Total No. of Questions : 12] SEAT No. :

P3336 [Total No. of Pages : 3
[5353]-501
T.E. (Civil)
HYDROLOGY & WATER RESOURCE ENGINEERING
(2015 Pattern)
Time : 2% Hours] [Max. Marks : 70

Instructions to the candidates:

1) Attempt QI or Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8 and Q9 or Q10 and Q11 or
Ql12.

2)  Figures to the right indicate full marks.

Q1) a) theisohytes due to storm were having following data; [4]
isohytes[mm)] Area[km?]
150 40
170-150 150
150-140 70
140-130 200
130-110 25

Find the weighted precipitation for total catchment area

b)  Why isohytel method of determination of average rainfall is more accurate
than other two? [3]

OR

Q2) a) What are the different types of rain gauges? Explain non-recording type
rain gauge with neat sketch. [4]

b) Explain any four factors affecting Evapouration of water from reservoir.|3]

Q3) a) Derive relationship between duty and delta. [4]

b)  Write a short not on assessment of canal revenue? [3]

PTO.



OR

04) Estimate the number of days required between two watering for a crop having

following data : [7]
i)  Field capacity = 30%,
i) permanent wilting point=15%
i) Apparent density of soil = 1.5
iv) effective depth of root zone = 755.55 mm,
v) daily consumptive use of water for crop = 10 mm
05) a)  A30cmdiameter well is pumped at a uniform rate of 3 m*/min. in 230 m
thick aquifer. Drawdown observed at 2m and 200m distances from center
of well are 10 m and 0.5m respectively. Determine aquifer constant of
water bearing statum. [3]
b) Distinguish between unconfined aquifer and perched aquifer. [3]
OR
06) a) State assumption in Dupits theory. [3]
b) Explain application of Darcys law. [3]
Q7) a) Define unit hydrograph. State factors affecting the unit hydrograph.
Explain the components with the help of sketch. [8]
b) Explain extreme value (Gumbel) distribution. [8]
OR
08) a)  State various methods to estimate flood and explain rational method in
detail. [8]
b) What is Scurve hydrograph? Explain its components and construction

with a neat sketch. [8]
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Q9) 2)

b)

Q10)a)

b)

0l11)a)

b)

012)a)

b)

Explain the different steps involved in calculating the useful life of reservoir.
8]
Write a note on B/C ratio for reservoir Explain any two methods.  [8]

OR

Explain types of reservoirs and explain the points considered for selecting
the site for a reservoir and state the investigations required for construction
of reservoir. [8]

Explain I.S.D method of flood routing. [8]

What are the field information to be collected before providing Drainage
channel to Irrigated Land? Explain Sub-Surface and Surface Drain. [6]

Explain the Participatory Irrigation Management? Explain Need and

Objective of farmer Participation in Irrigation Management. [6]
How water management can be applied while Irrigation. [6]
OR

What is water logging? State methods to improve the sub-surface drainage.
[6]

Explain different irrigation acts? [6]

Explain different methods of reclamation of water logged land. [6]

P
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Total No. of Questions : 12] SEAT No. :

P3337 [Total No. of Pages : 3
[5353]-502
T.E. (Civil)

INFRASTRUCTURE ENGG & CONSTRUCTION TECHNIQUES

(2015 Pattern) (Semester - I)

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

1) Answer Q.1 OR 0.2, 0.3 OR 0.4, 0.5 OR 0.6, 0.7 OR 0.8, 0.9 OR Q.10 and
Q.11 OR Q.12.

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

Q1) Explain the salient features of smart city. [6]
OR

02) Define and give features of Bus rapid transit system. [6]

03) a) Define the terms : [4]

i)  Equilibrium speed,
i)  Equilibrium cant,
i) Cant deficiency,
iv) Cant excess.

b) What is Track Maintenance? Explain in brief concept of Directed Track
Maintenance (DTM). [4]

OR
04) a) Define following terms : [4]
i)  Tonguerail
i)  Stock rail
i) Crossing
iv) Points

b) How the Maximum Permissible Speed on Transitioned Curves is
determine by Indian Railway Formula. [4]
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05) What is Diaphragm walls? Explain its construction methods. [6]

OR

06) What is Grouting? Explain grouting methods in soft soil. [6]

Q7) a)

b)

08) a)

b)

09) a)

b)

Q10)a)
b)

State the various methods of tunneling in soft ground. Explain NATM in
brief. [6]

What is Mucking? State various methods of mucking and explain any
one in detail. [6]

Write a short note on TBM. [4]
OR

List the tunneling Methods in soft soil. Explain in brief earth pressure
balance method of tunneling. [6]

Give the types and methods of Tunnel ventilation and explain any one
detail. [6]

Write a short note on Micro tunneling. [4]

What are the various points to be considered for selection of a site for
Harbour? Explain any two in detail. [6]

List various components of the port. Explain any two components in

detail. [6]

Define breakwater. What is the necessity of breakwater? [4]
OR

Define Dock. Differentiate between Wet Dock and Dry Dock. [6]

State the general sequence of operation for driving tunnels through hard

rock. [6]

Define the following terms : (4]

i)  Fenders

i)  Dolphins
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Ql11)a)
b)

012)a)

b)

List and Explain the selection criteria for cranes. [6]

Write short note on, Economic maintenance & repair of construction
equipment. [6]

List the factors to be considered for calculation of output estimation of
equipment? Explain any two in detail. [6]

OR
Write short note on, [6]
i)  Tower Cranes
i)  Hoisting Equipments

What are the various factors that are considered for selection of an
equipment for project? Explain any two giving examples. [6]

A shovel with 3 cubic yard heaped capacity bucket is loading well blasted
rock on a highway project. The average face height is expected to be 22
ft. The shovel has a maximum rated digging height of 30 feet, with
Optimum height of 50%. Most of the cut will require a 140 degrees
swing of the shovel to load the haul units. What is a conservative
production estimate in bank cubic yards, if the ideal cycle time is 21 sec?

[6]

Percentage Angle of Swing (degrees)

of optimum
depth 46 60 75 90 120 150
120 1.2 1.11 1.03 0.97 0.86 0.77
140 1.12 1.04 0.97 0.91 0.81 0.73
160 1.03 0.96 0.9 0.85 0.75 0.67

(Note - Assume efficiency 30 minutes per hour, Swell factor for rock = 0.63,
Bucket Fill factor 110% for well blasted rock.)

ClCd O
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Total No. of Questions : 10] SEAT No. :

P3973 [Total No. of Pages : 3

[5353]-503
T.E. (Civil) (Semester - I)
STRUCTURAL DESIGN -1
(2012 and 2015 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, Q.9 or Q.10.

2)  Neat sketches must be drawn wherever necessary.

3)  Figures to the right indicate full marks.

4) Take Fe 410 grade of steel.

5)  Take ultimate stress in bolt, f , = 400 N/mnt’.

6) Assume suitable data, if necessary.

7)  Use of electronic pocket calculator IS: 800-2007 and steel table allowed.

8)  Use of cell phone is prohibited in the examination hall.

Q1) a) Explain modes of failure in compression member with sketch. [S]

b) Determine design tensile strength of an ISA 125 x 95 x 10 @16.5 kg/m in
which longer leg connected to the gusset plate of thickness 12 mm by 3
number of M20 black bolts of 4.6 grade. [5]

OR
02) a) Why partial safety factors are used in LSM instead of factor of safety.[5]

b) Check the adequacy of an ISA 90 % 60 x 6 @ 6.8 kg/m to carry factored
axial tensile load of 150 kN for yielding and block shear only. Assume
angle is connected to 8 mm thick gusset plate by 4 numbers of M20
bolts. [5]

03) a) A 5 m long column is effectively held in position at both ends and
restrained against rotation at one end. If an ISHB 350 @ 67.4 Kg/m is
used, Calculate design compressive strength. [5]

b) Define a beam-column member with suitable examples and draw with the
sketches. [5]
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OR

04) Design the slab base for a column ISHB 350 @ 66.1 kg/m supporting a
factored axial compression of 1500 kN. Consider grade of concrete as M20.
Take width of base plate as 410 mm. [10]

05) Calculate safe uniformly distributed load over a laterally supported beam ISMB
400@61.6 kg/m for an effective length of 5 m. Also check for serviceability.[16]

Q6) 2)
b)

Q7) a)

b)

OR
Explain modes of failure in beams. [6]

