous Variable Transmission. (CVT)[5]

b) Explain with neat sketch various loads acting on Vehicle Frame. [5]

Q3) a) Define with neat sketches the following terms related to steering geometry.[6]

i) Camber

ii) Scrub radius

iii) KPI (King Pin Inclination)

b) How tyres are rated and specified. [4]

OR

Q4) a) Explain with neat sketch ‘Hotchkiss Drive’. [5]

b) What are different types of stub axles. Explain any one with neat sketch.[5]

Q5) a) What are different types of shock absorbers. Explain with neat sketch
‘Telescopic type hydraulic shock absorber’. [8]

b) Explain with neat sketch Antilock Braking System (ABS). Write its
advantages and limitations over other types. [8]

Total No. of Questions : 10]
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OR

Q6) a) Explain with the help of suitable diagram Hydro gas suspension. State its
merits and demerits. [8]

b) Explain with neat sketch the working principle of Hydraulic brakes and
write its advantages and limitations. [8]

Q7) a) A Ashok Leyland truck has a gross vehicle weight of 89026 N. Engine
displacement is 10 m3, power is 77.3 KW at governed speed of 2400
rpm and maximum torque 345.8 N-m at 1400 rpm. Rear axle ratio is
6.166 : 1. Fourth speed reduction ratio in transmission is 1.605 : 1, drive
line losses amount to 10.7 KW at 1400 rpm. Tyre size is 0.4572 m ×
1.016 m (effective wheel diameter is 0.950 m), frontal area of truck is
6.95 m2. Calculate the grades which the vehicle can climb in fourth gear
in still air conditions.

i) At Governed engine speed. [6]

ii) At speed of maximum torque in the equation R = Kr. W + Ka. A.V2[4]

Where, Kr = 0.014, Ka = 0.0462 and V in Km/h.

Overall gear ratio G = 6.166 × 1.605 : 1 = 9.9 : 1

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

i) NVH in automobiles

ii) Electrical car layout

iii) Air bag systems

OR

Q8) a) Write short notes on the following (any two) [8]

i) Road performance curves.

ii) Automatic seat belts.

iii) Roll over safety Regulations.

b)  Explain with schematic diagram ‘Solar Operated vehicle’. [5]

c) Write working principle of any type of tachometer. [5]
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Q9) a) Explain the following (any two) [8]

i) Trafficator

ii) Electrical Horn

iii) Electric Wind Screen Wiper

b) Explain any two complaints of propeller shaft assembly along with four
causes  and remedies of each complaint.  [8]

OR

Q10) a) Write short notes on following (Any Two) [8]

i) Traction Control Devices.

ii) Dashboard Instruments.

iii) Electrical Fuel Pump

b) Explain with neat sketch ‘Lead Acid Battery’. Write its advantages and
limitations over other types of batteries. [8]
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Q1) a) Write short notes on : [6]

i) Effect of element aspect ratio on accuracy.

ii) Mesh refinement vs higher order elements.

b) Discuss the advantages and disadvantages of FEM over [4]

i) Classical method

ii) Finite difference method

OR

Q2) a) Explain the principle of Rayleigh - Ritz method. [6]

b) Explain plane stress formulation and its importance. [4]

Q3) Determine the nodal displacements and element stresses by finite element
formulation for the following figure. Use P = 300 kN; A

1
, = 0.5 m2; A

2
 = 1 m2;

E = 200 GPa [10]

OR

Total No. of Questions : 10]

[Total No. of Pages : 4
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B.E. (Mechanical)

FINITE ELEMENT ANALYSIS
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2) Figures to the right indicate full marks.

3) Use of electronic pocket calculator is allowed.

4) Assume suitable data, if required.
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Q4) a) Calculate displacements and stress in a triangular plate, fixed along one
edge and subjected to concentrated load at its free end. Assume
E = 70,000 MPa, t = 10 mm and v = 0.3 [6]

b) What is meant by displacement function? Write down convergence criteria
for Finite element Analysis. [4]

Q5) a) Explain the isoparametric concept in finite element analysis. [6]

b) Determine the Cartesian coordinate of the point P(ζ = 0.25, η = 0.5)
shown in fig. [6]

c) State and explain the three basic laws on which isoparametric concept is
developed. [6]

OR

Q6) a) Explain the terms isoparametric, subparametric and superparametric
elements. [8]

b) For the element shown in fig. assemble Jacobian matrix and strain
displacement matrix for the Gaussian point (0.2578, 0.6550). [10]

(3,5) (7,7)

(8,3)

(2,1)

y

0
x

p
•

(0,40) (30,40)

1(0,10)

y

x
2(30,10)
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Q7) a) Write down governing equation of steady state Heat Transfer and also
write down elemental stiffness matrix and compare with Bar element.[6]

b) Consider a brick wall of thickness 0.6 m, k = 0.8 W/m°K. The inner
surface is at 28°C and the outer surface is exposed to cold air at - 10°C.
The heat transfer coefficient associated with the outside surface is
40 W/m2°k. Determine the steady state temperature distribution within
the wall and also the heat flux through the wall. Use two elements and
obtain the  solution. [10]

OR

Q8) a) Heat is generated in a large plate (K = 0.4 W/m °C) at the rate of
5000 W/m3 The plate is 20 cm thick. Outside surface of the plate is
exposed to ambient air at 30°C with a convective heat transfer coefficient
of 20 W/m2°c. Determine the temperature distribution in the wall. [10]

b) Derive FEA stiffness matrix for Pin Fin Heat Transfer problem. [6]

Q9) a) Write down Consistent mass and Lumped Mass Matrix for [6]

i) Bar Element

ii) Plane Stress Element

b) Find the natural frequencies of longitudinal vibrations of the same stepped
shaft of areas A = 1000 mm2 and 2A = 2000 mm2 and of equal lengths
(L = 1m), when it is constrained at one end, as shown below. [10]

OR

Q10) a) Explain Each term of Dynamic Equation given below and explain
importance of eigen values and eigen vectors. [6]

mx cx kx f+ + =
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b) Find the natural frequencies of longitudinal vibrations of the unconstrained
stepped shaft of areas A and 2A and of equal lengths (L), as shown
below. [10]



Q1) a) Write note on : [5]

i) Compressible flow machines

ii) Incompressible flow machines

b) Explain performance characteristics curves for pumps. [5]

OR

Q2) a) Differentiate between compressible & incompressible flow machines.[5]

b) Explain the basic equation of energy transfer between fluid & rotor. [5]

Q3) a) Explain effect of acceleration in suction & delivery pipe on indicator
diagram. [5]

b) A double acting reciprocating pump running at 40 rpm is discharging 1
m3 of water per min. the pump has a stroke of 400 mm. The diameter of
the piston is 200 mm. the delivery & suction head are 20 m & 5 m
respectively. Find the slip of the pump & power required to drive the
pump. [5]

OR

Total No. of Questions : 10]
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Q4) a) What is slip in pump? Explain the meaning of negative slip. [5]

b) A single acting reciprocating pump has a plunger diameter 250 mm &
stroke of 450 mm runs at 60 rpm. The length & diameter of delivery pipe
are 60 m & 100 mm respectively. Determine the power saved in
overcoming friction in the delivery pipe by fitting an air vessel on the
delivery side of the sump. Assume friction factor = 0.01. [5]

Q5) a) Explain performance of axial fan with graph. [8]

b) How the dust erosion of centrifugal impeller does occur? What is its
effect on the performance? [8]

OR

Q6) a) Enlist the methods to reduce the fan noise. [8]

b) Discuss various applications of fans & blowers. [8]

Q7) a) Explain UGV & DGV with velocity triangle. [8]

b) A centrifugal blower takes in 180 m3/min of air at suction pressure of
1.013 bar & temperature of 430° C and delivers it at 750 mm of W.G.
taking the efficiencies of the blower and drive as 80% & 82% respectively.
Determine the power required to drive the blower and the state of air at
exit. [8]

OR

Q8) a) Write short note on selection of blowers for a desired application. [8]

b) A centrifugal fan has the following data :

Inner diameter of the impeller = 18 cm

Outer diameter of the impeller = 20 cm

Speed = 1450 rpm

relative velocity at entry = 20 m/s

absolute velocity at entry = 21 m/s

relative velocity at exit = 17 m/s

absolute velocity at exit = 25 m/s
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flow rate = 0.5 kg/s

motor efficiency = 78%

Density of air = 1.25 kg/m3

Determine

i) Stage pressure rise

ii) degree of reaction

iii) Power to drive the fan [8]

Q9) a) Explain enthalpy - entropy diagram for centrifugal compressor. [8]

b) Draw velocity triangles at the entry & exit for the following axial
compressor stage. [10]

i) R = ½

ii) R < ½

OR

Q10) a) What are the basic design features in axial flow compressor? [8]

b) Draw & explain performance curves of centrifugal compressors. [10]



Total No. of Questions : 12]

[Total No. of Pages : 3

[5254]-551
B.E. (Mechanical Sandwich)

AUTOMOBILE ENGINEERING (Self Study -III)
(2012 Pattern)

Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:

1) Answer  any three questions from each section.
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5) Use of logarithmic tables slide rule, Mollier charts, electronic pocket

calculator and steam tables is allowed.
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SECTION - I

Q1) a) Explain the following terms: [4]

i) Air resistance

ii) Rolling resistance

b) Explain the construction of a truck chassis frame with a neat sketch.[12]

OR

Q2) a) Write advantages and disadvantages of frameless body construction.[8]

b) Explain the characteristics of Front engine front drive, Rear engine rear
drive. [8]

Q3) a) Write the desirable characteristics of a good clutch lining material. [8]

b) Explain the working of a differential in rear axle with a neat sketch. [8]

SEAT No. :
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OR

Q4) a) Explain merits and demerits of diaphragm type spring over coil type
spring sued in clutch. [8]

b) Explain the working of a constant mesh gear box with a neat sketch. [8]

Q5) a) Explain centre point steering and cornering force. [6]

b) Explain the working of a shock absorber with a neat sketch. [6]

c) Explain the working of a power steering with a neat sketch. [6]

OR

Q6) a) Explain the working of a disc brake with a neat sketch. [6]

b) Explain merits and demerits of independent suspension. [6]

c) Write short on "ABS". [6]

SECTION - II

Q7) a) Describe various safety provisions adopted in modern automobile. [8]

b) Explain with example basic sensors used in automobile. Describe the
purpose and advanatages of it. [8]

OR

Q8) a) What do you understand by active safety and passive safety of
automobile? Explain. [8]

b) Describe procedure to regester to RTO, new vehicle passanger car, as
per CMVR rules. [8]
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Q9) a) Explain various performance parameters to check, when vehicle is
manufactured. [8]

b) Draw a neat sketch of chassis Dynamometer and describe the function
of each component on it. [8]

OR

Q10)a) Explain the various types of a crash tests performed in Laboratory. Justify
answer with neat sketch. [8]

b) Describe what do you mean by stability of vehicle? What are factors
responsible for it? Explain. [8]

Q11)a) Describe with neat sketch Multi-axle vehicle. [10]

b) With neat sketch explain the following: [8]

i) Hydraulic dozers

ii) Tankers

OR

Q12)Write short note on the following: [18]

i) Dumpers

ii) Windscreen wiper

iii) Automobile bumpers



Total No. of Questions : 12]

[Total No. of Pages : 3
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Instructions to the candidates:

1) Answer any three questions from section I and any three questions from
section II.

2) Answers to the two sections should be written in separate answer-books.

3) Figures to the right indicate full marks.

4) Assume suitable data, if necessary.

5) Use of scientific calculator, steam table, Mollier charts is allowed.
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SECTION - I

Q1) a) Write the classification of fuels? Explain in brief about Higher calorific
value and Lower calorific Value. [8]

b) Explain Rankine cycle with P-v and T-s diagram. [8]

OR

Q2) a) Write the complete combustion equation for Octane (C8H18). Define the
following terms: [8]

i) Stoichiometric air fuel ratio

ii) Equivalence ratio

iii) Actual air fuel ratio

b) Compare Pulverized bed combustion and Fluidized bed combustion
systems along with their neat sketches. [8]

SEAT No. :
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Q3) a) Explain with neat sketch of Cochran Boiler. [8]

b) Write a short note on "Coal Handling Systems". [8]

OR

Q4) a) Discuss about the Boiler Mountings and accessories. [8]

b) Explain with neat sketch Natural Draught. [8]

Q5) a) Explain site selection for hydro electric power plant. [8]

b) Explain with neat sketch of pelton wheel turbine. [7]

c) Write any three hydro power plants in India. [3]

OR

Q6) a) Write short note on

i) Dams and Penstocks [8]

ii) Hydrograph [7]

iii) Advantages of Hydro power plant [3]

SECTION - II

Q7) a) Explain with neat sketch working of Nuclear power plant? [8]

b) List out any three Nuclear power plant in India. [4]

c) What are the different types Nuclear wastes? [4]

OR

Q8) a) Draw the General layout of the Diesel Power plant showing all systems.[8]

b) Explain the components of the Nuclear reactor. [8]
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Q9) a) Differentiate between open loop and closed loop gas turbine. [8]

b) Explain with neat sketch closed cycle MHD with liquid metal. [8]

OR

Q10)a) Write a short note on (any two)

i) Biomass power plant [8]

ii) Wind power station [8]

iii) Solar power plant [8]

Q11)a) Explain the terms: load factor, Reserve factor, plant use factor and capcity
factor. [6]

b) Explain brief about selection type of generation. [6]

c) Explain the requirements of peak load plants. [6]

OR

Q12)a) Write short note on

i) Incremental fuel rate curves [6]

ii) Incremental fuel cost curve [6]

iii) Load allocation among various generators [6]



Total No. of Questions : 10]
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2) Draw Neat diagrams wherever necessary.
3) Use of scientific calculator is allowed.
4) Assume suitable data, wherever necessary.
5) Figures to the right indicate full marks.
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Q1) The following data refers to 90º two Cylinder V Engine. [10]

Mass of Reciprocating parts = 2 kg

Length of crank = 100 mm

Length of connecting Rod = 400 mm

Engine speed = 3000 R.P.M.