Design a laterally supported beam of effective span 6 m for the following
data: [10]

i)  factor moment M = 120 kNm

ii)  factor shear force V =200 kN

Explain types of beam to beam and beam to column connections with
suitable sketches. [7]

Design a bolted stiffened seat connection for the factored beam end
reaction 120 kN. The beam section is ISMB 250 @ 37.3 kg/m connected
to the flange of the column section ISHB 200@ 37.3kg/m. [10]

OR

08) A simply supported welded plate girder of an effective span of 24 m subjected
to factored uniformly distributed load 50 kN/m throughout the span including
the self weight of plate girder. Assume compression flange laterally supported
throughout the span and yield stress of steel is 250 MPa. Design cross section
of plate girder, stiffeners and connections. Draw sectional plan and elevation.[17]

09) Determine the maximum wheel load, shear force and bending moment for the
gantry girder as per the following data. Design the section and check for
moment capacity of the section. Weight of crane girder: 150 kN, crane capacity:
180 kN, weight of crab and motor: 50 kN, span of crane girder: 15 m. minimum
hook approach: 1 .2m, center to centre between gantry column: 5m, Weight
ofrail: 0.25 kN/m. [17]
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OR

0I0) A truss shown in Fig.10 is used for an industrial building situated at Pune
covered with AC sheets. Calculate the panel point dead, live, and wind load.
Design the members L, L,, U, L, and L. U.. Assuming (Cpe — Cpi) = £0.8,
k=1,k,=0.98,k, =1 and fy =250 MPa. Draw the design sketches. [17]

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

P3338 [Total No. of Pages : 4
[5353]-504
T.E. (Civil)
STRUCTURAL ANALYSIS - 11

(2015 Pattern) (Semester - I)

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

1) Solve Q.1 or Q.2, Q.3 or Q.4, Q.5 or 0.6, Q.7 or Q.8.

2)  Figures to the right indicate full marks.

3) Use of non-programmable calculator is allowed.

4) Assume suitable data, if necessary.

Q1) a) Analyze the beam by slope deflection method. Draw B.M.D.
Take EI = constant. [10]

4 liookﬂ 40 mlm
T &S £
I 2m | 3™ &Em™ ﬂ,}

b) Analyze the frame as shown by moment distribution method. Draw

B.M.D. [10]
40 knlm
B c
23
4™ | 1 T|4m
p—""—
OR
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02) a) Analyze the continuous beam by moment distribution method. Draw
S.F.D. and B.M.D. [10]
10 kn|m " 30k
A a%.L__g c
' BEm \m' Qm l
b) Analyze the beam by flexibility method if support B sink by 25mm. Take
EI = 3800kN.m?. [10]
10 x|y l’ZD | TN
ey <
. =
's L8 ' 2 m f 4 m |
03) Analyze the beam by stiffness matrix method. Draw B.M.D. [16]
100 KN. 20k
o tenmy l i
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I - ~ (g B 14|
OR
04) Analyze the frame by stiffness matrix method. Draw B.M.D. [16]
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05) a) Find the nodal deflection for the beam by using FDM. Take 5 Nodes.[6]

Evnt|m
et &M 4,‘
b) Analyze the frame by portal method. Draw B.M.D. [12]
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OR

06) a) Find the maximum deflection for the beam by using FDM. Take 3 Nodes.

Q5 knim Le]

ﬁfwr\m\aac%e
|¢ o™ 4,{

b) Analyze the frame shown in fig. Q.5 (b) by cantilever method. Draw

B.M.D. [12]
Q7) a) Explain plain stress and plain strain problem with example. [8]
b) Explain the concept of Pascals Triangle. [4]
c) Define CST and LST. (4]
OR
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08) a) Define: [8]
i)  Isoparametric element
i)  Subparametric element
iii) Superparametric element
iv) Shape function
b) Explain the concept of Discretization with example. [4]

c) Derive the equation for minimum potential energy. [4]

P
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Total No. of Questions : 12] SEAT No. :

P2517 [Total No. of Pages : 2

[5356]-505
TYMCA (Engineering)
ANIMATION & GAMING
(Elective - II) (2013 Pattern)

Time : 3 Hours] [Max. Marks : 50

Instructions to the candidates:-
1) Neat diagrams must be drawn wherever necessary.
2)  Figures to the right side indicate full marks.
3) Assume Suitable data if necessary.

Q1) a) Explainindetail DDA algorithm of line drawing.
b)  Write short note on CRT Monitors scan.
OR
Q2) a) Explainin detail scan line polygon filling algorithm.
b) Distinguish between Raster and Random scan display.

03) a) What is meant by motion cycling and masking in animation?

b) Discuss the role of shockwave format in web based animation.

OR
04) a) Explain color cycling and morphing concept in animation.
b) Whatis 3D animation?

05) a) What are the qualities of good animation character?
b) Explain steps in developing animation character.
OR
06) a) Explain essentials of good animation character.
b) Explain sketching and drawing in detail.

Q7) a) Explain game design process in detail.
b) Whatis game?
OR
08) a) Explain architecture of game in detail.
b) What is game theory?

[4]
[4]

[4]
[4]

[4]
[4]

[4]
[4]

5]
[4]

[4]
5]

[7]
2]

[7]
2]

PTO.



Q9) a)
b)

010)a)
b)

011)2)
b)

012)2)
b)

What are Advantages of Writing Games in Java?
Explain different types of computer games.

OR
Explain basic JDK tools in java.

State and explain different object oriented concepts in java.

Explain rendering in game programming.
Explain actor class and its methods.
OR
Explain basic game structure in java.
Explain collision detection in game programming.

++++
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Total No. of Questions : 12] SEAT No. :

P2518 [Total No. of Pages : 2

[S356]-506
TY MCA (Engineering)
MOBILE COMPUTING
(2013 Pattern) (Semester - V) (Elective - II)

Time : 3 Hours] [Max. Marks : 50
Instructions to the candidates:-

1)  Answers to the two sections should be written in separate answer books.

2) Neat diagrams must be drawn wherever necessary.

3) Figures to the right side indicate full marks.

4) Assume Suitable data jf necessary

SECTION -1

Q1) What are the different mobile phone technologies? Compare the 1G, 2G, 2.5G
& 3G [9]

OR
02) Whatis cellular network? Explain with suitable diagram. [9]

03) What is WAP? Explain the architecture of WAP with suitable diagram.  [8]
OR
04) What is Bluetooth? Explain the architecture of Bluetooth with suitable diagram.

[8]

05) a) What are the different data management issues in mobile computing?
Explain in detail. [4]

b) Whatis datareplication? Give the different techniques of data replication.
[4]

OR
06) a) Explain the CODA file system and its features. [4]
b) Write a short notes on disconnected operations. [4]

PTO.



SECTION - 11

Q7) Write short notes on following mobile operating systems. [8]
a) Android
b) Windows Phone
OR
08) a) What are the different user interface layouts of Android? Explain each in
short. [4]

b) What are the different steps of creating views? Explain in short. [4]

09) Explain the location based services. How can one access them in Android?[8]

OR
Q10)a) Explain the file system structure of Android. [4]
b) Explain the different file management tool in android? [4]

Q11) What is SQLite database? Create the database for Employee details and

perform the following operations. [9]
a) insert
b) Delete
OR
Q12) Write a program for sending Email on Android OS. [9]

++++
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Total No. of Questions : 10] SEAT No. :

P4264 [Total No. of Pages : 4
[5353]-507

TE. (Civil)
Project Management and Engineering Economics

(2015 Pattern)
Time : 2: Hours] [Max. Marks : 70

Instructions to candidates:
1) Solve Q.10r Q.2, Q.3 or 0.4, Q.5 or Q.6, Q.7 or Q.8, Q. 9 or Q.10.

Q1) a) What are the objectives and importance of Project management? [2+3]

b) Explain with sketch matrix organizational structure. [2+3]
OR
02) a) Define Activity, event and critical event, critical path and slack. [5]

b) Explain Project Management Book of Knowledge {PMBOK} - Different
Domain Areas. [5]

03) a) Following data is for small construction Project. Draw a network.