The crank is vertical and bisect the lines of reciprocation of pistons of the
cylinders.

i) Examine the Engine for primary and secondary balancing, using concept
of Direct and reverse crank for the analysis.

ii) Find also the maximum primary and secondary unbalance Forces.

OR

Q2) a) A uniform rigid rod is restrained to move vertically by both linear and
torsional springs as shown in the Figure No. 1. Calculate the frequency
of vertical oscillation of the rod. [6]

Assume the mass of the rod is 'm'.

SEAT No. :
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b) Derive the equation of motion for single DOF undamped free vibratory
system using Rayleigh's method. [4]

Q3) a) A mass (m) of 2 kg is suspended by a spring passing over a pulley. The
system is supported horizontally by a spring of stiffness 1 kN/m.
Determine the natural frequency of the system in Hertz using energy
method. Refer Figure No. 2 [6]

i) Mass of pulley (M) 10 kg

ii) Radius of pulley 50 mm

b) Define following term [4]

i) Logarithmic Decrement

ii) Damping Factor

iii) Critical damping coefficient

iv) Continuous system



[5254]-553 3

OR

Q4) a) A machine weighing 20 kg is supported on two slabs of isolators natural
rubber and Felt as shown in the figure No.3. The natural rubber slab has a
stiffness of 4,000 N/m and Viscous damping coefficient of 150 Nsec/m.
The Felt slab has a stiffness of 10,000 N/m and Viscous damping coefficient
of 260 Nsec/m.Find: [6]

i) Undamped Natural Frequency of the system.

ii) Damped Natural Frequency of the system. (Neglect mass of isolators.)

Figure No. 3

b) Classify different types of damping. Explain Eddy current damping in
detail with sketch. [4]

Q5) a) A spring-mass-damper system is subjected to harmonic force of F=500sin
13.2 t. The value of spring stiffness is 50,000 N/m, damping factor is 0.2
and the mass of the system is 100 kg. For steady state vibrations of the
system, determine [8]

i) Amplitude of motion of the system

ii) Phase angle

iii) Transmissibility

iv) Max. Dynamic force transmitted and Max.velocity of motion.

b) Explain in detail with plot [8]

i) Frequency Response curves

ii) Phase angle verses frequency ratio.
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OR
Q6) a) A rotor of 12 kg mass is mounted midway on 2.5 cm diameter horizontal

shaft simply supported in bearings at both the ends. The bearing span is
90cm. The center of gravity of the rotor is 0.02 mm away from its
geometric center. The system rotates at 3000 rpm. Take E = 200 GPa.
Determine [8]
i) Static deflection of shaft

ii) Critical speed of shaft in rad/sec.

iii) Amplitude of steady state vibrations

iv) Dynamic load on each bearing.

b) In a spring-mass-damper system, a mass 'm' is supported by spring of
stiffness 'K' and a damper having damping constant 'C'. If the support is
vibrating with motion y = Ysinωt, Derive the expression for [8]

i) Absolute amplitude of vibration of mass

ii) Relative amplitude of vibration of mass.

Q7) a) Find the natural frequencies and amplitude ratios for the system shown
in fig. No.4: [10]
Take K = 300 N/m, m

1
 = 20 kg and m

2
 = 35 kg

b) i) Explain with neat diagram mathematical model of a Car. [8]

ii) Define following terms related to two DOF system.

Mode shapes, Node point, Zero frequency and coupled differential equations.
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OR

Q8) a) Determine the natural frequency for the system shown in Figure No.5 consider
K

1
 = 1,00, 000 N/m, K

2
 = 20, 000 N/m, m

1
 = 200 kg and m

2
 = 50 kg. [10]

b) Two rotors A and B are attached to the ends of the shaft of length 0.5.m
The rotor 'A' weigh 300 N and its radius of gyration is 0.3 m and the
corresponding values of rotor 'B' are 500 N and 0.5m respectively. The
diameter and lengths of shafts are in meters as shown in Figure No.6
Take for shaft material i G = 85 GPa. Determine [8]

i) Equivalent length of the shaft (assume 0.1m diameter is the diameter
of equivalent shaft)

ii) Position of node

iii) Frequency of torsional vibrations
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Q9) a) What is FFT? Explain the working of FFT analyzer with the help of
block diagram. State various applications of FFT analyzer. [8]

b) A seismic instrument is used to find the amplitude of vibration
(acceleration) of a machine tool structure. It gives a reading of a relative
displacement of 0.4μm. The natural frequency of the seismic instrument
is 5 Hz. The machine structure is subjected to excitation frequency of 2
Hz. Find the magnitude of acceleration of the vibrating machine tool
structure. Assume damping of seismic instrument is negligible. [8]

OR

Q10)a) What are different types of vibration exciters? Explain with diagram
principle and working of Electro dynamic Exciters. [6]

b) Explain in detail time and frequency domain vibration analysis techniques
in detail. [6]

c) What is vibration absorber? Explain any one in detail. [4]
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Q1) a) What are the properties of Hydraulic fluids. [6]

b) Explain in detail the energy losses in hydraulic systems. [6]

c) Explain construction and working of Balanced vane pump. [8]

OR

Q2) a) Explain construction & working of "Counter Balance Valve". [8]

b) Describe in detail the "Reservoir Assembly" [6]

c) Explain with neat sketch the working of  Weight Loaded Accumulator".[6]

Q3) a) Write short note on "Synchronization Ckt". [8]

b) Write short note on "Regenerative Ckt". [8]

OR

Q4) a) Write short note on "sequencing circuit". [8]

b) Explain in detail the sources of contamination and types of contamination.
[8]

SEAT No. :
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Q5) a) Write short note on "Mufflers lubricators & Air Dryers" used for
pneumatic system. [8]

b) Explain selection criteria for compressors in detail. [8]

OR

Q6) a) Explain in detail the types of vaccum pumps. [8]

b) Explain in detail the advantages and applications of pneumatics in industrial
Automoation. [8]

Q7) a) Explain Design parameter considerations for designing a Hydraulic
system. [9]

b) Explain design parameter considerations for designing  a pneumatic
system. [9]

OR

Q8)  A machine tool slide is to be moved by means of hydraulic cylinder as follows.

a) It initially moves through a distance of 200mm against a load of 08 kN in
05 seconds.

b) It follows a working stroke of 110mm against a load of 30 kN. The feed
rate is between 0.5 to 01 m/min.

c) The return stroke is as fast as possible. Draw and design suitable Hydraulic
ckt. for above requirements. Select different components from data given.

[18]
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Q1) a) Explain the effect of following on COP of vapour compression
refrigeration system with schematic Ph diagram- [4]

i) Condensing temperature

ii) Suction gas superheat in the suction pipe line

b) A refrigerator working on Carnot cycle has refrigerating COP of 5. [6]

i) Determine the ratio of T1/T2

ii) If the work done is 5 kW, determine the maximum refrigeration
effect in TR.

iii) If this cycle is used as heat pump, determine the COP and heat
delivered.

OR

Q2) a) Why COP of Bell Coleman cycle is lower than Carnot cycle? Explain
with the help of T-s diagram. [4]

b) A Bell-Coleman refrigerator of 5 TR capacity operates between 1 bar &
6 bar. Air temperature at the inlet of compressor and expander are 15º C
and 35ºC respectively. Both compression and expansion indices are
1.2.Find- [6]

SEAT No. :
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i) Mass of air circulation per minute.

ii) Power required.

iii) COP

Q3) a) What are Zeotropes and Azeotropes? How they are designated? [4]

b) A vapour compression refrigeration system working on R 134a operates
between -10º C and 38º C. The liquid refrigerant is sub cooled to 32º C.
The vapour leaving evaporator is dry saturated. Assuming isentropic
compression calculate: [6]

i) Refrigeration effect in kJ/kg.

ii) Work of Compression in kJ/kg

iii) COP

Properties of ammonia R 134a

Temperature Specific Enthalpy Specific Entropy Specific Heat

kJ/kg kJ/kgk kJ/KgK

ºC Liquid Vapour Liquid Vapour Liquid Vapour

–10 186.70 392.66 0.9506 1.7334 1.316 0.854

32 244.62 415.78 1.1529 1.7138 1.4561 1.080

38 253.43 418.55 1.1811 1.7118 1.4871 1.127

OR

Q4) a) List down the desirable properties of Refrigerant-Absorbent combination
used in vapour absorption refrigeration system. [6]

b) Explain cascade system with simple schematic arrangement diagram.[4]

Q5) a) In a cooling application, moist air enters a refrigeration coil at a rate of
100 kg da/min at 35º C DBT and 25º C WBT. The ADP of the coil is 15º
C and bypass factor is 0.2 Determine: [8]
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i) Outlet state of the moist air (DBT & W)

ii) Rate of water removal from the air kg/min

iii) SHF of the process

iv) Refrigeration capacity in TR

b) For determining cooling capacity of air conditioning system for an office,
what different factors are to be considered? How dehumidified air quantity
is calculated? [6]

c) Define- [4]

i) Degree of saturation

ii) Relative humidity

OR

Q6) a) Obtain the following properties of moist air at 30º C DBT and 25º C
WBT without using psychrometric chart. [8]

i) Partial pressure of water vapour

ii) RH

iii) Specific humidity

iv) Air density

v) Vapour density

vi) Enthalpy of moist air

Assume barometric pressure 1.01325 bar.

Steam properties - Psat at 30ºC: 0.00425 MPa and Psat at 25ºC: 0.00317
MPa

b) What are the six primary factors affecting thermal comfort? Explain
ASHRAE comfort zone. [6]
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c) Explain following terms: [4]

i) Humidity ratio

ii) Wet bulb temperature

Q7) a) Explain Variable Refrigerant Volume systems with neat sketch. What are
the advantages of VRVs over a central air conditioning plant. [8]

b) What are the different ways of classifying refrigeration compressors?
Explain any one type with neat sketch. [8]

OR

Q8)  a) What different type of expansion devices are used in refrigeration system?
Explain working of Thermostatic Expansion Valve with neat sketch. What
are the advantages of Thermostatic expansion valve. [8]

b) Explain working of screw compressor with neat sketch. [4]

c) Compare VAV with fixed air volume system. [4]

Q9) a) What are the different ways of classifying ducts? [4]

b) What materials are commonly used for duct fabrication? What are the IS
standards for guage of GI sheets? [4]

c) What are the different types of pressure losses in duct systems? [4]

d) List different types of fans used in AHU. Why forward curved blowers
are preferred for domestic and commercial air conditioning applications.

[4]

OR
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Q10)  a) Derive equation for circular equivalence of rectangular duct for the two
alternatives- [8]

i) Velocity of air in both the ducts should be maintained

ii) Quantity of air flowing through both the ducts should be same.

b) What is the empirical relation used for determining frictional pressure
loss in GI ducts? Write a short note on duct friction chart. [8]
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Q1) a) Describe the physical meaning of substantial derivative with a practical
example. [7]

b) Consider a laminar boundary layer that can be approximated as having a

velocity profile u(x) = /U y δ∞  where δ  = Cx½, C is a constant 

U∞

is

free stream velocity, 
δ

is the boundary layer thickness. Considering 2
dimensional flows, determine vertical component of velocity v inside the
boundary layer. (Make use of differential form of continuity equation).[7]

OR

Q2) a) Describe the various flow models used to investigate a fluid flow. State
what are conservation and non conservation form of the governing
equations? [7]

b) Discuss about the Governing equations in CFD. [7]

Q3) a) What is discretization? Comment further on it in relation with consistency
and stability of governing equations. [7]

b) Derive the following finite difference approximation for applications in

SEAT No. :
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two dimensional fluid flow at point (i,j) [7]

4
2, 1, , 1, 2 2

2 4

4 6 4
( )

( )
i j i j i j i j i jy y y y yy

O x
x x

− − + +− + − +∂ = + Δ
∂ Δ

OR

Q4) a) Explain what you mean by an implicit solution method and an explicit
solution method. Also discuss merits and demerits of these two methods.

[7]

b) Why relaxation techniques are needed in numerical calculations, explain
how under relaxation and over relaxation works in numerical calculations.

[7]

Q5) a) Solve following Tridigonal Matrix system using Thomas algorithm [7]

2.25 1 0 0 1 1

1 2.25 1 0 2 0

0 1 2.25 1 3 0

0 0 2 2.25 4 0

T

T

T

T

−⎡ ⎤ ⎡ ⎤ ⎡ ⎤
⎢ ⎥ ⎢ ⎥ ⎢ ⎥− −⎢ ⎥ ⎢ ⎥ ⎢ ⎥= =
⎢ ⎥ ⎢ ⎥ ⎢ ⎥− −
⎢ ⎥ ⎢ ⎥ ⎢ ⎥−⎣ ⎦ ⎣ ⎦ ⎣ ⎦

b) What do you mean by Dirichlet, Neumann and Mixed boundary conditions
give an example of each. [7]

OR

Q6) a) For one dimensional Transient heat conduction, formulate the finite
difference expression [7]

i) Explicit form

ii) Crank Nicholson (semi implicit) form
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b) Explain the solution algorithm for Tridiagonal Matrix encountered in CFD
calculations. [7]

Q7) a) Explain what is Stability and stability criteria? [7]

b) Explain Mac Cormac Scheme with a suitable equation. [7]

OR

Q8)  Explain the necessity of the variation of SIMPLER algorithm from SIMPLE
algorithm. Explain how the drawbacks encountered in SIMPLE algorithm are
overcome in SIMPLER algorithm. Write all the steps in the algorithm. [14]

Q9) What is Turbulence modeling? Explain k ε-model in detail. [14]

OR

Q10)  Write short note on any two of the following: [14]

a) Use of CFD simulation in automobile industry

b) Types of Grids used in CFD simulations

c) Examples of X-Y plots and contour plots and vector plots in post
processing.
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Q1) a) Explain the basic equation of Energy Transfer between fluid and rotor.[6]

b) Define the following terms- [4]

i) Pump

ii) Fan and Blower

iii) Compressor

iv) Turbine

OR

Q2) a) Explain performance characteristics of Pump, fan, blower and compressor.
[6]

b) A small compressor has the following data: [4]

Air flow rate = 1.5778 kg/s Pressure Ratio = 1.6

Rotational Speed = 54,000 rpm Efficiency = 85%

State of air at entry: Po
1
 = 1.008 bar, T

01
 = 300 K, C

p
 = 1.009 kJ/kg K

Calculate the power required to drive the compressor?

SEAT No. :
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Q3) a) What is slip? Explain the negative slip with neat sketch. [5]

b) The cylinder bore diameter of a single acting reciprocating pump is 150
mm and its stroke length is 300 mm. The pumps runs at 50 r.p.m. and
lifts water through a height of 25m. The delivery pipe is 22m long and
100 mm in diameter. Find the theoretical discharge and the theoretical
power required to run the pump. If the actual discharge is 4.2 liters/s.
Find the percentage slip. Also determine the acceleration head at the
beginning and middle of the delivery stroke. [5]

OR

Q4) a) Explain the Air vessel in Reciprocating Pumps? [5]

b) A single acting reciprocating pump has piston diameter 12.5 cm and
stroke length 30cm. The center of the pump is 4m above the water level
in the sump. The diameter and length of suction pipe are 7.5 cm and 7m
resp.  The separation occurs if the absolute pressure head in the cylinder
during suction stroke falls below 2.5 m of water. Calculate the maximum
speed at which the pump can run without separation. Take atmospheric
pressure head = 10.3 m of water. [5]

Q5) a) Explain the different Mechanical losses in fans and blowers? [8]

b) A centrifugal fan has the following data: [8]

Inner diameter of the impeller 18cm

Outer diameter of the impeller 20cm

Speed 1450 rpm

The relative and absolute velocities respectively are

At entry 20 m/s, 21 m/s

At exit 17 m/s, 25 m/s

Flow rate 0.5 kg/s

Motor efficiency 78%
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Determine-

i) Stage Pressure rise

ii) Degree of reaction

iii) The power to drive the fan

Take density of air as 1.25 kg/m3

OR

Q6) a) Discuss the various applications of fans & blowers [8]

b) A centrifugal blower with a radial impeller produces a pressure equivalent
to 100 cm column of water. The pressure and temperature at its entry are
0.98 bar and 310 K. The electric motor driving the blower runs at 3000
rpm. The efficiencies of the fan and drive are 82% and 88% respectively.
The radial velocity remain constant and has a value of 0.2u2. The velocity
at the inlet eye as 0.4u2. If the blower handles 200 m3 /min of air at the
entry condition determine:- [8]

i) Power required by the electric motor

ii) Impeller diameter

iii) Inner diameter of the blade ring

iv) Air angle at entry

Q7) a) Explain design procedure & selection, optimization of blower. [8]

b) An axial fan stage consisting of only a rotor has the following data:- [8]

Rotor blade air angle at exit 10º

Tip diameter 60 cm

Hub diameter 30 cm
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Rotational speed 960 rpm

Power required 1 kW

Flow coefficient 0.245

(Inlet flow conditions P1 = 1.02 bar and T1 = 3.16 K)

Determine the rotor blade angle at the entry, the flow rate, stage pressure
rise, overall efficiency, degree of reaction, and specific speed.

OR

Q8)  a) What are main cause for noise generation? What are methods for reducing
the fan noise? [8]

b) The velocities for upstream and downstream of an open propeller fan
(d =50 cm) are 5 and 25 m/s respectively. If the ambient conditions are
P = 1.02 bar, t = 37ºC determine: [8]

i) Flow rate through the fan

ii) Total pressure developed by the fan and

iii) The power required to drive the fan assuming the overall efficiency
of the fan as 40%

Q9) a) Explain performance characteristics curves of an Axial flow compressor?
[8]

b) An Axial compressor stage has the following data [10]

i) Temperature and Pressure at Entry 300 K, 1.0 bar

ii) Degree of Reaction 50%

iii) Mean Blade ring diameter 36cm

iv) Rotational Speed 18000 rpm
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v) Blade Height at entry 6 cm

vi) Air angles at rotor and stator exit 25º

vii) Axial velocity 180 m/s

viii) Work done factor 0.88

ix) Stage Efficiency 85%

x) Mechanical Efficiency 96.7%

Determine:-

i) Air angles at the stator and rotor entry

ii) The mass flow rate of air

iii) The power required to drive the compressor

iv) The loading coefficient

v) The pressure ratio developed by the stage

vi) Mach number at the rotor entry

OR

Q10)a) Explain performance characteristics curves of a Centrifugal flow
compressor? [8]

b) Air enters the inducer of centrifugal compressor at Po1= 1.02 bar, To1=335
K. The hub and tip diameters of the impeller eye are 10 and 25 cm
respectively. If the compressor runs at 7200 rpm and delivers 5.0 kg/s of
air. Determine the air angle at the inducer blade entry and the relative mach
number. If IGVs are used to obtain a straight inducer section, determine
the air angle at IGVs exit and the new value of the relative Mach number.[10]



Total No. of Questions : 10]

[Total No. of Pages : 3

[5254]-558
B.E. (Mechanical Sandwich Engineering)

CAD/CAM AND AUTOMATION (Elective -I)
(2012 Pattern)

Time : 2½ Hours] [Max. Marks : 70
Instructions to the candidates:

1) Answer five questions.

2) Neat diagrams must be drawn wherever necessary.

3) Figures to the right indicate full marks.

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

5) Assume suitable data, if necessary.

P2225

Q1) a) Explain reflection of geometrical entity about line y = mx + c, with schematic
representation and write concatenated transformation matrix. [6]

b) Compare analytical and parametric curve with example of circle. [4]

OR

Q2) a) Compare geometrical Transformation and mapping. [4]

b) Circle is drawn with centre at(5,5) and radius 4 units write parametric
equation of circle in recursive form and find number of points on cirlce
if increment in angle Δμ= 30º . [6]

Q3) a) Compare Brep and CSG Technique of solid modeling with neat sketch.
[6]

b) Derive expression of stiffness matrix for truss elements. [4]

SEAT No. :
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OR

Q4) An axial step bar is shown in figure 1. Determine deflection,stresses and
reaction force. [10]

Q5) a) Explain linear, circular CW and circular CCW interpolation with G word
format. [6]

b) Write CNC part program for roughing and finishing cycle using canned
cycle for turned components as shown in figure 2. Assume suitable cutting
data: [12]

OR

Q6) a) Explain G28 G04 M03 G41 code in part programming. [6]

b) Explain canned cycle for drilling and boring for milling components.[6]

c) Compare the incremental and absolute method of programming with G
code. [6]
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Q7) a) Classify various R.P. process. [6]

b) Explain 3-D printing process. [10]

OR

Q8)  a) Explain Laminated object manufacturing (LOM) modeling method of
rapid prototyping with advantages and limitation. [12]

b) List R.P. applications. [4]

Q9) a) Draw work envelopes for various robot configurations. Explain the
articulated configuration Robot with neat sketch. [10]

b) Explain mechanical gripper with figure. [6]

OR

Q10)a) Compare various Automations. [8]

b) Explain various elements of FEM. [8]



Total No. of Questions : 10]

[Total No. of Pages : 4

[5254]-559
B.E. (Mechanical S/W)

ENERGY AUDIT AND MANAGEMENT
(2012 Pattern)

Time : 2½ Hours] [Max. Marks : 70
Instructions to the candidates:

1) Neat diagram must be drawn wherever necessary.

2) Figures to the right indicate full marks.

3) Use of electronic pocket calculator  is allowed.

4) Assume suitable data, if necessary.

P2226

Q1) a) Write a short note on: [6]

i) Primary & Secondary energy sources.

ii) Primary energy consumption & final energy consumption.

b) Explain targeted energy audit & its importance. [4]

OR

Q2) a) Explain detailed energy audit. [6]

b) Explain following instruments used in Energy Audit with their application:
[4]

i) Ultrasonic leak detector

ii) Lux meter

SEAT No. :
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Q3) a) What is the NPV of an energy conservation project with cash flow given
below: [6]

Initial investment Rs.(2,000,000)

Saving in Year Cash Flow

1 Rs.400,000

2 Rs.400,000

3 Rs.600,000

4 Rs.600,000

5 Rs.700,000

The discount rate k = 10%. Is the proposal attractive?

b) Write a short note on simple payback period with the advantages of this
method. [4]

OR

Q4) a) An air pre-heater costs Rs.400,000 and will last for 5 years. It will generate
a saving of Rs.140,000 per year with a maintenance cost of Rs.20,000
per year. The discount rate is 10% and salvage value is Rs.10,000 at the
end of 5th year. Is the proposal attractive by NPV method? [6]

b) What is return on investment? [4]

Q5) a) What are the different losses in a boiler system. which are considered in
Indirect method for calculating boiler efficiency? Explain with neat sketch.
Write formula for calculating boiler efficiency by Indirect method. [8]

b) What are the different opportunities for saving energy in central chilled
water plant. [8]

OR
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Q6) a) Explain direct and indirect method of performance evaluation of a furnace
with their advantages & disadvantages. [8]

b) Find out the efficiency of the boiler by direct method with the data given
below: [8]

Type of boiler: Coal fired

Quantity of dry saturated steam generated: 12TPH

Steam pressure(gauge) and Temperature: 10kg/m2(G) and 200ºC

Quantity of coal consumed: 2.1 TPH

Feed water temperature: 75ºC

Gross calorific value of coal: 12000 kJ/kg

Enthalpy of saturated steam at 10 kg/m2 (G) pressure: 1785 kJ/kg

Enthalpy of feed water: 320 kJ/kg

Q7) a) Explain step by step approach for maximum demand control. [8]

b) Write a short note on-energy saving opportunities with electrical system.
[8]

OR

Q8)  a) What is power factor? What are the benefits of improving power factor?
[8]

b) A 50 kW induction motor with 86% present full load efficiency is being
considered for replacement by a 89% efficiency motor. What will be the
savings in energy if the motor works for 6000 hours per year and cost of
energy is Rs.4.50 per k Wh? [8]
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Q9) a) Explain the concept of co-generation and its potential benefits with a
neat sketch. [8]

b) Write short note on: [6]

i) Recuperator

ii) Regenerator

c) How does a shell & tube heat exchange work? [4]

OR

Q10)a) Explain various topping cycle cogeneration systems. [8]

b) What are the direct and indirect benefits of Waste Heat Recovery plant?
[6]

c) Explain working heat wheel with neat sketch. [4]
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Q1) a) Define terms of Linear programming: Basic Solution, Feasible Solution.[4]

b) Obtain the optimal strategies for both persons and the value of game for
two person zero sum game whose pay off matrix is as follows (Use
graphical Method) [6]

Player B

B1 B2

A1 1 –3

A2 3 5

Player A A3 –1 6

A4 4 1

A5 2 2

A6 –5 0

OR

Q2) a) Explain Hungarian Method to solve assignment problems. [4]
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b) Find out the initial feasible solution by Vogel's Approximation Method
(VAM) [6]