Calculate expected mean time for each activity. [2+3]
Estimated duration in days
Activity Optimistic | Most likely Pessimistic
1-2 4 10 22
2-3 2 5 8
2-4 4 7 16
2-5 4 7 10
3-5 -+ 7 22
4-5 5 8 17
5-6 6 9 18
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b)

04) a)

b)

05) 2)

b)

How do you inspect quality of material like sand and aggregate on your
site? [2.5+2.5]

OR

Listed below are the activities of a project along their durations. [3+2]

Activity [1- | 2- | 2-| 2-| 3-| 4-| 47 |5-] 6-| 7-| 8 | 9-
2 13 4| 5] 10] 6 0] 8| 8| 9 |10

Duration|

(days) |4 | 5| 7| 4| 15| 7pummyl0| 6 | 7 | 12 | 10

Draw network and calculate the total project duration.

What safety precautions would you take to avoid accidents on Flyover
site? Explain safety programme undertaken. [3+2]

Explain Resources Allocation. Write steps to do Resource Smoothening
and Leveling. [2+3]

When to update the network? Write steps to update the network. [2+3]
Following table shows the data of small construction project. [8]

i)  Draw the network diagram and update the network by using the
following conditions at the end of 10 days.

i)  What is the change in the project duration?

i) What is remaining duration of project?

Activity 1-2 12-3] 2-4| 3-5|4-5|5-6| 5-7| 6-7

Duration(Days) | 4 | 6 | 5| 2 | 1 | 4] 6| 6

At the end of 10 days review was taken which indicates ------

1) Activity 1-2 & 2-4 was completed as originally planned.

2) Activity 2-3 & 3-5 delayed drastically and requires 5 & 6 more
days respectively for their completion.

3) Activity 4-5 & 5-6 is in progress and both require 8 more days for
their completion.
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Q6) 2)

b)

Q7) a)

b)

08) a)
b)

4)  Activity 6-7 yet to start and the original time estimate still appear to
be accurate.

5) Activity 5-7 requires 8 days in place of 6 days for its completion.
OR

Comment on Project management software's and their applications in

Infrastructure projects. [1+4]
What do you mean by EVA? Explain any one method in detail.  [2+3]

Following table shows the cost duration data for a small construction
project. Carry out step by step Crashing and how much you save by

crashing the network. Indirect cost is Rs. 3000 week. [8]
Activity 1-2 1-3 2-3 2-4 3-4
Cost 7000 4000 6000 8000 5000
Normal Duration (Weeks) | 6 8 4 5 5
Cost 14500 8500 9000 15000 11000
Crash
Duration (Weeks)| 3 5 1 3 3

Explain Importance of Project economics and its importance in
construction industry. [6]

How to calculate simple and compound interest? What is the difference
between the simple interest and compound interest payable on a principal
of Rs 15,000 in 3 years at the rate of 20 % p.a. [2+4]

Explain Equilibrium price, Equilibrium Amount and Factors affecting

Price Determination. [2+2]
OR

Explain Concept of Cost of Capital & Time Value of Money. [3+3]

Explain Types of Capital - Fixed and Working. [3+3]

Mrs. Mayuri brought a refrigerator for Rs. 20000; she paid tax of Rs
1000 and Rs. 200 for transport. If she sold it to a customer for Rs.23500,
What is the percentage profit or loss? (4]
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Q9) 2)

b)

010)a)

b)

c)

What are the different types of appraisals required to undertake any

Project? Explain any one in detail. [2+4]
Write a short note on (with formula and selection criteria) [3+3]
i) NPV,

i) Pay-Back Period

Explain IRR method with formula, selection criteria. [2+2]
OR

Following are the details of Project A and B. Suggest which one is to be
accepted by using NPV (i=8%) [6]

Years Project A Project B

0 4,00,000 4,50,000

1 1,20,000 1,40,000

2 1,25,000 1,45,000

3 78,000 76,000

4 80,000 65,000

5 75,000 60,000

6 - 90,000
What is the role of Project management Consultant in Pre-tender and
Post-tender of a Project? [3+3]
Explain Study of Project Feasibility report with example. [2+2]

L A A
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Total No. of Questions : 12] SEAT No. :

P4265 [Total No. of Pages : 3
[5353]-508

TE. (Civil) (Semester - II)
FOUNDATION ENGINEERING

(2015 Pattern)
Time : 2: Hours] [Max. Marks : 70

Instructions to candidates:

1) Answer Q.1 or Q.2, Q.3 or Q.4, Q.5 or Q.6, Q.7 or Q.8, Q. 9or Q.10 and Q.11
or Q.12.

2) Neat diagrams must be drawn whenever necessary.
3)  Figures to the right indicate full marks.
4) Assume suitable data, if necessary and mention it clearly.

5) Use of non-programmable calculator is allowed.

SECTION -1
Q1) Discuss SPT and what are the various corrections? What is the importance of
the test in geotechnical engineering? [6]
OR
02) Discuss pressure meter test with diagram. [6]

03) Differentiate between GSF and LSF and also discuss the effect of water table
on bearing capacity equation. [8]

OR

04) A square footing 2.6m X 2.6m is built in a homogenous bed of sand of unit
weight 19KN/m?® and having an angle of shearing resistance of 36°. The depth
of footing 2m below the ground surface. Calculate the safe load. (FOS = 3,
Nc = 65.4, Ng=49.4Ny=54, Use Terzaghi analysis) [8]

05) Calculate average immediate settlement. Use following data: Footing =4m*2m,
depth of foundation=2m, E=48MN/m?, v=0.5, contact pressure=200kN/m?,
1,=78 and u =84. [6]

PTO.



OR

06) A normally consolidated clay stratum of 5 m thickness has two permeable
layers at its top and bottom. The liquid limit and the initial void ratio of the
clay are 40% and 0.85 respectively, while the initial overburden pressure at the
middle of clay layer is 300 kPa. Due to the construction of a new building this
pressure increases by 150 KPa. Compute the probable primary consolidation

settlement (expressed in mm) of the building. [6]
SECTION - 11

07) a) A group pile consists of 16 piles arranged in 4 rows and 4 columns.
Calculate efficiency of pile group by using feld's rule. [6]

b) Explain pile load test with its limitation [6]

c) What is caisson disease and how it's controlled (4]

OR

08) a) Explain the procedure of caisson sinking using Sand Island Method.[5]
b) Compute the settlement of pile group to carry a load of 3000kN including

the weight of pile cap at a site where the soil is uniform clay to a depth of

20 m, underlain by rock and length of pile 10.5m, Diameter of pile 0.5m,

no. of pile is 16, spacing of pile is 150cm .average confined compressive

strength of the clay is 70kN/m?. The clay may be assumed to be of

normal sensitivity and normally loaded with liquid limit 60%. A factor of

safety of 3 is required against shear failure, assume the load transfer at

2/3 length of the pile. [7]

c) Explain negative skin friction on Piles with sketch [4]

09) a) Discuss any two methods of cofferdam. [7]
b) List out various soil improvement techniques. Explain preloading
techniques [6]

c) Explain vibro flotation techniques [4]

OR

Q10)a) Explain R C Diaphragm method [7]
b) Explain design Principle of under reamed pile [6]

c) Explain any four engineering problem associated with black cotton soil.[4]
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Ql11)a)

b)

Q12)a)
b)

State the various function of Geosynthetic materials and explain any two
function [7]

Enlist the factors considered while selecting geosynthetics materials [6]

Explain different types of seismic wave [4]
OR
What is strong ground motion? Explain any four characteristics [7]

What are the advantages and disadvantageous geosynthetics over
conventional materials [6]

What is Liquefaction? Discuss the effect of liquefaction [4]
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Total No. of Questions : 12] SEAT No. :

P4266 [Total No. of Pages :7
[5353]-509

T.E. (Civil) (Semester - II)
STRUCTURAL DESIGN - 11

(2015 Pattern)

Time : 3 Hours] [Max. Marks : 70
Instructions to candidates:
1) Answer Q.1 or Q.2, Q.3 or Q.4, Q.5 or Q.6, Q.7 or Q.8, Q. 9or Q.10 and Q.11
or Q.12.
2)  Figures to the right indicate full marks.
3) IS 456-2000 and non programmable calculator are allowed in the
examination.
4) Neat diagrams must be drawn wherever necessary.
5) Mere reproduction from IS Code as answer, will not be given full credit.
6) If necessary assume suitable data and indicate clearly.