Destinations

Plants or Origins 1 2 3 4 Supply

1 2 3 11 7 6

2 1 0 6 1 1

3 5 8 15 9 10

Requirement 7 5 3 2    Total = 17

Q3) a) What is balanced and unbalanced transportation problem? [4]

b) Five jobs are to be assigned to 5 machines to minimize the total time
required to process the jobs on machines. The time is in hours for processing
each job on each machine is given in the following matrix. Make assignment
of jobs to machines so that total assignment cost should be reduced. [6]

Machines

A B C D E

1 2 4 3 5 4

2 7 4 6 8 4

Jobs 3 2 9 8 10 4

4 8 6 12 7 4

5 2 8 5 8 8

OR

Q4) a) Explain the break even chart. [4]
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b) The annual demand of parts is 3200. The unit cost is Rs. 6 and inventory
carrying charges are estimated as 25% per annum. If the cost per
procurement is Rs. 150 find: [6]

i) Economic order quantity

ii) Time between two consecutive orders

iii) Number of orders per year

iv) The optimum cost

Q5) a) What are the situations which make replacement of items necessary?[6]

b) An engineering is offered two types of material handling equipments A
and B. A is priced at Rs. 5,00,000 including the cost of installation and
the cost for the operation and maintenance are estimated as Rs 60,000
for each of the first 5 years and increasing every year by Rs.20,000 in the
sixth and the subsequent year. Equipment B the same rated capacity is
priced at Rs.2,50,000 including the cost of installation and the cost for
the operation and maintenance are estimated as Rs 1,20,000 for each of
the first 5 years ane increasing every year by Rs.20,000 in the fifth year
onwards. The company expected the return of 10% on all its investment.
Neglect the scrap value of the equipment at the end of its economic life,
determine which equipment the company should buy? [10]

OR

Q6) a) Explain detailed procedures to solve problems of dynamic programming.
[6]

b) A manufacturer has to supply his customers with 600 units of his product
per year. Shortage are not allowed and storage amount of 60 paise per
unit per year. The set up cost per run is Rs.80.00. Find out the [10]

i) Economic ordering quantity

ii) Minimum yearly average cost



[5254]-560
4

iii) Minimum yearly total inventory cost. When the cost per unit item is
2/- per unit.

iv) Optimum number of orders per year

v) The optimum period of supply per optimum order.

The increase in the order cost associated with ordering (i) 20% more
than the EOQ.

Q7) a) What is the need of simulation? How can you use simulation to solve
industrial problems? [6]

b) Six jobs are to be process on three machines. the processing time is as
follows, Find the optimal schedule so that the total elapsed time is
minimized. [10]

Job J1 J2 J3 J4 J5 J6

Machine M1[Turning] 10 3 5 4 2 1

Machine M2[Threading] 2 4 6 3 1 2

Machine M3[Knurling] 8 6 7 9 7 7

OR

Q8)  a) Explain with the help of neat sketch a generalized queuing model. [6]

b) A road transport company has one reservation clerk on duty at a time. He
handles the information of bus schedules and makes reservations. Customers
arrive at the rate of 8 per hour and the clerk can arranges, service 12 customers
per hour. After stating your assumptions answer the following. [10]

i) What is the average number of customers waiting for the service?

ii) What is the average time a customer has to wait before being served?
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The manager is contemplating to install a computer system for handling
information and reservations. This is expected to reduce the service time
from 5 minutes to 3 minutes. The additional cost of having new system
is Rs.50 /day. If the cost of goodwill of having to wait is estimated to be
12 paisa per minute spent waiting, before being served, should company
install the computer system. Assume an 8 hour working day.

Q9) a) Explain the rules devised by Fulkerson [6]

b) Estimated time for the jobs of a project are given below: [12]

Job A B C D E F G H I J K L

Time 13 5 8 10 9 7 7 12 8 9 4 17

(Weeks)

The constraints governing the job are

A & B are start jobs; A controls C, D & E; B controls F & J; G depends
on C; H depends on D; E & F controls I & K; K follows J; L is also
controlled by K; G,H,I & L are the last jobs. Draw the network, determine
float for each activity, project duration and the critical path.

OR

Q10) Consider the project having following activities and their time estimates:
[18]

 Job A B C D E F G H I J K L M

 Optimistic 3 4 5 9 4 3 5 1 2 7 4 8 6

 Time

 Most likely 4 8 6 15 6 4 6 3 4 8 5 9 7

 Time

 Pessimistic 5 10 8 10 8 5 8 4 5 10 6 13 8

 Time

 Immediate A, D, D, D, J,K,

 Predecessors -- -- B C B E E E G F,I G H L
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i) Draw the network for the project

ii) Compute the expected project completion time

iii) What should be the due date to have 0.9 probability of completion

iv) Find the E & L values for all events
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ROBOTICS (Elective -II)
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Time : 2 Hours] [Max. Marks : 70
Instructions to the candidates:

1) Attempt all questions.

2) Neat diagrams must be drawn wherever necessary.

3) Figures to the right indicate full marks.

4) Assume suitable data, if necessary.

5) Use of pocket non programmable electronic calculator  is allowed.

P2228

Q1) a) Explain SCARA robot configuration. [5]

b) Explain the D-H Convention with neat sketch. [5]

OR

Q2) a) Explain the gometric approach. [5]

b) Write a short note on algebraic approach. [5]

Q3) a) Explain the following notations used to describe robot system. [5]

i) RLR

ii) LL-TRL

b) What is the physical significance of angular velocity vector. [5]

OR
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Q4) a) What are homogeneous transformation, explain its importance. [5]

b) Explain velocity and force transformation. [5]

Q5) a) Explain the significance of Singularities. [10]

b) For the vector, V = 25i + 10j + 20k, Perform a translation by a distance
6 in the X direction, 4 in y direction and 2 in the Z direction. [8]

OR

Q6) a) A two jointed robot as shown in Fig. 1 has length of its arm as 15cm.
and 20cm. The first arm makes and angle of 20º and second arm makes
an angle of 35º to the first arm. Compare the co-ordinate position for the
end of the arm. [10]

b) (UVW) is obtained from (XYZ) by rotation of 90º about Z-axis followed
by rotation of 90º about X axis. Then (UVW) locates a point P at u = 20,
V = 30, W = 40. Determine its co-ordinate with respect to (XYZ). [8]

Q7) a) Explain general block diagram of robot control system. [8]

b) Explain PID types of controllers used in industrial robots. [8]

OR

Q8)  a) Explain Cartesian space trajectory planning. [8]

b) Describe the different steps in trajectory planning. [8]

Q9) a) Explain the different steps involved in segmentation. [8]

b) Describe the elements of the Artificial intelligence. [8]
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OR

Q10)a) Explain the forward and backward search technique in problem solving
for AI. [8]

b) Explain with neat block diagram of machine vision system. [8]
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Instructions to the candidates:

1) Answer any three questions.

2) Neat diagrams must be drawn wherever necessary.

3) Figures to the right indicate full marks.

4) Use of logarithmic tables and electronic pocket calculator  is allowed.

5) Assume suitable data, if necessary.

P2229

Q1) a) Discuss the effect of following on coefficient of friction between two
surfaces- [4]

i) Surface finish

ii) Sliding velocity

b) Explain different regimes of hydrodynamic lubrication with the help of
Sribeck curve. [6]

OR

Q2) a) What is friction? Explain the laws of dry friction. [4]

b) Show that the volume of abrasive wear per unit sliding distance with
conical abrasive particles is given by- [6]

w2k cotα W
Q =

π P
⎡ ⎤
⎢ ⎥⎣ ⎦

 with usual notations
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Q3) a) Using diagram show the pressure distribution along the axis and the
circumference in infinitely narrow/short hydrodynamic journal bearing.[4]

b) Explain the importance of recycling of used oils. Explain different ways
of disposal of used oil. [6]

OR

Q4) a) Following data is given for full hydrodynamic journal bearing. [10]

Radial load of = 3.2 kN

Journal speed = 1440 r.p.m.

Journal diameter = 50 mm

Bearing length = 50 mm

Viscosity of lubricating oil = 20 cP

Radial Clearance = 0.05 mm

Assuming that the total heat generated in the bearing is carried by the total oil
flow in the bearing. Use Raimondi and Boyd chart given in table no.-I and
calculate:

i) Minimum oil film thickness

ii) Total oil flow in litter/minutes,

iii) Side leakage,

iv) Maximum oil film pressure,

v) Eccentricity,

vi) Angle of eccentricity or attitude angle



[5254]-560 -B
3

Table no.-I Dimensionless performance parameters for full hydrodynamic
journal bearing.

 I/d ε h
o
/c S Φ (r/c)f Q/rcn

s
I Qs/Q p/p

max

0.1 0.9 1.33 79.5 26.4 3.37 0.150 0.540

0.2 0.8 0.631 74.02 12.8 3.59 0.280 0.529

0.4 0.6 0.264 63.10 5.79 3.99 0.497 0.484

 1 0.6 0.4 0.121 50.58 3.22 4.33 0.680 0.415

0.8 0.2 0.0446 36.24 1.70 4.62 0.842 0.313

0.9 0.1 0.0188 26.45 1.05 4.74 0.919 0.247

0.97 0.03 0.00474 15.47 0.514 4.82 0.973 0.152

Q5) a) Derive an expression for viscous flow through a rectangular slot [slit] for
a constant viscosity. What are the assumptions made while deriving the
equation? [8]

b) A circular plate is approaching an oily fixed plane surface with velocity
'V' at the instant, the film thickness is h

1
, if both the surfaces are separated

by a lubricant of viscosity 'μ'. Derive the expression for the time 't' taken
to reduce the film thickness from h

1
 to h

2
. [10]

OR

Q6) a) Derive relation for load carrying capacity in terms of supply pressure for
thrust bearing. [12]

b) State and explain different types of energy losses in hydrostatic bearing.
[6]

Q7) a) Explain the phenomenon of Elastohydrodynamic lubrication [EHL] and
how it differs from hydrodynamic lubrication. State the applications of
EHL. [8]

b) Explain gas lubricated bearings and state advantages and disadvantages/
limitations of gas bearings. [8]
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OR

Q8)  a) Explain the significance of the Hertz theory in Elastohydrodynamic
Lubrication. Write Ertel -grubin equation with all specific terms and also
write the limitations of this equation. [8]

b) Explain the working principle of active and passive magnetic bearing.
Also mention its types. [8]

Q9) a) What are the different Properties and parameters of coatings, explain in
brief. [10]

b) Explain the mechanics of tyre-road interactions. [6]

OR

Q10)Write a note on following:

a) Foil bearing [5]

b) Lubrication requirements in case of Rolling operation [5]

c) Cladded Coating [6]
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4) Solve 5 question 1 or 2, 3 or 4, 5 or 6, 7 or 8,9 is compulsory.

P2230

SECTION - I

Q1) a) The capacity of refrigerator of 450 TR when working between -15ºC
and 30ºC find mass of ice produced at 0º C with 24 hrs when water is
supplied at 20ºC also find out the minimum power required and heat in
condenser in kw assume the machine to be working on reversed carnot
cycle take Cp

w
 = 4.18 kJ/kgºC and latent heat of ice as 335 kJ/kg. [6]

b) Explain vapour compression system. [4]

OR

Q2) a) Domestic refrigerator of 1/8 ton refrigeration (TR) capacity has cop half
that of carnot cop, outside air temperature difference is required on both
sides determine power consumption also outside air temp is 40ºC while
freezer is maintained at -10ºC also assume 5ºC temp difference. [6]

b) Define one tonn of refrigeration & compare cop of heat pump  &
refrigerator. [4]

SEAT No. :

P.T.O



[5254]-561
2

Q3) Write note on- [10]

a) Future refrigerant

b) Air conditioning components

OR

Q4) Explain various modes in details. [10]

Q5) Explain following properties. [8]
a) i) Saturated air

ii) Relative humidity

iii) Adiabatic saturation temp

iv) DBT & WBT

b) Calculate without using psychromatic chart. [8]
i) Partial pressure

ii) Sp-humidity

iii) Abs-humidity

iv) Relative humidity

v) Sp-enthalpy

For moist air DBT of 24ºC & DPT of 15ºC under total pressure of 740
mm of Hg.

OR

Q6) a) Explain in detail sensiable heating & sensiable cooling. [8]
b) Calculate properties of moist air at 36ºC DBT & 20 WBT without

psychrometric chart. [8]

Q7) Air with 60% RH at 25ºC is supplied AC unit, it is condition to this state first
by cooling & dehumidification and then by reheating it cooling coil surface
temp is 13ºC and ambient conditions are 32ºC DBT & RH 65% if the air
supply rate is 15000 m3/hr
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Calculate- [16]
i) Cooling coil capacity in TR.

ii) Bypass factor of cooling coil

iii) Heating capacity in Kw

iv) Mass of water vapour removed per hr.

v) Heating coil s/f temp if bypass factor 0.3

OR

Q8) In an Ambulance air conditioning system all outside air is supplied as per
medical requirement following data is noted [16]

Inside design for 24ºC DBT & 50% RH

Outside condition 38ºC DBT & 27%RH

Room sensiable load = 25kw, Room LH load = 31U

by pass factor of coil = 0.01, ventilation requirement = 30cmm find

i) App dew point

ii) Dehumidified air quantity

iii) Condition of air entering and leaving coil

iv) Capacity of cooling coil

Q9) Write any three: [18]

a) Leak detection test and detectors

b) Types of compressor, it used as per AC applications

c) Refrigerant recovery & recycling

d) Initial vehicle inspection points

e) Measure refrigerant in automotives
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AUTOMOTIVE CHASSIS & SYSTEMS
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Instructions to the candidates:

1) Answer Q1 or Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8 and Q9 or Q10 is
compulsory.