Q1) A rectangular RC beam 230 mm wide and 420 mm effective depth is reinforced
with 4 No. 12 mm diameter bars in tension. Find moment of resistance by
WSM approach. If same R. C. C. beam section is used as cantilever beam
having effective span as 1.75 m find out the intensity of uniformly distributed
load excluding self weight that can be placed on it. Use material M20 grade
concrete and Fe 250 grade steel. [5]

OR

02) Calculate moment of resistance of a doubly reinforced RC beam section 230
mm X 525 mm overall reinforced with 3 bars of 16 mm diameter on tension
side and 3 bars of 12 mm diameter on compression side. The effective cover
to both tension and compression steel is 30 mm. The grade of concrete is
M20 and steel is Fe 250. Use WSM approach. [5]

03) A simply supported beam over a span of 6 m carries working load of
45 kN/m. The overall depth of beam is restricted to 600 mm for headroom
requirement. Design suitable rectangular section for this beam for flexure only.
Take grade of concrete as M20 and steel as Fe 415. Assume effective cover
as S0mm. Use LSM approach. [7]

OR

04) Design a corridor slab over a passage of size 15.70 m % 3.20 m at an entrance
of a public building. The slab is simply supported by 300 mm wide beams
and carries superimposed load 3.25 kN/m?. Use M20 grade of concrete and
Fe 415 grade of steel. Assume mild exposure condition. Show details of
reinforcement. [7]
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05) For an assembly hall of size 16 m x 8.5 m floor beams are spaced @ 4 m c/c
and have a simply supported span of 8.5 m. These beams support the floor
slab 140 mm thick. The size of beam is 230 mm % 500 mm overall. Design an
intermediate beam as T-beam for flexure with following data:

Live load on slab = 4 kN/m?; Floor finish = 1.5 kN/m?;

Wall on beam = 230 mm thick brick wall with 3.00 m height;

Concrete Grade = M 20; Steel Grade = Fe 500

Assume effective cover to steel as 50 mm. Use LSM approach. [8]
OR

06) Figure 1 shows the layout of a typical floor for an office building. The live
load and floor finish are 4 kN/m? and 1.5 kN/m?, respectively. Design slab
panel S, using LSM approach. The grade of concrete is M20 and steel is
Fe 250. Show details of reinforcement. [8]

Q7) a) A reinforced concrete beam has a support section with a width of 230
mm and effective depth 500 mm. The support section is reinforced with
3 number 20 mm diameter bars on the tension side. 6 mm diameter-2
legged vertical stirrups are provided at a spacing of 150 mm c/c. Using
M20 grade concrete, Fe 250 grade steel calculate the shear capacity of
the beam section. [7]

b) Arectangular RC beam 300 mm x 700 mm overall is subjected to factored
sagging bending moment of 175 kNm, factored shear force of 75 kN
and factored twisting moment of 20 kNm. Design the reinforcement for
given section using M20 grade of concrete and Fe 415 steel. [10]

OR

08) Using IS code coefficients design a continuous beam B -B, -B,.-B,j of a
typical floor for an office building shown in figure 1. All slab panels are 150
mm thick. The live load and floor finish for slabs are 4 kKN/m? and 1.5 kN/m?,
respectively. This continuous beam also supports 230mm thick brick masonry
wall of 3.25 m height. Use LSM approach. Show details of tension as well as
shear reinforcement. [17]

09) A rectangular RC beam 300mm x 600 mm overall is fixed at one end and
simply supported at the other end. It has a span of 6 m. It carries working
superimposed load (exclusive of self weight) of 42 kN/m. Design the
reinforcement at fixed support and near mid-span for following two cases:

a)  without allowing redistribution of moment; b) allowing 30% redistribution
of moments. Use M20 grade of concrete, Fe 415 steel and effective cover of
35 mm. [16]
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OR

Q10)Design a short RC column and its isolated footing by LSM approach using
M20 concrete and Fe 415 steel to carry a working axial load of 750 kN and
working moment of 75 kN-m about major axis bisecting the depth of column.
The unsupported length of column is 3.00 m and both ends of column are
pinned. Take SBC of soil as 225 kN/m?. Show details of reinforcement in
plan and sectional elevation. Use given interaction charts. [16]

Q11)Design a short axially loaded column and its isolated footing for carrying a
working axial load of 1000 kN. The effective length of column is 3.30m. Use
M20 grade of concrete and Fe500 grade of steel. SBC of soil is 200 kN/m?.

[17]

OR

Q12)Design a bi-axial rectangular short column by LSM approach with material
M20 and Fe 415 steel to carry a working moment load of 900 kN, working
moment of 60 kN-m about major axis bisecting the depth of Column and 20
kN-m about minor axis bisecting the width of column. The unsupported length
of column about major and minor axis is 3.6 m and 3.2 m; respectively. Also
design the footing for this column only for flexure and punching shear. Take
SBC of'soil as 200 kN/m?. Show details of reinforcement in plan and sectional

elevation. Use given interaction charts. [17]
B B B, -
- —m - .
B, Si B4 5 B, S By| [3.50m
- B D
B, S5 B,, S4 B, S5 B,| [3.50m
B, S; Bs S4 B, S; B,| [3.50m
- Bl - B] - B[ - ,
B2 S, B;o 5, Bs Si B;| [3.50m
B, B, B,

8

.
bl

*T350m " 8.00m > 3350m

Figure 1: Typical floor plan of office building

[5353]-509 3



E

=00
pbD/109

d/o

Ag

Axis of bending

1

!

|
g

2
M b

Chart No 1: Interaction chart for combined bending and compression on
rectangular section with equal reinfo reement on opposite sides

[5353]-509



——
| | i % A
o | 38 e
S | 5 e
T o) <
[ Q c RN
W I ", ..aJ.M_u v oF L
| fa -
! < T
1 g &m A . :
_, - o .Hm = . & T . v
o~ i ' i - - e oTd N L,
c ! H = —A N— : /w i sy T - .l....l. —
E A ! o 1 : 0 Q//!. il t 2 \q\tM V.l \-\ .
= | NN i 7 + e R e /
B ] -
< 1 (=]
" .__. AJ//
- f./.
TN
s i
f.x »

A
bos

]
V-
A

'
il

/
4

0.1

atv
s

i

9

| /

1
o/

M, f, oD

Chart No 2: Interaction chart for combined bending and compression on
rectangular section with equal reinfo rcement on opposite sides

[5353]-509



0.15

dD

|
|
|

= 415 Nimm*

f

= pbDI100

da

dl ]

-

ly

ll=

Il
i

!

b

04

~— Axis of Bending

.
2.3

M, ff,bD?

rectangular section with equal reinforcement on opposite sides

Chart No 3: Interaction chart for combined bending and compression on

[5353]-509



d/D=0.20

[

g

- Axis of bending

C"

e
i

i i
R g e
ey e g
S—— B !
e ;= i * e -1
S 4 p— o

¥ i
_ b
SO = S B8 e

L
Y TR S-S S

L

7
10

f
1

e

i

1)

- -

=

12
1

0.5

04

03

01

M,/ bD?

Chart No 4: Interaction chart for combined bending and compression on

rectangular section with equal reinforcement on opposite

[5353]-509



Total No. of Questions : 10] SEAT No. :

P4267 [Total No. of Pages : 3
[5353]-510
T.E. (Civil Engineering)
ENVIRONMENTAL ENGINEERING -1
(2015 Pattern) (Semester - II)
Time : 2.30 Hours] [Max. Marks : 70

Instructions to the candidates:

1)
2)
3)
4)

Q1) 2)

b)

02) a)

b)

03) a)

b)

04) a)

Answer Q1 or 2, Q3 or 4, Q5 or 6, Q7 or 8 and Q9 or 10.
Neat diagram must be drawn wherever necessary.
Figures to the right indicate full marks.

Assume suitable data, if necessary.

Find the concentration of the following in pg/m?. Consider a sample of
air is analyzed at 0°c temperature and one atmospheric pressure.  [6]

i) CO=10ppm
i) SO, =0.05 ppm
i) NO,= 0.4 ppm

Write the ambient quality standards for noise pollution. [4]
OR

Enlist the data required for the water supply scheme. Also mention various

factors affecting the design period. [6]

Sate the factors which affect the generation rate of solid waste. [4]

Explain in detail domestic and public consumption of water. Give typical

values in tabular form. [6]

What do you know about heavy metals? Give 04 names of heavy metals

found in water. [4]
OR

Enlist various types of aerators. Draw plan and cross section for circular
type cascade aerator. Also mention typical dimensions on it. [6]

PTO.



b)

05) a)

b)

Q6) 2)
b)

Q7) 2)

b)

Find the dimensions of a circular sedimentation tank form the following:[4]
i)  Detention period = 4 Hrs
i)  Quantity of water to be treated = 3 million liters per day and

i) Depth of water = 3m.