2) Neat diagrams must be drawn whenever necessary.

3) Figures to the right side indicate full marks.

4) Use of logarithmic tables slide rule, mollier charts, electronic pocket
calculator and tables is allowed.

P2231

Q1) a) Explain the functions of front axle and types of front axle. [6]

b) What are the types of suspension systems? Discuss any one. [4]

OR

Q2) a) Define following with neat sketch. [6]

i) Roll Centre

ii) Castor

iii) King pin inclination

b) Explain basic requirements of wheels and tyres. [4]

SEAT No. :
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Q3) a) Discuss cross ply and radial ply tyre with constructional details. [6]

b) Explain the types and characteristics of leaf spring. [4]

OR

Q4) a) What is need of shock absorber? Explain operating principle. [6]

b) Explain tyre retreading (hot and cold)and factors affecting tyre
performance. [4]

Q5) a) What are the requirements of braking system and explain drum brake
arrangement with neat sketch. [8]

b) Explain disk brake with the help of neat sketch. Also give advantages.[10]

OR

Q6) a) Explain vacuum servo assisted brake in details. [8]

b) Draw layout of hydraulic brake system and explain all components of
hydraulic system. [10]

Q7) a) Write down latest trends in traffic system for improved road safety. [8]

b) Compare active safety and passive system with examples. [8]

OR

Q8)  a) Explain elecronics stability program and draw simple layout. [8]

b) Explain  types of different mirrors and their location. [8]
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Q9) a) Explain different types of chassis frames. [8]

b) Explain Causes of chassis failure. [8]

OR

Q10)a) Draw lay out of heavy vehicle with nomenclature. [8]

b) Write the manufacturing process for chassis. [8]
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Q1) a) Four masses 30, m1, 30, m2 Kg are attached to shaft which is completely
balanced having first and third mass at an angle 20 and 180º. The planes
of masses rotating are 300mm apart. Masses can be assumed to be
concentrated at radii of 500,600,800 and 300mm respectively. [10]

Determine:

i) Masses M1 and M2

ii) Its angular position

OR

Q2) a) Explain direct-reverse crank method in brief? [5]

b) Explain the term Logarithmic Decrement. [5]

Q3) a) Machine having mass of 4 Kg, with spring stiffness 10,000N/m, and
damping coefficient 400 N-sec/m. If initial displacement is 2cm and
velocity of 20m/s.then, [10]

SEAT No. :
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i) Find out equation of motion for the system in terms of time.

ii) Find displacement and velocity at 0.01 sec.

OR

Q4) Derive generalize equation for single degree force vibration due to harmonic
excitation and find out phase difference with the help of graphical method.[10]

Q5) a) Write a short note on acceleration, gradibility and drawbar pull. [9]

b) Derive expression for axial loading. [9]

OR

Q6) a) Write a short note on nature of forces acting on vehicle and factors
affecting the forces in brief. [9]

b) Explain the terms Draw bar pull, Tractive effort and equivalent mass in
brief. [9]

Q7) a) What are the basic components of power limited acceleration system?[6]

b) The information of the drive line of passenger car is as follows, [10]
Engine Inertia: 1.2 Nmax Engine Torque:220 Nm at 4000 rpm
Transmission Data, Gear1 Gear2 Gear3 Gear4 Gear5 GearR

Inertia 1.3 0.9 0.7 0.5 0.3 1.5
Ratio 4.28 2.79 1.83 1.36 1.00 6.0
Efficiency:0.97 for all gears

Final Drive, Inertia: 1.4 N    Ratio:3.12   Efficiency: 0.99

Wheel inertia:15N wheel radius: 30cm
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From the above data calculate:

i) Effective inertia of the vehicle,

ii) Maximum tractive effort available at wheel

iii) Actual tractive effort available at the wheel for 2nd and 4th gear.

OR

Q8)  a) Explain the terms constant Deceleration and Braking efficiency in brief.[6]

b) Consider a light truck weighing 5000Kg applied brake to stop the vehicle
from 80 Km/hr, which develop brake force 2400N. Determine
Deceleration, stopping distance, stopping time energy dissipated during
braking and power at initial brake point of brake application. [10]

Q9) Write a short note on (any four) [16]

i) Yaw velocity

ii) Under steer and over steer

iii) Constant steer angle test for vehicle handling

iv) Mathematical model of handling

v) Active and semi active suspension

vi) Vibration Sources in vehicle
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2) Figures to the right indicate full marks.
3) Assume suitable data if necessary.
4) Neat diagrams must be drawn whenever necessary.

P2233

Q1) a) Explain strengths and weakness of CFD. [6]

b) Explain preprocessor in CFD. [4]

OR

Q2) a) Explain Need of discretization. [6]

b) Explain in short flow modeling using control volumes. [4]

Q3) a) Derive [10]

( * )
D

V
Dt t

∂= + ∇
∂

OR

Q4) x
1
 + 2x

2
 = 4 [10]

–x1 + x2 + 2x3 = 1

x2 + 3x3 + x4 = 7

2x
3
 + 2x

4
 = 8

Solve by Thomas Algorithm
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Q5) a) Explain phase relative error for upstream differencing scheme. [8]

b) Explain first order wave equation solution with Lax Wendroff scheme.[8]

OR

Q6) a) Explain first order wave equation solution with Maccormack method.[8]

b) Explain the amplification factor modulus for upstream differencing
scheme. [8]

Q7) a) Explain boundary conditions for the pressure correction method. [8]

b) Explain the numerical procedure using SIMPLE algorithm. [8]

OR

Q8)  a) Explain the numerical procedure using SIMPLER algorithm. [8]

b) Explain finite volume method. [8]

Q9) a) Explain post processing in CFD. [10]

b) How convergence is monitored in CFD. [4]

c) Draw the flow chart for various flow physics. [4]

OR

Q10)a) Explain the solver settings in CFD. [10]

b) Explain K-6 model equation with it's advantages and disadvantages. [8]
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Total No. of Questions : 10]

[Total No. of Pages : 4

[5254]-566
B.E. (Automobile)

CAE & AUTOMATION
(2012 Pattern) (Elective -I)

Time : 2.30 Hours] [Max. Marks : 70
Instructions to the candidates:

1) Neat diagrams must be drawn wherever necessary.
2) Figures to the right indicate full marks.
3) Assume suitable data if necessary.

P2235

Q1) a) Compare CSG & B-rep. Explain the various boolean operations used in
CSG with neat sketch. [6]

b) A line joins two points (3,4,6) and (5,7,1) Find, [4]

i) Parametric equation of line

ii) Tangent vector of the line

iii) Unit vector in the direction of line

OR

Q2) a) Explain the significance of Inverse Transformation & write down the
inverse transformation matrices for. [4]

i) Translation

ii) Rotation

b) A triangle has co-ordinates A(1,2,3) B(4,3,4) and C(5,8,2). The three
orthographic views of this traingle are to be projected write the
transformation matrix and determine the co-ordinates of the views. [6]

Q3) a) A cricle is passing through two end points A(6,4) and B(10,10) where
AB is the diameter of the circle. Find the co-ordinates of the centre
point. radius and parametric eqn of circle. Also find the co-ordinates of
points on the circle at θ = 30º and θ = 120º. [6]

SEAT No. :
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b) Figure shows a cluster of four springs one end of the assembly is fixed
and a force of 1000N is applied at the other end using FEM determine
the deflection of each spring. [4]

OR

Q4) A stepped steel bar (E = 200 × 103 N/mm2) is subjected to an axial load of 300
kN as shown in figure. [10]

Using FEM, determine,

i) Nodal displacement

ii) Stress in each element

iii) Reaction forces at support
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Q5) a) List the different techniques of Rapid prototyping. Explain any one R.P.
Technique indetail with neat sketch. [8]

b) Develop a part program using G and M code to turn MS Job of size
φ 80 × 120 mm long as shown in figure. Assume suitable cutting
parameters and various canned cycles to turn the final shape from
the raw material of size φ 90 × 130 mm. [10]

All dimensions are in mm.

OR
Q6) a) What is DNC? Explain the elements of DNC. Describe limitations of

DNC. [8]
b) Write a part program to drill the holes in a component as shown in

figure using CNC milling machine. Take cutting speed (v) = 60 m/min
& feed (f) = 0.5 mm/tooth. Assume twisted drill with one complete
helix teeth (z = 1). [10]
All dimensions are in mm.
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Q7) a) What is automation? Compare the types of Automation on the basis of ,
[8]

i) Initial Investment

ii) Production rate

iii) Flexibility

iv) Production system

v) Tool setup

b) What is Group Technology? Describe OPTIZ coding system in detail.[8]

OR

Q8)  a) What is FMS? Explain different elements of FMS. [8]

b) Write short note on AGV. Write down advantages and dissadvantages
of AGV. [8]

Q9)  a) What is Gripper? State different types of grippers. Explain any one gripper
in detail with neat sketch. [8]

b) State and explain parameters used in robot specifications. [8]

Q10)Write short note on, [16]

i) Robot programming Languages

ii) Sensors used in robots

iii) Application of robot in Industry

iv) Methods of robot programming



Total No. of Questions : 10]

[Total No. of Pages : 3

[5254]-567
B.E. (Automobile Engineering)

HYBRID & FUEL CELL VEHICLES
(2012 Pattern) (Semester -I) (Elective -II)

Time : 2½ Hours] [Max. Marks : 70
Instructions to the candidates:

1) Answer Q1 or Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8 ,Q9 or Q10.

2) Neat diagrams must be drawn wherever necessary.

P2236

Q1) a) Explain the working of Synchronous Motor with neat sketch. [6]

b) Enlist the various applications of the Electric Vehicle. [4]

OR

Q2) a) Explain the working of Switched Reluctance Motor with neat sketch.[5]

b) What is Engine downsizing? Why engine downsizing is done in hybrid
vehicle. [5]

Q3) a) Explain vehicle dynamics attribute in HVs. How it affects performance
characteristics. [5]

b) Write a note on Grid Connected Hybrid Vehicle. [5]

OR

Q4) a) Explain parallel configuration and its various operating modes. [6]

b) Explain the Power split Hybrid Electric Vehicle. [4]

SEAT No. :
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Q5) a) Which are the devices used to matching of electric drives and ICE. How
epicyclic gear train used in matching. [10]

b) Classify the Traction batteries. Explain any one with neat sketch. [7]

OR

Q6) a) Explain different battery parameters. [10]

b) How the sizing the propulsion motors is done explain in with sketch.[7]

Q7) a) Explain following any two with neat sketch: [12]

i) Proton exchange membrane fuel cell (PEM)

ii) Direct methanol fuel cell (DMFC)

iii) Solid oxide fuel cell (SOFC)

b) Explain fuel cell characteristics. [5]

OR

Q8)  a) Explain hydrogen storage system. [6]

b) With neat sketch explain fuel cell electrical vehicles. [6]

c) Explain Ultra capacitor. [5]

Q9)  a) Explain continuously variable transmission. [8]

b) Explain hydraulic pumps and motors. [8]
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OR

Q10)a) Explain Pneumatic Hybrid Engine systems operating mode. [10]

b) Explain hydraulic accumulators. [6]



Total No. of Questions : 12]

[Total No. of Pages : 2

[5254]-568
B.E. (Automobile) (Semester - I)

AUTOMOTIVE MATERIALS (Elective - II)
(2012 Pattern)

Time : 2.30 Hours] [Max. Marks : 70
Instructions to the candidates:

1) Neat diagrams must be drawn wherever necessary.
2) Your are advised to attempt not more than 6 questions.
3) Assume suitable data, if necessary.

P2237

Q1) a) Explain strength - density chart with neat sketch? [3]

b) Explain specific stiffness and specific strength chart with neat sketch?[3]

OR

Q2) a) Explain the material limit and shape factor? [3]

b) What is the criteria of selecting material for automotive components?[3]

Q3) a) Write a short note on Nano-materials? [3]

b) Explain the MEMS material? [3]

OR

Q4) a) What are the application of super-conductor material for automotive
components? [3]

b) Explain the P & N type semiconductor material? [3]

Q5) a) Give four areas of application of ceramics in industries. Give specific
name of ceramic being used and appropriate property which makes it
suitable? [4]

b) Classify the processing of plastics & explain any one with neat sketch?[4]

OR

SEAT No. :
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Q6) a) What are the application of composite material and polymer in industry?
[4]

b) Write a short note on "Metal Matrix composite"? [4]

Q7) a) Write down the different types of mechanical surface treatment and explain
any one in details? [8]

b) Difference between case hardening and hard facing? [8]

OR

Q8)  a) Explain the ceramic and organic coating? [8]

b) Explain diffusion coating and diamond coating? [8]

Q9)  a) Write a short note on nano-crystalline material? [8]

b) Write a short note on trip steel and merging steel? [8]

OR

Q10)a) Explain the high strength low alloy steel? [8]

b) Explain shape memory alloy and smart material? [8]

Q11)a) Write the application of non-metallic material polymer for automotive
purpose? [9]

b) Which steel would you select for following automotive component and
justify them. [9]

i) Cam shaft

ii) Connecting rod

iii) Piston

OR

Q12)a) What is the criteria of selecting materials for automotive component?[9]

b) Write the application of non-metallic material composite for automotive
purpose? [9]



Total No. of Questions : 10]

[Total No. of Pages : 2

[5254]-569
B.E. (Automobile) (End Sem)

AUTOMOTIVE HYDRAULICS & PNEUMATICS
(2012 Pattern)

Time : 2.30 Hours] [Max. Marks : 70
Instructions to the candidates:

1) All questions are compulsory.

2) Figures to the right indicate full marks.

P2238

Q1) a) Explain basic hydraulic circuit. [6]

b) Explain Pascal's Law & it's importance. [4]

OR

Q2) a) Sketch & explain gear pump. [6]

b) Explain HWCF. [4]

Q3) a) Sketch the symbols for [6]

i) Cylinder with cushion

ii) Spring return single acting cylinder

iii) 3 Position DCV

b) Explain DCV. [4]

OR

Q4) a) Discuss the function of different accessories used in hydraulic circuit.[6]

b) Explain seals used in hydraulic system. [4]

SEAT No. :
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Q5) a) Explain meter out circuit with neat sketch. [8]

b) Explain sequencing circuit. [8]

OR

Q6) a) Explain actuator locking circuit. [8]

b) Explain bleed off circuit. [8]

Q7) a) Explain the dryers used in Pneumatics. [8]

b) Compare the Pneumatics with hydraulic power system. [8]

OR

Q8)  a) What are the advantages & disadvantages of Pneumatic system. [4]

b) Sketch & explain vane type compressor. [8]

c) Explain the working of Lubricator in Pneumatic system. [4]

Q9)  a) Explain function of accumulators with application. [4]

b) Explain the application of hydraulics in earth movers. Why Pneumatics
is not used in earth movers? [8]

c) Explain dead weight type accumulator. [6]

OR

Q10)a) Explain with neat sketch, application of hydraulics in automotive clutch.
[10]

b) Sketch & explain Gas charged accumulator. [6]

c) Enlist the real life applications of hydraulics & Pneumatics in automobiles.
[2]



Total No. of Questions : 9]

[Total No. of Pages : 3

[5254]-570
B.E. (Automobile) (Semester -II)

VEHICLE  PERFORMANCE & TESTING
(2012 Pattern)

Time : 2.30 Hours] [Max. Marks : 70
Instructions to the candidates:

1) All questions are compulsory.

2) Figures to the right indicate full marks.

P2239

Q1) a) What are the different types of ture wear patterns? Explain in Brief. [5]

b) Draw simple layout of steering system. Explain the effect of steering
system of vehicle performance. [5]

OR

Q2) a) Explain EGR system with the help of neat sketch. [5]

b) What is function of suspenssion system? Enlist types of suspenssion
system. [5]

Q3) Write a short note on- [10]

i) High speed track

ii) Steering pad

iii) Mud track

iv) Deep weding through

v) Pot hole track

SEAT No. :
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OR

Q4) a) Explain Evaporetive emission testing with the help of neat sketch. [6]

b) Explain testing procedure for gear box. [4]

Q5) a) What are the different types of energy absorbtion systems use in vehicle?
Explain any one. [8]

b) Explain Adptive cruise system with the help of neat sketch. [8]

OR

Q6) a) Explain importance of Ergonomics in vehicle performance. [8]

b) What are the types of occupant safety systems are use in vehicle? Explain
any one. [8]

Q7) a) Why crash testing carried out in vehicle testing? Explain testing
procedure. [10]

b) Explain- [8]

i) Front impact

ii) Side impact

iii) Vehicle to vehicle impact

OR

Q8)  a) Explain Data Acquisition system and Application of Data Acquisition
system in vehicle testing. [10]

b) Compare active safety and passive safety with four applications. [8]
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Q9)  Write a short note on- (any four) [16]

i) Engine Noise

ii) Sensors use in vehicle testing

iii) Tyre Noise

iv) Noise, vibration and harshness

v) Transmission Noise



Total No. of Questions : 10]

[Total No. of Pages : 4

[5254]-571
B.E. (Automobile Engineering) (Semester -II)

AUTOMOTIVE  SYSTEM  DESIGN
(2012 Pattern) (End -Sem)

Time : 2.30 Hours] [Max. Marks : 70
Instructions to the candidates:

1) Solve question No. 1 or 2, 3 or 4, 5 or 6, 7 or 8, 9 or 10.

2) Neat diagrams must be drwn whenever necessary.

3) Figure to the right indicate full marks.

4) Use electronic pocket calculator.

5) Assume suitable data if necessary.

P2240

Q1) a) Answer the following: [6]

i) What are the drawbacks with metallic lining?

ii) What causes the clutch to slip?

iii) List the desirable properties of lining material.

b) What are the advantages of increasing number of gear ratio steps in
automobile gearbox? [4]

OR

Q2) a) A four speed gear box is to have the following gear ratio 1.0, 1.5, 2.48
and 3.93. The centre distance between the lay shaft and main shaft is
73.12 mm and the smallest pinion is to have at least 15 teeth with a
diameteral pitch of 3.25mm. Find the number of teeth of the various
wheels. Find the exact gear ratios. [6]

b) What are the design requirements of clutch? [4]

Q3) a) Enlist the bearing types. [2]

SEAT No. :
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b) An automobile engine develops a maximum torque of 162 Nm and the low
gear ratio of transmission is 2.75, while the back axle ratio is 4.25. The
effective wheel radius is 0.325 m, the coefficient of friction between the
tyre and road surface is 0.6. If the permissible shear stress is 32370 ×104

Pa, determine the maximum shaft diameter. Assuming the load is nearly
torsional. What is the maximum load on each wheel? [8]

OR

Q4) a) Enlist the types of gear train. [2]

b) Name the basic types of universal joints and explain any one in detail
with sketch. [8]

Q5) Explain the following: [18]

a) Brake fade

b) Brake torque

c) Brake balance

d) Braking efficiency

e) Properties of friction lining

f) Components used in hydraulic brake system

OR

Q6) In a hydraulic single line braking system the force on foot pedal is 100N,
pedal leverage ratio is 4.4,  cross sectional area of master cylinder is 4 cm4,
cross sectional area of front piston 20 cm4. Cross sectional area of the rear
piston is 5 cm4. Distance moved by effort is 1 cm. Calculate the following.[18]

a) Front to rear brake ratio

b) Total  force ratio
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c) Distance moved by output

d) Cylinder movement ratio

e) Total movement ratio

Q7) a) i) Explain the design features of leaf spring. [12]

ii) Discuss the vehicle dynamics

iii) Discuss the forces on vehicle suspension system

b) Write a note on air springs. [4]

OR

Q8) a) A truck spring has 12 umber of leaves, 2 of which are full length leaves.
The spring supports are 1.05 m apart and the central band is 85 mm
wide. The central load is to be 5.4 KN with a permissible stress of 280
N/m2. Determine the thickness and the width of steel spring leaves. The
ratio of total depth to the width of the spring is 3. Also determine the
deflection of the spring. [12]

b) Explain in brief under steer and over steer. [4]

Q9) a) What do you understand by optimum and adequate design? [6]

b) A hollow shaft is required to transmit 60 KW at 110 rpm. The maximum
torque being 20% greater than the mean. The shear stress is not to exceed
63Mpa and twist in a length of 3 meters not to exceed 1.4 degrees. Find
the external diameter of the shaft, if the internal diameter to external
diameter is 3/8. Take modulus of rigidity as 84 Gpa. [10]

OR
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Q10) a) What are the aesthetic and ergonomic considerations in design? [6]

b) Explain the optimization techniques in design. [5]

c) Write a short note on Design for natural tolerance. [5]



Total No. of Questions : 8]

[Total No. of Pages : 2

[5254]-572
B.E. (Automobile Engineering) (Semester -II)

AUTOMOTIVE  NVH (Elective -III)
(2012 Pattern)

Time : 2.30 Hours] [Max. Marks : 70
Instructions to the candidates:

1) Figures to the right side indicate full marks.
2) Neat diagrams must be drawn wherever necessary.
3) Use of Logarithmic tables, Sliderule, Electronic pocket calculator is

allowed.
4) Assume Suitable data if necessary.
5) Q No . 3 & 8 is compulsory.

P2241

Q1) a) Explain mathematical model. Draw the mathematical model for car. [6]

b) What are the types of vibration? Explain any two in details. [6]

OR

Q2) a) What are the different types of damping? Explain any one. [6]

b) Derive the equation for single degree of freedom system to find out
natural frequency with energy method. [6]

Q3) Write a short note: [8]

a) Vibration Isolation

b) Vibration absorber

Q4) a) Draw the Anatomy of human Ear and explain mechanism of hearing.[10]

b) Explain weighting networks in details. [8]

SEAT No. :
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OR

Q5) a) What are the types of sound propagation? Effects of reflecting surfaces
on sound propagation. [8]

b) Explain relation between sound power, sound intensity and sound
pressure level. [10]

Q6) a) Explain pass by noise test with the help of neat sketch. [8]

b) What is mean by FFT? Explain FFT with neat sketch. [8]

OR

Q7) a) Explain Drive by noise test with the help of neat sketch. [8]

b) What are the different techniques use for vibration measurement? Explain
any one. [8]

Q8) Write a short note: (any four) [16]

a) Transmission noise

b) Aerodynamics noise

c) Tyre noise

d) Noise control methods

e) Vibration control Techniques



Total No. of Questions : 10]

[Total No. of Pages : 2

[5254]-573
B.E. (Automobile Engineering) (Semester -II)

OFF-ROAD VEHICLE (Elective -III)
(2012 Pattern)

Time : 2.30 Hours] [Max. Marks : 70
Instructions to the candidates:

1) Answer Q1 or Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8, Q9 or Q10.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right indicate full marks.

P2242

Q1) a) Explain the chassis and transmission considerations in an off road vehicle.
[8]

b) What is an off road vehicle? State the applications and construction
layout of an off road vehicle. [8]

OR

Q2) a) Differentiate between crawler mounted tractor and wheel mounted tractor.
[8]

b) Explain the construction and working of dipper shovel. [8]

Q3) Explain the construction layout of a scraper with a neat sketch. [4]

OR

Q4) Explain the construction and working of dragline with a neat sketch. [4]

Q5) a) Describe the constructional details of a tanker. [10]

b) Compare transmission drive P.T.O. and Independent drive P.T.O. [8]

SEAT No. :
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OR

Q6) Write a short note on- [18]

a) Gun Carriers

b) Transport Vehicles

c) Pulverizes & Rollers

Q7) a) Explain power steering system of the vehicle. [8]

b) Explain OCDB and dry disc caliper brake system of the vehicle. [8]

OR

Q8) a) Explain the design aspects of the dumper body. [8]

b) Describe the safe warning system for a dumper. [8]

Q9) a) What are the factors affecting traction performance. [8]

b) Write down the characteristics of soil. [8]

OR

Q10)Write a short note on- [16]

a) Soil-Vehicle Mechanics

b) Mobility Index (MI)

c) Vehicle Cone Index (VCI)

d) Rated Cone Index (RCI)



Total No. of Questions : 10]

[Total No. of Pages : 2

[5254]-574
B.E. (Automobile)

ALTERNATIVE FUELS & EMISSION CONTROL
(2012 Pattern) (Semester -II)

Time : 2½ Hours] [Max. Marks : 70
Instructions to the candidates:

1) Answer any three questions from each section.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right side indicate full marks.
4) Use of Logarithmic tables, slide rule, electronic pocket calculator is

allowed.

P2243

Q1) a) Explain storage and handling of Hydrogen fuel? [4]

b) What are the fuel additives used for SI & CI engines. [6]

OR

Q2) a) Compare LPG and CNG fuels for IC engines. [4]

b) What do you mean by alternative fuels? Explain its need, advantages and
application in an automobile. [6]

Q3) a) List out the modifications required in conventional engine for use of
Alternative fuels in it? [2]

b) What are the different synthetic fuels used in vehicle? Explain its effect
on engine performance. [8]

OR

Q4) a) Write down the properties of Hydrogen fuel? [2]

b) Explain any two synthetic fuels with its properties, advantages,
disadvantages & handling. [8]

SEAT No. :
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Q5) Explain effect of design and operating parameters on SI engine emission.[16]

OR

Q6) a) Explain Charcoal Canister Control for Evaporative Emission Control.[8]

b) What is positive crankcase ventilation? Explain. [8]

Q7) Write short note (any 3) [18]

a) Chemical delay

b) Intermediate compound formation

c) Pollutant formation on incomplete combustion

d) Exhaust gas recirculation

OR

Q8) a) Explain Turbocharger in detail. [9]

b) Describe the sources and causes of soot and particulate formation? [9]

Q9) a) Explain Indian emission norms. [8]

b) Explain Ambient air quality monitoring. [8]

OR

Q10)a) List the negative effects of CO emission on human health, what is
treatment to CO intoxication person? [8]

b) Effect of NOx emission on human as well as on environment. [8]



Total No. of Questions : 10]

[Total No. of Pages : 2

[5254]-575
B.E. (Automobile) (Elective -IV)

TRANSPORT MANAGEMENT & MOTOR INDUSTRY
(2012 Pattern) (End Sem.)