Design a Flocculator for design flow of 300 m*/hr from the following
data [10]

i)  Detention period =20 minutes

i) Average value of G =40 second

i) Speed of paddles = 4.5 rpm

iv) Area of paddles 15 % of c/s area of basin
v) Ratio of length to width of the tank = 2
vi) Depth of tank = 0.4 times of width

vii) Relative Velocity of blade = 0.75 Vp

vii) p= 1.0087 x 107 N s/m?

ix) p=998 kg/m’

Differentiate between coagulation and flocculation by considering
different points. [6]

OR
Explain various filter troubles. How are they rectified? [10]

A filter unit is 4.5m x 9m size. After filteringl000 m*/day in 24 hours. the
filter is run at the rate of 12 liter /second/m? for 10 minutes. Compute the
average filtration rate, quantity and percentage of treated water required
in washing and the rate of wash water flow in 04 troughs used for collecting
wash water. [6]

Enlist and explain various methods of disinfection. Mention factors
affecting the efficiency of disinfection. Also explain the concept of chlorine
demand. [10]

What is residual chlorine? Find the dose of chlorine and chlorine demand
for water of 40000 m*/day. Chlorine used is 15 kg per day and residual
chlorine after 10 minutes of contact time is 0.2 mg/I. [6]

OR
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08) a) Explain with necessary chemical reactions the lime soda process for
softening of water. Also compare the lime soda process with zeolite
process. [10]
b) Explain the any two processes for removal of odour and colour.  [6]
09) a) What is service reservoir? Give the importance of distribution system.
Draw a near sketch of ESR and show on it all of its component parts
and appurtenances. [9]
b) A town with a population of two lakh is to be supplied with water daily at
200 liter per head. The pumping is done from 6 am to 6 pm. The variation
in demand is as follows : [9]
Time of |6 amto| 9 am to|l2 noon to[3 pm to | 6 pm to
theday | 9am | 12 noon| 3 pm 6 pm 9 pm
Demand | 40% 10% 10% 15% 25%
Determine the capacity of the service reservoir by MASS CURVE
METHOD.
OR
Q10)Write Note on : [18]
a) Methods of distribution

b) Packed WTP in township

c)

Wastage and leakage of water- its detection and prevention.

[5353]-510 3



Total No. of Questions : 10] SEAT No. :

P3341

[Total No. of Pages : 4
[5353]-511
T.E. (Mechanical Engineering) (End Semester)
DESIGN OF MACHINE ELEMENTS - 1
(2015 Pattern)

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

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

01) 2)

b)

02) a)
b)

03) a)
b)

Answer five questions from the following

Draw neat labeled diagrams wherever necessary
Figures to right indicate full marks

Use of electronic calculator is permitted

Use of Programmable calculator is not allowed
Assume suitable/standard data if necessary.

A manufacturer is interested in starting a business with five different
models of tractors ranging from 7.5kW to 75kW capacities. Specify
power capacities of models. [6]

What are Renard numbers? Enlist basic five preferred series and explain

any one with suitable example. [4]
OR
Draw neat labeled sketch of Bush-pin type coupling. [4]

A flexible coupling is used to transmit 15kW power at 100 rpm. There
are six pins and their pitch circle diameter is 200 mm. The effective
length of the bush, the gap between two flanges and the length of the pin
in contact with the right hand flange are 35, 5 and 23 mm respectively.
The permissible shear and bending stresses for the pin are 35 MPa and
152MPa respectively. Calculate a) Pin diameter by shear consideration
and b) Pin diameter by bending consideration. [6]

Explain equivalent torsional and bending moment. [4]

A propeller shaft is required to transmit 45kW power at 500 rpm. It is a
hollow shaft having inside diameter 0.8 times of outside diameter. It is
made of plain carbon steel and the permissible shear stress is 84 N/mm?.
Evaluate the inside and outside diameters of shaft. [6]

PTO.



04) a)

b)

05) a)

b)

06) a)
b)

OR

Explain with neat sketches any four methods for reduction of stress
concentration. (4]

Explain modified Goodman diagram. Draw neat labeled sketches of
Modified Goodman diagram for Axial & Bending stresses and Modified
Goodman diagram for Torsional shear stresses. [6]

A square threaded screw having 50 mm nominal diameter and 10 mm pitch
is used for lifting a load of 20 kN. through a distance of 170 mm. Find the
work done in lifting the load and efficiency of screw when: [12]

i)  The load rotates with the screw and

ii) The load rests on the loose head which does not rotate with the
SCrew.

iii) Stresses in screw.

The external and internal diameter of bearing surface of loose head are
60 mm and 10 mm respectively, while the coefficient of friction of friction
bearing surface is 0.08 and for thread friction is 0.12.

Explain various thread forms suitable for power transmission. [4]
OR
Describe the term ‘Virtual coefficient of friction’. [3]

A single start square threaded screw of a screw press is required to transmit
a maximum load of 150 kN at 50rpm. The coefficient of friction for the
threads is 0.12. The torque required for collar friction and journal bearing
is about 10% of the torque required to drive the load. The maximum
permissible compressive stress for the screw is 108.27 MPa. Determine:[13]

i)  Safe diameter of the screw if allowable shear stress for the screw
material is 55 MPa.

ii)  Efficiency.
i) Motor power required to drive the screw.

For the square threads use following standard data.

Sr.No. Nominal diameter mm Pitch mm
1 30, 32, 34, 36 6
2 38,40,42, 44 7
3 46, 48, 50, 52 8
4 55, 58, 60, 62 9
5 65,70, 75, 80 10
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Q7) a)

b)

08) a)
b)

Determine the method to determine the size of bolt when the bracket
carries an eccentric load perpendicular to the axis of bolts. [6]

A bracket bolted to a column by 6 bolts of equal size as shown in figure.
It carries a load of 50KN at a distance of 150mm from the centre of
column. If the maximum stress in bolt is to be limited to 150 N/mm?.

Determine Size of bolts. [12]
okl
‘_‘ | 150 mn _;i
& Tsel
s '. ~®Pc |
7 ! '
LA . -%;— !
15 | é}~ ‘
e b
i ! |
OR
Derive the strength equation for single transverse fillet weld. [6]

An angle is welded to a steel plate as shown in figure the angle is
subjected to an axial load of 50 KN and permissible shear strength
of weld is 75Mpa. Determine the weld length L2 and LI at the top

and bottom. [12]
N R L
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Q9) 2)
b)

010)a)

b)

Explain AM Wahl's factor & state its importance. [4]

A concentric spring consists of two helical compression springs having
the same free length. The composite spring is subjected to a maximum
force of 2000 N.The wire diameter and mean coil diameter of inner spring
are 8 and 64 mm respectively. Also the wire diameter and mean coil
diameter of outer springs are 10 and 80 mm respectively. Assume the
same material for two springs and the modulus of rigidity of spring
material is 81370 N/mm?. Calculate: [12]

i)  The maximum force transmitted by each spring

i) The maximum deflection of spring

i) The maximum torsional shear stress induced in each spring
OR

Derive the expression for shear stress induced in helical compression
spring. [6]
It is required to design a helical compression spring subjected to a
maximum force of 7.5 KN. the mean coil diameter should be 150 mm
from space consideration. The spring rate is 75 N/mm. the spring made
of Oil- hardened and tempered steel wire with ultimate tensile strength of

1250 N/mm?. The permissible shear stress for the spring wire is 30% of
ultimate tensile strength(G = 81370 N/mm?) calculate, [10]

i)  Wire diameter

i)  Number of active coils

ClCd O
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Total No. of Questions : 10] SEAT No. :

P3342 [Total No. of Pages : 4
[5353]-512
T.E. (Mechanical)
HEAT TRANSFER
(2015 Pattern)
Time : 2Hour 30Minutes] [Max. Marks : 70
Instructions to the candidates:
1) Answer Q.1 or 2,3 or 4, 5 or 6, 7 or 8 and 9 or 10.
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.
Q1) a) Write the boundary conditions for insulated surface and convective
surface. [2]
b) Define thermal diffusivity and its physical significance. [2]
c) A hollow cylinder with inner radius 30 mm and outer radius 50 mm is
heated at the inner surface at a rate of 105 W/m? and dissipated heat by
convection from outer surface into a fluid at 80°C with heat transfer
coefficient of 400 W/m?. K. There is no energy generation and thermal
conductivity of the material is constant at 15 W/m.K. Calculate the
temperatures of inside and outside surfaces of the cylinder. [6]
OR
02) a) Define fin effectiveness and fin efficiency. [4]
b) A hollow spherical form is used to determine thermal conductivity of an

insulating material. The inner diameter is 50 mm and outer diameter is
100 mm. A 40 W heater is placed inside and under steady state conditions,
the temperature at 32 and 40 mm radii were found to be 100°C and
70°C, respectively. Determine the thermal conductivity of the material.
Also calculate the outside temperature of sphere. If surrounding air is at
30°C, calculate convection heat transfer coefficient over the surface.[6]

PTO.