Time : 2½ Hours] [Max. Marks : 70
Instructions to the candidates:

1) Neat diagrams must be drawn wherever necessary.
2) Figures to the right indicate full marks.

P2244

Q1) a) Write the responsibility of driver for contract carriage vehicle? [5]

b) Write in Short Motor Vehicle Act. [5]

OR

Q2) a) Write a short note on Taxations. [5]

b) Explain One Time tax for Maharashtra State. [5]

Q3) a) Explain procedure of driving licenses. [5]

b) What is certificate of fitness and its validity? [5]

OR

Q4) a) What is third party insurance. [5]

b) Difference between assurance and insurance. [5]

Q5) a) Explain the meaning of vehicle scheduling. [8]

b) Explain Calculation of cost of transport. [8]

SEAT No. :
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OR

Q6) a) What are the modes of road Transport. [8]

b) Write classification of transport. [8]

Q7) a) Differentiate between MSRTC and Privet Bus. [9]

b) Explain transportation of Petroleum Product. [9]

OR

Q8) a) Explain the good transport management. [10]

b) Explain GPS System. [8]

Q9) a) Explain the role of ARAI in Automobile Industry. [8]

b) Explain traffic management techniques. [8]

OR

Q10)a) Write short note on BEST, PMT, MSRTC BUS services. [8]

b) Explain VRDE [8]



Total No. of Questions : 10]

[Total No. of Pages : 5

[5254]-576
B.E. (Automobile Engg.) (Semester - II)

OPERATION RESEARCH
(2012 Pattern) (Elective -IV)

Time : 2 ½ Hours] [Max. Marks : 70
Instructions to the candidates:

1) Answer Q1 or Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8, Q9 or Q10.
2) Neat diagrams must be drwan wherever necessary.
3) Figures to the right indicate full marks.
4) Use of Logarithmic tables, Sliderule, Electronic pocket calculator is

allowed.
5) Assume Suitable data if necessary.

P2245

Q1) Solve the following LPP by Simplex Method. [10]

Max Z = 5X
1
 + 8X

2
 Subjected to the following constraints

2X
1
 + X

2
 < 400

4X
1
 + X

2
 < 600       X

1
 X

2
 > 0

OR

Q2) a) Solve the following linear programming problem by graphical method.[6]

Maximize Z = 3X
1
 + 2X

2 
Subjected to the following constraints

X
1
 + X

2
 < 4

X
1
 – X

2
 < 2        X

1
, X

2
 > 0

b) Enlist the different applications of linear programming problem. [4]

Q3) Determine an initial basic feasible solution to the following transportation
problem using. [10]

a) Vogel's Approximation Method

b) North-West Corner Method

SEAT No. :

P.T.O



[5254]-576

2

X Y Z Availability

A 1 4 6 60

B 9 7 10 70

C 4 5 11 80

Demand 50 80 80

OR

Q4) a) The assignment cost of assigning any one operator to any one machine
is given in the following table. [7]

Machines Operators

I II III IV

A 10 5 13 15

B 3 9 18 3

C 10 7 3 2

D 5 11 9 7

b) Why Assignment Model is used in industries? [3]

Q5) a) A project Schedule has the following characteristics. [12]
Activity Time (Days) Activity Time (Days)
1-2 4 5-6 4
1-3 1 5-7 8
2-4 1 6-8 1
3-4 1 7-8 2
3-5 6 8-10 5
4-9 5 9-10 7
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i) Compute the Network

ii) Find the Critical Path

iii) Compute E & L and Total Float for each activity.

b) Enlist the different types of the floats. Explain each one in short. [4]

OR

Q6) a) There are five jobs each of which must go through two machines A and
B in the order AB. Processing times are given below. Determine a sequence
for five jobs that will minimize the elapsed time and also calculate ideal
time. [10]

Job I II III IV V

Time for A (Min) 5 1 9 3 10

Time for B (Min) 2 6 7 8 4

b) Explain the graphical procedure for processing of Two jobs through M
Machines. [6]

Q7) a) Explain the general structure of the following Queuing service system.[8]

i) Single service facility

ii) Multiple parallel facilities with single queue

iii) Multiple parallel facilities with multiple queues

b) A self service store employs one cashier at its counter. Nine customers
arrive at an average every 5 min. While the cashier can serve 10 customers
in 5 minutes. Assuming poisson distribution for arrival rate and exponential
distribution for service time, find: [8]

i) Average number of customers in the system.

ii) Average number of customers in the queue or Average queue length.

iii) Average time a customer spends in the system.

iv) Average time a customer waits before being serviced.
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OR

Q8) a) Solve following 2 × 5 game by graphical method and find the optimum
strategies and value of the game. [10]

Player B
1 2 3 4 5

1 –5 5 0 –1 8
Player A

2 8 –4 –1 6 –5

b) Define the following [6]

i) Player

ii) Strategy

iii) Saddle Point

iv) Maximin & Minimax

Q9) a) A firm is thinking of replacing a particular machine whose cost price is
Rs.12,200. The scrap value of the machine is Rs.200. The maintenance
costs are found to be as follows. [10]

Year 1 2 3 4 5 6 7 8

Maintenance 220 500 800 1200 1800 2500 3200 4000

Cost

Determine when machine should get replaced?

b) Explain how the theory of replacement is used in following problems.[8]

i) Replacement of items that fail completely

ii) Replacement of items whose maintenance cost varies with time.
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OR

Q10)a) A machine costs Rs.500. Operation and maintenance costs are zero for
the first year and increased by Rs. 100 every year. If money is worth 5%
every year, determine the best age at which the machine should be
replaced. the resale value of the machine is negligibly small. What is the
weighted average cost of owning and operating the machine. [10]

b) Find the cost of the individual replacement policy of an installation of
300 bulbs, given the following: [8]

i) Cost of individual replacement of bulb is Rs.2.

ii) Conditional probability of failure of bulbs is as follows.

Weekend 0 1 2 3 4

Probability 0 0.1 0.3 0.7 1.0

of Failure
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1) Attempt  Q1 or Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8, Q9 or Q10.

2) Draw neat diagrams.

3) Assume Suitable data if necessary.

P2246

Q1) a)  What is power delay product? Derive the expression for it. What is its
significance? [6]

b) Explain Body effect and Channel length modulation in detail. [4]

OR

Q2) a) What is VHDL code to infer following RTL shown in fig 1. What do you
mean by FDC? [6]

b) What are packages with an example. [4]
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Q3) a) Explain CPLD architecture in detail. What do you understand by xc9572-
7pc84 number? [6]

b) Draw CMOS inverter circuit and explain voltage transfer characteristics.
[4]

OR

Q4) a) How logic is implemented in FPGA? Explain with half adder circuit
configuration. [6]

b) Compare PROM, PLA, PAL and CPLD. [4]

Q5) a) Compare SRAM and DRAM. [8]
b) What is the role of memories in PLDs? Explain in detail. [8]

OR

Q6) a) Which different refresh circuits are available for memories? Explain detail.
[8]

b) Explain working of DRAM in detail. Why it is preferred though it is
slower? [8]

Q7) a) Explain switch box routing with its advantages. [8]

b) What assumptions are made in estimating path delays? Which router is
used to remove same assumptions? [8]

OR

Q8) a) What are goals and objectives of detail routing. [8]

b) What is important difference between path and net when Global router
minimizes delay? [8]
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Q9) a) Explain TAP Controller in detail. [9]

b) Explain controllability measure with an example. [9]

OR

Q10)a) What is need of Design for testability? [9]

b) What is partial scan and full scan checks? [9]
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Q1) a) Explain the bath tub curve for reliability indicating all its regions. Also
explain how failure rate can be reduced in different regions of bath tub
curve. [8]

b) List different DAC specifications and explain its importance in design.[6]

c) Explain R & D prototype in details. [6]

OR

Q2) a) Explain instrumentation amplifier with it's different specifications. [8]

b) Design and explain interfacing of relay circuit with microcontroller. [6]

c) What are the different LED configurations? Give suitable example for
the same. [6]

Q3) a) Explain different phases of software design. List the common bugs and
how to overcome these bugs. [8]
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b) What are the different factors affecting on the choice between assembly
& high level language. [8]

OR

Q4) Explain following approaches in development of application software for
electronic product. [16]

a) Top-Down approach

b) Bottom-up approach

c) Modular programming

d) Water fall model

Q5) a) What are the different PCB design issues for high speed integrated circuits.
Explain in detail. [10]

b) Define crosstalk? What should be the remedy to minimize the crosstalk.
[8]

OR

Q6) a) What are the different PCB design issues of analog and mixed signal
circuits. Explain in detail. [10]

b) What are the testing standards for EMI/EMC? [8]

Q7) a) What are the features and limitations of analog CRO, DSO, Logic analyzer
and mixed signal Oscilloscope for fault findings? [8]

b) Explain with suitable example of vibration testing. [8]
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OR

Q8) a) What is monte Carlo method? Explain the use of environmental testing.
[8]

b) Explain the significance of following specification of DSO. [8]

i) Memory depth

ii) Sampling rate

iii) Band width

iv) Frequency
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Total No. of Questions : 8]

[Total No. of Pages : 2

[5254]-622
B.E. (Electrical) (Semester – I)

PLC AND SCADA APPLICATIONS
(2012 – Pattern)

Time : 2½  Hours] [Max. Marks : 70
Instructions to the candidates:

1) Neat diagrams must be drawn wherever necessary.
2) Black figures to the right indicate full marks.

P2288

Q1) a) State advantages and disadvantages of PLC.  [8]
b) Draw and explain ladder diagram of  Down counter along with all its bits.

Draw its timing diagram also.  [8]
c) Which are the different ON/OFF output devices? Explain any two in

detail.  [6]
OR

Q2) a) Define programmable logic controller and state the selection criteria for
the same. [7]

b) Draw the ladder diagram for the following function table  [8]
Inputs – I1, I2 Outputs - Q1, Q2, Q3, Q4

I1 I2 Q1 Q2 Q3 Q4
0 0 1 0 0 0
0 1 0 1 0 0
1 0 0 0 1 0
1 1 0 0 0 1

c) What is the effect of change in Ki and Kd parameters on the performance
of PID controlled system? [7]

P.T.O.
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Q3) a) Explain any two flow and level sensors. [8]

b) How speed of the DC motor is controlled using PLC? Explain with the
help of block diagram only. [8]

OR

Q4) a) Design traffic light controller using PLC ladder diagram. [8]

b) Draw and explain AC motor overload protection. [8]

Q5) a) State and Explain different features of SCADA system. [8]

b) Explain with block diagram use of SCADA in chemical plant. [8]

OR

Q6) a) Draw SCADA architecture and explain its important components. [10]

b) What is Automatic Generation Control (AGC) and how it is achieved?
Explain clearly the objectives of the system. [6]

Q7) a) Explain MODBUS model along with communication layers. [8]

b) Explain IEC61850 layered architecture. [8]

OR

Q8) a) Write a short note on Profibus standard. [8]

b) Write a short note on DNP3 protocol. [8]



Total No. of Questions : 10]

[Total No. of Pages : 2

[5254]-624
B.E. (Electrial)

SPECIAL PURPOSE MACHINES
(2012 Pattern) (Elective – I)

Time : 2:30 Hours] [Max. Marks : 70
Instructions to the candidates:

1) Neat diagrams must be drawn wherever necessary.
2) Figures to the right indicate full marks.
3) Your answers will be valued as a whole.
4) Use of logarithmic table slide rule, Mollier charts, electronic pocket

calculator and steam tables is allowed.
5) Assume suitable data, if necessary.

P2290

Q1) Explain energy content in singly excited magnetic field systems.  [7]

OR

Q2) How to determine magnetic force and torque from coenergy. [7]

Q3) Convert three phase system natural frame in Stationary reference frame. [7]

OR

Q4) Derive expression for electromagnetic torque developed in PMSM machine.[7]

Q5) Compare BLDC machine  with PMSM machine. [6]

OR

Q6) Explain closed loop control scheme used in PMSM control. [6]

P.T.O.
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Q7) Solve any two. [18]

a) Give principle of operation of reluctance machine. Also give associated
analysis.

b) Explain different configurations of reluctance machines.

c) Derive relation for torque developed in reluctance machine. Also discuss
nature of current waveforms.

Q8) a) Explain VRM type stepper motor its construction and principle of
operation. [8]

b) Explain process of torque production in case of stepper motors. [8]

OR

Q9) a) Explain different types stepping motors. Also state advantages of each
type. [8]

b) With block diagram explain control of stepper motor by microstepping
method. [8]

Q10) Solve any two. [16]

a) Explain different constructions of Linear Induction Machines.

b) Explain important characteristics of Linear Induction Motor.

c) Explain requirements of Linear Induction Motors for applications like
high speed traction, missile launcher etc.



Total No. of Questions : 10]

[Total No. of Pages : 2

[5254]-625
B.E. (Electrical)

POWER QUALITY
(Elective – I) (Semester – I) (2012 Pattern)

Time : 2:30 Hours] [Max. Marks : 70
Instructions to the candidates:

1) Solve Q1 or Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8, Q9 or Q10.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right indicates full marks.
4) Use of  calculator is allowed.
5) Assume suitable data if necessary.

P2291

Q1) a) Why power quality has become important in today’s context?  [5]
b) Write note on how power quality is affected due to grounding problems.

[5]

OR
Q2) a) Define power quality terms transients, voltage fluctuation and waveform

distortion. [5]
b) State voltage sag mitigation techniques and explain any one in details.[5]

Q3) a) Write various sources of transient over voltages and explain any one in
detail [5]

b) What is Flicker? Explain sources of flicker. [5]
OR

Q4) a) Explain various grounding practices as per IEEE standards. [5]

b) Explain Area of vulnerability. [5]

P.T.O.

SEAT No. :
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Q5) a) Discuss in details various sources of harmonics. [8]

b) Explain following terms [8]

i) Interharmonics ii) subharmonics

iii) Triplen harmonics iv) Harmonic phase sequence

OR

Q6) a) Explain Effects of Harmonics on various power system equipments.[8]

b) Explain Harmonic indices in detail. [8]

Q7) a) What is point of common coupling and its use in harmonic study? [8]

b) Explain Harmonic distortion study procedure in details. [8]

OR

Q8) a) Explain various principles of controlling harmonic distortion. [8]

b) Explain passive filter design procedure for harmonics reduction. [8]

Q9) a) State equipment used for power quality monitoring and explain any three
equipment in detail. [10]

b) Write note on choosing PQ monitoring duration. [8]
OR

Q10) Write short notes on the following [18]

a) True RMS meters
b) Transient disturbance analyser
c) Harmonic analyser
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[5254]-627
B.E. (Electrical ) (Elective – I)

DIGITAL SIGNAL PROCESSING
(2012 – Pattern)

Time : 2:30 Hours] [Max. Marks : 70

P2293

Q1) a) State and explain sampling theorem.  [5]
b) State and prove any two properties of ‘z’ transform [5]

OR
Q2) a) Find ‘z’ transform of [5]

i)  x (n) = {1, 2, –2, 2}
ii) x (n) = δ (n) + 2 δ (n - 1) + 2 (δ + 1)

b) Explain significance of DTFT in analysis of DTS                                  [5]

Q3) a) State and explain any two properties of DTFT [5]
b) Give the detail classification of DTS [5]

OR
Q4) a) Explain Frequency response of second order discrete system. [5]

b) Explain i) static & dynamic system ii) Linear & non-linear system in
DTS. [5]

Q5) a) Explain DIFFFT algorithm for N = 4 [8]
b) State and prove linearily & time shifting properly of DFT [8]

OR
Q6) a) Explain circular convolution property of DFT. [8]

b) Define DFT and explain how it can be used to measure phasor of
sinusoidal signal [8]

P.T.O.
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Q7) a) Explain Bilinear transformation method in designing IIR Filter. [9]

b) Explain cascade structure of IIR Filter. [9]

OR

Q8) a) Explain ideal selective Filter with diagram & graphs [9]

b) Explain direct form structure of IIR Filter. [9]

Q9) a) Compare FIR and IIR Filter [6]

b) Explain cascade and direct Form structure of FIR Filter. [10]

OR

Q10)Write short note on [16]

a) Application of DSP in power Factor correction.

b) Application of DSP in induction motor control.



Total No. of Questions : 10]

[Total No. of Pages : 2

[5254]-628
B.E. (Electrical) (Elective – II)

RESTRUCTURING AND DE REGULATION
(2012 Pattern)

Time : 2:30 Hours] [Max. Marks : 70
Instructions to the candidates:

1) All questions are compulsory.
2) Figures to the right indicate full marks.

P2294

Q1) a) Describe the concept of power exchange  [5]
b) What are different characteristics of electricity tariff? [5]

OR
Q2) a) Explain the functions of CEA.  [5]

b) Explain why Public participation is necessary in regulatory process. [5]

Q3) a) Give the structure of regulatory process in India. [5]
b) Explain different performance indices for generation and transmission.[5]

OR
Q4) a) Describe the various stages in determination of tariff for integrated utility.[5]

b) Write a short note on Performance Based Regulation. [5]

Q5) Explain following structural models. [16]
a) Monopoly.
b) Single Buyer.
c) Wholesale competition.
d) Retail competition.

OR

P.T.O.
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Q6) a) Write a short note on Californian Energy Crisis [8]
b) Explain Electricity reforms of [8]

i) Nordic Pool
ii) UK

Q7) Write a short note on following electricity trading models. [16]
a) Integrated
b) Wheeling
c) Decentralized

OR

Q8) a) Explain in detail Retail competition. Also explain Retail Access Framework
[8]

b) Explain various methods of transmission pricing [8]

Q9) a) Explain the three parts of Availability based tariff and how its
implementation has helped in the improvement of the grid operation in
Indian power sector. [9]

b) What are transmission congestion issues, explain in details. Also mention
the different congestion management methods. [9]

OR

Q10)a) Explain the concept of open access and transmission right. Also explain
transmission pricing. [9]

b) Explain the necessity of transmission planning with reference to market
structure. Also explain the concept of transmission rights. [9]
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Total No. of Questions : 8]
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[5254]-631
B.E. (Electrical) (End  sem)

INTRODUCTION TO ELECTRICAL TRANSPORTATION
SYSTEMS (Elective – II)

(2012 Pattern)
Time : 2:30 Hours] [Max. Marks : 70
Instructions to the candidates:

1) Solve Q1 or Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8.
2) Figures to the right indicates full marks.

P2297

Q1) a) What is the role and importance of the transportation system? Explain
the factors affecting transportation system.  [8]

b) Explain different types of batteries with their characteristics. [12]

OR

Q2) a) What are the advantages and disadvantages of Electric traction? [4]

b) Explain various power quality issues of charging electric vehicles. [6]

c) Explain the working of Ni-cd battery with neat diagram and its
characteristics. [10]

Q3) a) Explain various components of electric wheel chair. [8]

b) Draw & Explain block diagram of BLDC motor. [8]

OR

Q4) a) Explain smart traffic control with their benefits. [8]

b) Draw & explain electric power steering. [8]

P.T.O.
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Q5) a) Explain DC and AC traction systems with their applications. [8]

b) Explain the various components and working of hybrid vehicle with a
neat diagram. [10]

OR

Q6) a) Explain the types of mechanical drives used in transportation systems.[8]

b) Explain the power train architecture of high speed rail. [10]

Q7) a) Draw & Explain load characteristics of Elevator systems. [8]

b) Describe the concept of special purpose vehicles. [8]

OR

Q8) a) Explain the control scheme used in different types of elevators. [8]

b) Draw and explain an acceleration and speed characteristics of hybrid
car. [8]
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Total No. of Questions : 10]

[Total No. of Pages : 2

[5254]-651
B.E. (Instrumentation and Control Engineering)

ROBOTICS & AUTOMATION
(2012 Pattern) (End-Semester)

Time : 2:30 Hours]        [Max. Marks : 70
Instructions to the candidates:

1)  Answer Q1 or Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8, Q9 or Q10.
2) Neat circuit diagrams should be drawn whenever necessary.
3) Figures to the right indicate full marks.
4) Assume suitable data if necessary.

P3340

Q1) a) What is end-effector? State different type of end-effectors. [6]

b) State laws of robotics. [4]

OR

Q2) a) What are latest trends/types of robots manufactured? Give a couple of
examples. [6]

(You may include parameters : DOF and human like robots).

b) Give two specifications of two sensors used for robots. [4]

Q3) Explain architecture of robot system with help of neat diagram [10]

OR

Q4) a) Why electric drives are preferred for robots? Describe.  [4]

b) For which applications image processing sensors are used with robots?
Elaborate two such applications.  [6]

Q5) a) What do you mean by robot dynamic stabilization? [8]

b) Explain the following with respect to robots: [10]

i) Jacobian work envelope

ii) Position control

iii) Force control

OR

SEAT No. :

P.T.O.
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Q6) a) Why path planning is important? [6]

b) What is meant by manipulator dynamics? [6]

c) What is role of robot kinematics? [6]

Q7) a) Explain the different robot programming levels. [10]
b) Which are the problems encountered in robot programming? [6]

OR

Q8) Compare robot versus PLC controls. Include points such as safety features,
flexibility for engineer to configure/tune drives, software architecture or
hardware architecture, communication protocols (what are the contents in
communication data for example 32 bytes). [16]

Q9) a) What is robot cell design? Elaborate [6]
b) What is role of robot is manufacturing applications? Give an example.[10]

OR

Q10)Which are robot selection criteria? Enlist important 8 points. [16]
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Total No. of Questions : 10]

[Total No. of Pages : 2

[5254]-654
B.E. (Instrumentation & Control)

PROCESS INSTRUMENTATION - II
(2012 Pattern)

Time : 2½ Hours]           [Max. Marks : 70
Instructions to the candidate :

1) Answer Q1 or Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8, Q9 or Q10.
2) Neat diagrams must be drawn whenever necessary.
3) Figures to right indicate full marks.
4) Assume suitable data if necessary.
5) Use of calculator is allowed.

P3942

Q1) Explain dynamics of second order system with suitable example. Also derive
equation for the same. [10]

.OR

Q2) Compare feedback+ feedforward and cascade control schemes for control
of heat exchanger. [10]

Q3) What is the limitation of single element boiler drum level control? How they
are eliminated? Explain with suitable sketches. [10]

OR

Q4) Describe Burner Management system in boiler. [10]

Q5) a) Explain different basic control systems used to control CSTRs, [8]
b) Explain typical cascade control system used in continuous reactors. [8]

OR

Q6) a) Explain sequence logic control used in batch stirred tank reactors. [8]
b) Explain batch production management. [8]

Q7) a) Explain in brief control strategy for distillation column temperature control.[8]
b) Discuss on importance of predictive control used in distillation column.[8]

OR

SEAT No. :
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Q8) a) Explain with net sketch the composition, level and pressure control in
distillation column.  [8]

b) What are the goals of distillation column controls’? Enlist dynamic
difficulties in column control. [8]

Q9) a) What is pump? What are the different types of pump? Explain centrifugal
pump characteristics. [10]

b) Explain use of anti-surge control system used in compressor. [8]
OR

Q10)a) Draw two control strategy for controlling flow from gear pump. [10]
b) Explain override control in compressor. [8]
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FUEL CELL TECHNOLOGY (Elective - IV)
(2012 Pattern) (Semester - VI)

Time : 2:30 Hours]        [Max. Marks : 70
Instructions to the candidates:

1) Answer Q1 or Q2, Q3 or Q4, Q5 or Q6, Q7or Q8, Q9 or Q1O.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right indicate full marks.
4) Assume Suitable data if necessary.

P3341

Q1) Compare polymer electrolyte membrane fuel cell and solid oxide fuel cell.
Describe the construction and working of any one of them. [10]

OR

Q2) a) When the same quantity of electricity is passed through two voltmeters
arranged in series 1.12 dm3 of dry H2 gas is liberated at NTP and 9 × 10–4

kg of metal is deposited at cathode in other voltmeter. Calculate the
equivalent mass of metal if that of hydrogen is 1 [5]

b) What is emf series? What is its importance in the design of a fuel cell?[5]

Q3) What are Tafel plots? Derive Tafel equation from the first principles. Describe
its use in the fuel cell design. [10]

OR

Q4) What is reforming? How is ATR i.e Auto Thermal Reforming used to
manufacture hydrogen needed for a fuel cell? Describe its advantages and
disadvantages. [10]

Q5) a) What are the criteria for selecting anodic materials of a proton exchange
membrane fuel cell system? [8]

b) Describe various cathodic catalyst materials used in the construction of
a Proton Exchange Membrane Fuel Cell and their possible functions in
its working. [8]

OR

SEAT No. :

P.T.O.
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Q6) Write short notes on ANY THREE [16]

a) Anodic Materials of PEMFCs

b) Membrane Electrolyte Materials

c) Gas Diffusion Layer Materials

d) Schematic diagram of PEMFCs

Q7) a) What are the criteria for selecting cathodic materials of a Solid Oxide
fuel cell system? [8]

b) Describe with the help of a diagram oxidation reaction on the TPB of an
anode made of Ni-YSZ. [8]

OR

Q8) At equilibrium how electric potentials are related to chemical potentials of fuel
and oxidizer stream in a fuel cell? Describe their importance in the design of a
fuel cell. [16]

Q9) Write down generic fuel conversion reactions before a fuel (Natural Gas/
Naphtha) is fed to the fuel cell. [18]

OR

Q10)Write short notes on any three - [18]
a) Carbon Deposition Avoidance

b) Impurities Reduction in reforming

c) Steam Reforming

d) Recent development in harnessing hydrogen
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