03) 2)

b)

04) 2)
b)

05) 2)

b)

Write brief information and applications of fibrous and cellular insulating
materials. [4]

Derive expressions for temperature distribution and heat transfer rate for
an infinite long fin attached to wall at temperature T, when general solution

to temperature distribution is [6]
-1, Cm™ +C,e™  where m = Ip
T,-T, kA,
OR
Define time constant of thermocouple. [2]

A solid steel ball 5 cm in diameter and initially at 450°C is quenched in a
controlled environment at 90°C with convection coefficient of 115 W/m?.K.
Determine the time taken by centre to reach a temperature of 150°C.
Take thermophysical properties as C = 420 J/kg.K, p =8000 kg/m°,
and k =46 W/m.K. [6]

Define apparent thermal conductivity. [2]

What is physical significance of Reynolds number?

How is it expressed for (i) flow over a flat plate of length L, (ii) flow over
a cylinder of diameter D, and (ii1) flow through a rectangular tube of cross-
section a X b? [2 + 4]

The velocity profile u(x, y) for a boundary layer flow over a flat plate is
given by [6]

u(x,y) zéz_lms
u, 26 2|10
where the boundary layer thickness d(x) is the function of x and is

given by

280vx

o(x)=
(=) 13u,,

Develop an expression for local drag coefficient C_..
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06) a)

b)

Q7) a)

b)

Calculate the approximate Grashof number and state if the flow is laminar
or turbulent for the following: [2 + 2]

i)  Acentral heating radiator, 0.6 m high with a surface temperature
of 75°C in a room at 18°C, (p = 1.2 kg/m?, Pr = 0.72, and p =
1.8 x 107° kg/ms).

ii) Airat 20°C (p = 1.2 kg/m?, Pr=0.72 and p = 1.8 x 107° kg/ms)
adjacent to a 60 mm dia. horizontal light bulb, with a surface
temperature of 90°C.

OR

Why the heat transfer coefficient for natural convection is much less
than that for forced convection? [4]

Water at 20°C enters a 2 cm diameter tube with a velocity of 1.5 m/s.
The tube is maintained at 100°C. Find the tube length required to heat
the water to a temperature of 60°C. Use properties of fluid as

Pr=4.31,p=992.2kg/m’, C =4174 J/kg K, k,= 0.634 W/mK,
v =0.659 x 10° m?/s. 6]

Establish dimensional analysis for forced convection heat transfer. [6]

Define black body radiation, Radiocity and Irradiation with their
characteristics. [6]

Define total emissive power and Intensity of radiation. [4]

A hot water radiator of overall dimensions 2 X 1x 0.2 m is used to heat
the room at 18°C. The surface temperature of radiator is 60°C and its
surface is black. The actual surface of the radiator is 2.5 times the area
of its envelope for convection for which the convection coefficient is
given by hc = 4.51 W/m?K .Calculate the rate of heat loss from the
radiator by convection and radiation. [6]

OR
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08) a)

b)

Q9) 2)

b)

010)a)
b)

In what manner Gray body approximation simplifies the radiation
problems? [4]

Explain the superposition or additive rule of radiation view factor.[4]

A cryogenic fluid flows through a long tube of 20 mm diameter, the outer
surface of which is diffuse and gray (g, = 0.02) at 77 K. This tube is
concentric with a larger tube of 50 mm diameter, the inner surface of which
is diffuse and gray (g, = 0.05) and at 300 K. The space between the
surfaces is evacuated. Calculate the heat gain by cryogenic fluid per unit
length of tubes. If a thin radiation shield of 35 mm diameter (¢, = 0.02)
both sides is inserted midway between the inner and outer surfaces, calculate
the percentage change in heat gain per unit length of the tube. [8]

Differentiate between filmwise and drop wise condensation. Which type
of condensation is desirable and which type of condensation occurs in
actual? State. [6]

Write a short notes on Fouling factor. [4]

A pipe (k=59 W/m.K) with an inner diameter of 3.75 cm and wall
thickness 0f 0.318 cm is externally heated by steam at a temperature
of 180°C. The water flows through the pipe with a velocity of
1.22 m/s.Calculate the length of pipe required to heat water from
30°C to 90°C. Assume the overall heat transfer coefficient based
on inner diameter as 3529.4 W/m?.K. [8]

OR
Define effectiveness, NTU and capacity ratio of a heat exchanger. [6]

Cold water at 1495 kg/h enters at 25°C through a parallel flow heat
exchanger to cool 605 kg/h of hot water entering at 70°C and leaving at
50°C. Find the area of the heat exchanger. The individual heat transfer
coefficients on both sides are 1590 W/m2.K. Find also the exit
temperatures of cold and hot fluid streams, if the flow of hot water is
doubled. Assume the individual heat transfer coefficients are proportional
to 0.8th power of the flow rate. For water Cp =4180 J/kg.K. [12]

ClCd O
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Total No. of Questions : 10] SEAT No. :

P3343 [Total No. of Pages : 4
[5353]-513
T.E. (Mechanical/Automobile)
THEORY OF MACHINE - 11
(2015 Pattern)
Time : 27 Hours | [Max. Marks : 70

Instructions to the candidates:

1)
2)
3)
4)
5)

01) 2)

b)

02) a)

b)

03) a)

b)

Answer Q.1 or 2, 3 or 4, 5 or 6, 7 or 8 and 9 or 10.
Neat diagrams must be drawn wherever necessary.
Figures to the right indicate full marks.

Use of calculator is allowed.

Assume suitable data wherever necessary.

The number of teeth on each of the two equal spur gear in mesh is
42.The teeth have 20° involute profile and the module is 6mm. If the arc
of contact is 1.80 times the circular pitch, find the addendum. [6]

Explain the significance of helix angle and pressure angle in gears.  [4]

OR
Derive an expression for virtual number of teeth and pitch circle diameter
of equivalent spur gear. [6]
Draw and explain force analysis of spiral gears [4]

An internal wheel B with 90 teeth is keyed to a shaft F. The fixed internal
wheel C with 94 teeth is concentric with B. A compound wheel D-E
gears with two internal wheels. D has 32 teeth and gears with C, while E
gears with B. The compound wheel revolves freely on a pin which project
from a disc keyed to shaft A, co-axial with shaft F. All the wheels have
same module. What will be the speed of shaft F if the shaft A rotates at
900 rpm? If the power supplied at A is 6 kW, what is the holding torque
on the internal gear C? [8]

Write any four types of special bevel gears. [2]

OR
PTO.



Q4) a) Anaircraft engine drives a propeller through a reduction drive as shown
in figure.1.The gears 1,2, 3 and 4 have 48, 27, 45, 120 teeth respectively.
Find the propeller speed in magnitude and direction if the engine makes
2500 rpm. [8]

Propeller

Figure.1

b) Explain the effect of module on size of tooth. [2]

05) a) Derive an expression for displacement, velocity, acceleration and jerk for
3-4-5 polynomial advanced cam and also sketch the curves. [10]

b)  An eccentric cam of eccentricity 3.75 cm drives a follower of mass 1.75 kg.
The spring holding the follower against the cam has stiffness of 24N/mm
and has initial compression of 3.125 cm. Find out the speed of cam in
rpm. Also find out maximum usable speed of cam without jump.  [6]

OR

Q6) The following data is related to a cam profile, in which the follower moves
with SHM during the lift and returning it with uniform acceleration and
deceleration, acceleration being 0.5 times the deceleration.

Minimum radius of cam=30mm, Roller radius=10mm, Lift of follower=45mm, Angle
of Ascent =70°, Angle of decent =120°, Angle of dwell between ascent and
decent = 45°, Speed of cam =300 rpm. Draw the cam profile, pitch circle and
also determine maximum velocity, maximum acceleration during lift. [16]
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Q7) a)

b)

08) a)

b)

Q9) 2)

b)

A four bar mechanism is to be synthesized by using precision points
to generate the function y = 2x> — x for the range 1 <x <4. Assuming
30° starting position and 120° finishing position for input link and
70° starting and 160° finishing position for output link. Find out values
of x, y, O (input angles) and ¢ (output angles) corresponding to the 3
precision points with Chebychev spacing. If the length of longest and
smallest link is 10 cm and 4 cm respectively. Synthesize the mechanism
by using method of inversion. Find the length of remaining links. [10]

Discuss analytical synthesis using kinematic coefficient in four bar
mechanism. [6]

OR

Design a four bar linkage is to satisfy the following conditions:  [10]

dp_3° d'o_

; / sec
dt sec di*

@, input angle = 60°;

dy 2° dy
Y, output angle = 90°; —=—; =0
» OUP g > dr sec dt’

Explain the following terms (Any 3) : [6]
i)  Dimensional Synthesis

i)  Function generation

iii) Body guidance

iv)  Structural errors

A ship is propelled by a turbine having a mass of 6000kg and a speed of
2400 rpm. The direction of rotation of rotor is anticlockwise when viewed
from the bow end. The radius of gyration of rotor is 450mm.Determine
gyroscopic effect when:

1) Ship is steering to the left in a curve of 60m radius at a speed of 18
knots (Take lknot=1855m/hr).i1) Ship is pitching in SHM with bow
descending with maximum velocity. The time period of pitching is 18
seconds and the ship pitches 7.5° above and 7.5° below the normal
position. iii) Ship is rolling and at the instant, its angular velocity is
0.035 rad/sec counterclockwise when view from stern end.

iv) Also find the maximum angular acceleration during pitching [14]

Compare stepped and stepless regulation. [4]
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010)a)

b)

OR

A four wheel vehicle of mass 2500kg has a wheel base 2.5m, track width
1.5m and height of centre of gravity 0.6m above the ground level and lies
at 1m from the front axle. Each wheel has an effective diameter of 0.8m
and a moment of inertia of 0.8 kg-m®.The drive shaft, engine flywheel
and transmission rotating at four times the speed of road wheels, in
clockwise direction when view from the front, and is equivalent to mass
of 80 kg having a radius of gyration of 100mm.If the wheel is taking a
right turn of 60 m radius at 60 kmph, find the load on each wheel. The
engine axis is along the longitudinal axis of the vehicle. [12]

Discuss in brief PIV transmission [6]

ClCd O
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P3344 [Total No. of Pages : 4
[5353]-514
T.E. (Mechanical Engineering) (Semester - I)
TURBO MACHINE
(2015 Pattern)
Time : 2; Hours] [Max. Marks : 70

Instructions to the candidates:

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

01) 2)

b)

02) a)

b)

Answer Q.1 or Q.2, Q.3 or Q.4, Q.5 or Q.6, Q.7 or Q.8, Q.9 or Q.10.
Figures to the right indicate full marks.

Use of scientific calculator is allowed.

Use of steam table is permitted.

Assume data whenever necessary.

Due credit will be given to neat figures wherever necessary.

Derive an expression for the force exerted by the jet of water on the
fixed curved plate, jet strikes at centre of the curved plate at normally.

[4]

A Pelton turbine develops 3000 kW under the head of 300 m the overall
efficiency of the turbine is 83%. If the speed ratio is 0.46 Coefficient of
nozzle Cv = 0.98 and specific speed is 16.5 find : 1) diameter of the
turbine ii) diameter of the jet [6]

OR
Define : (4]
i) Unit speed
i)  Unitdischarge
i)  Unit power
State its significance

A Kaplan turbine develops 24647.6 kW power at an average head of 39
m. Assuming the speed ratio of 2, flow ratio 0.6, the diameter of boss
equal to 0.35 times the diameter of the runner and an overall efficiency
90% calculate the diameter, speed and specific speed of the runner. [6]

PTO.



03) 2)

b)

04) a)
b)

05) a)
b)

An outward flow reaction turbine has internal and external diameters of
runner as 0.6 m and 1.2 m respectively . The guide blade angle is 15° and
velocity of flow through runner is constant and equal to 4 m/sec. If the
speed of the turbine 200 rpm, head on the turbine is 10 m and discharge
at outlet is radial determine [7]

i)  Runner vane angle at inlet and outlet

i)  Work done by water on runner

iii) Hydraulic efficiency

What are the applications of impulse momentum principle? [3]
OR

Write a short note on factors influencing performance of turbine.  [4]

Two inward flow turbine runners having same diameter of 0.50 m have the
same efficiency, and work under same head. Both the turbines have same
velocity of flow of 5.6 m/sec. If one of the runner 'A' runs at 525 RPM
and has an inlet blade angle of 65° and the other runner 'B' has inlet blade
angle of 110° what should be the speed of the runner 'B'. Both the turbines
discharge radially at outlet. [6]

Explain the term Reheat Factor in steam turbines. [6]

In a stage of a Turbine with Parson's blading delivers dry saturated steam at
2.7 bar from the fixed blades at 90 m/sec. The mean Blade height is 40 mm,
and the moving blade exit angle is 20°. The axial velocity of steam is 3/4 of
the blade velocity at the mean radius. Steam is supplied to the stage at the
rate of 9000 kg/hr the effect of the blade tip thickness on the annulus area
can be neglected. Calculate [10]

i)  Wheel speed in RPM

i)  The diagram power

i) The diagram efficiency

iv) The enthalpy drop of steam in the stage

OR
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Q6) 2)

b)

Q7) a)

b)

08) a)

Explain why subsonic nozzle is convergent while supersonic nozzle
is divergent. [4]

Derive an expression for diagram efficiency of single stage impulse
Turbine. Obtain the Condition for Maximum efficiency & its value. [6]

In a single stage impulse turbine the mean diameter of the blade ring is
Im and the rotational speed is 3000 rpm. The steam is issued from the
nozzle at 300 m/see. and nozzle angle is 20°. The blades are equiangular.
If the friction loss in the blade channel is 19% of the Kinetic energy
corresponds to relative velocity at the inlet to the blades. What is the
power developed in the blading when the axial thrust on the blades is
98 N. Solve the problem graphically. [6]

What do you mean by cavitation. What are its effects? How we can
overcome the cavitation effect in centrifugal pump. Derive relation
for maximum suction lift of a centrifugal pump. [8]

The outer diameter of an impeller of a Centrifugal pump is 400 mm &
outlet width is 50 mm. The pump is running at 800 rpm & is working
against a total head of 15m. The vanes angle at outlet is 40°& manometric
efficiency is 75%. Determine : [10]

i)  Velocity of flow at outlet,
ii)  Velocity of water leaving the vane,

iii) Angle made by the absolute velocity at outlet with the direction of
motion at outlet

iv) Discharge
OR

Show that rise in pressure in impeller of a centrifugal pump is expressed
as [6]

L(Vfl2 +u; —2Vf,} Cosec’ ¢)
2g ’

where all symbols have their usual meanings.
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b)

Q9) 2)
b)

010)a)

b)

A centrifugal pump impeller has an external diameter of 450 mm
and discharge area of 0.11 m?. The vanes are bent backwards at an
angle of 35° at outlet. The diameter of the suction and delivery pipes
is 300 mm and 230 mm respectively. Pressure gauge at points on suction
and delivery pipes close to the pump and each gauge 1.50 m above the
level of supply sump showed gauge pressure head of 3.70 m below and
19 m above atmospheric head respectively. When the pump was delivering
200 lit/sec of water at 800 rpm. It requires 70 kW to drive the pump.
Find the loss of head in the suction pipe, manometric efficiency and

overall efficiency of the pump. [12]
What are the various losses in Axial Flow Compressor? [4]
Write short note on Slip & Slip Factor in compressors. [4]

A Centrifugal Compressor used as a supercharger for aero engine handles
180 kg/min of air. The suction pressure and temperature are 1 bar and
280 K. The suction velocity is 90 m/sec. After isentropic compression in
the impeller conditions are 1.5 bar, 335 K and 230 m/sec. Calculate [8]

i)  Isentropic efficiency
i) Power required to drive compressor
i) Overall efficiency of the unit

Assume that kinetic energy of the air gained in impeller is entirely converted
into pressure in diffuser. Take y =1.4 for air.

OR

Derive an expression for the overall pressure ratio developed in the
Centrifugal Compressor. [6]

A centrifugal compressor running at a speed of 15000 rpm admits 25 m*/sec
air at static states 1 bar and 300 K and compresses it adiabatically by the
pressure ratio of 2. The air velocity at inlet and the radial velocity at exit
is the same as 75 m/sec. The inlet and outlet impeller diameters are 60cm
and 80 cm respectively. Considering the inlet to be axial find [10]

i)  Blade angles at inlet and outlet of impeller
i)  Angle at which air leaves the impeller

ii) Impeller breadth at inlet and exit.

ClCd O
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P3345 [Total No. of Pages : 3
[5353]-515
T.E. (Mechanical)
METROLOGY AND QUALITY CONTROL

(2015 Pattern)

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

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

2) Neat diagram must be drawn wherever necessary.

3) Assume Suitable data if necessary.

4) Use of Calculator is allowed.

5) Figures to the right indicate full marks.

Q1) a) Differentiate between Precision & Accuracy with Suitable examples. [5]

b) Draw a neat sketch of micrometer & how to calculate least count of

micrometer, give one example. [5]

OR
02) a) a)Explain any one method of assessing the surface finish. [5]
b) Explain tool makers microscope & their application. [5]
03) a) Explain laser interferometer & its application. [5]
b)  Write short note on machine vision system. [5]

OR

04) a) State & Explain Taylor’s principle of gauge design with example.  [5]

b) Explain method of measuring effective diameter using two wires with neat

sketch. [5]
05) a) Explain Jurans triology approach with diagram. [8]
b)  State seven new quality tools. Explain any three in detalil. [8]

OR
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Q6) 2)

b)

Q7) a)

b)

08) a)
b)

What is cost of quality? Explain Cost of failure, Cost of appraisal &
cost of prevention. [8]

What is initial planning for quality? Explain in details. [8]

What are advantages of sampling inspection over 100% inspection?
Explain the difference between single sampling & double sampling plan.

8]

Following is the record for successive lots of part being produced by
plastic molding press. As each lot is come off the line a random sample
of 150 pieces were inspected (results are expressed to the nearest 0.1%)

Calculate p, Control limits & plot control chart and comment. [8]
Lot no Sample size No. of defectives
1 150 4
2 150 8
3 150 2
4 150 -+
5 150 -
6 150 6
7 150 10
8 150 4
9 150 6
10 150 8
OR
Write short note on OC curve & its characteristics. [8]

Explain single sampling plan with flow chart. For the given data
calculate sample size and AOQ for single sampling plan [8]

i)  Probability of acceptance for 0.3% defectives in a lot is 0.558
i) Lot size N=10000 units

i) np’=1.5

iv) Acceptance number ¢ = 1

v) Defectives found in the sample are not to be replaced
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Q9) Write short note on (Any three) : [18]
a) Kanban
b) Zero defects
c) FMECA
d) TS-16949

e) Quality Audit

ClCd O
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[5353]-516
T.E. (Mechanical Sandwich) (Semester - II)
NUMERICAL METHODS AND OPTIMIZATION

(2015 Pattern)

Time : 2 Hours] [Max. Marks : 70
Instructions to the candidates:
1)  Solve Q.1 or Q.2, Q.3 or Q.4, Q.5 or Q.6, Q.7 or Q.8, Q.9 or Q.10, Q.11 or Q.12.
2)  Neat diagrams must be drawn wherever necessary.
3)  Figures to the right indicate full marks.
4)  Use of programmable calculator is not permitted.
5)  Assume suitable data, if necessary.

Q1) Using Newton Raphson method solve the equation f{x) = e®.cos(x) —1.4 =0

upto accuracy of 0.01.take initial gauss 0.2 [6]

OR
02) What do you mean by convergence? Explain its importance in brief. [6]
03) Solve by Jacobi’s iteration method, the equations [6]

2x — 3y + 20z =25;
20x+y—-2z=17;
3x+20y—z=-18

OR
04) Explain advantages of partial pivoting for solving simultaneous equations using
Gauss elimination and Gauss Seidal method. [6]

05) a) Maximize Z=2x + 3y [5]

subjected to the constraints

x+y<30

y=>3

0<y<12

x—y=0

0<x<20,

Use graphical method.
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b) Determine the maximum value of root of equation 0. 51x — sin(x) by

Newton’s method. Take the initial guess as 2 and do 4 iterations.  [3]
OR

06) Maximize Z=6x+ 11y [8]
subjected to the constraints
2x+y <104
x+2y<76
x,y20

Use Simplex method.

Q7) a)

b)

08) a)

b)

Temperature at one surface of slab of thickness, x =20 cm is T=500°C.
Find the temperature of the other surface of slab by taking step size in
thickness, Ax =4cm. Heat flux is 1000 W/m?. Use the following governing
. a_ 4 !
relation of heat flow, dx A|0.5(0.01T +1)

through slab (in Watt) and A4 is cross-sectional area of slab (m?). [8]

where ¢ is a heat flow

oO°’T O°T
_|_
ox> 0y’

Solve the Laplace equation =0 for the square mesh as

shown in diagram below. [10]

60 100 60 20

80 T4 13 T4
100 T1I |T2 80
40
50 100 1°
OR
Draw the flowchart for Simultaneous Equations by RK 2" order method.[6]
. Ou Ou _ .
Solve the heat equation E = p subjected to the condition
X

u(0,t)=u(1,t)=0 and u(x,0)=2x for 0<x< }2 and u(x,0)=2(1—x) for /2<x<1.
Take h=1/4 and k=1. [12]
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Q9) 2)
b)

010)a)

b)

Q11)a)

b)

Q12)a)
b)

Draw the flow chart for y = ab*. [8]

Find the values of y for x = 0.5 for the following table of x, y values
using Newton's forward difference formula. [8]

x| O 1 2 3 4

y| 1 5 | 25 | 100 | 250

OR

b
Using the method of least squares, fit the curve y = ax’ +— to the
x

following data: [10]

X: 1 2 3 4

y: [—1.51| 0.99 | 3.88 | 7.66

Find the polynomial f{x) by using Lagrange’s interpolation formula and
hence find A(3) dx for the following series : [6]

X 0 1 2 5

y=tx) | 2 | 3 | 12 [147

rd th
Draw the combine flowchart for Simpson’s % and Simpson’s %
rule. [8]
Using Gauss Legendre three point formula, find fo e +4x—3. [8]
OR

Find the integral [ = fo "sin (x).dx using Trapezoidal rule. [8]

Find double integral f{x, y)=2x+y+1forn=0to 2 and y=0to 2. Use

rd

Simpson’s 13 rule. [8]
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[5353]-517
T.E. (Mechanical) (End Semester)
DESIGN OF MACHINE (Elements - II)
(2015 Pattern)

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

1)  Answer five questions from the following.

2)  Draw neat labeled diagrams wherever necessary.

3)  Figures to right indicate full marks.

4)  Use of electronic calculator is permitted.

5)  Use of Programmable calculator is not allowed.

6) Assume suitable/standard data if necessary.

Q1) a) What is addendum modification in gears? State the advantages and
limitations of it. [4]

b) A pair of spur gears has a module of 3 mm and face width 27 mm. It is
used to connect a prime mover of 3 kW power running at 1440 rpm with
a machine requiring a torque of 59.683 N-m. The gears are made of alloy
steel with ultimate tensile strength of 720 MPa with a hardness of 350
BHN. Determine the factor of safety based on bending and pitting if the
total tooth error is 40 microns and the deformation factor is 11200 N/mm?>.
The number of teeth on pinion is 12 and 20° stub involute profile is used

for both the gears. Use following data: [6]
y =055 22
<

Service factor 1.2.

_ 2lv(Ceb+P)
" 2+ (Ceb+P)
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Q2) a)
b)

03) a)

b)

04) a)

OR
Explain significance of the helix angle on the performance of helical gears.[4]
A pair of bevel gears is transmitting a power of 5 kW from an electric
motor running at 2880 rpm to a machine running at 720 rpm. Use following
data: [6]
Module 4 mm
Face width is 40 mm.
Number of teeth on pinion 20
Tooth system: 20° full depth involute.
Ultimate tensile strength: 550 MPa
Hardness: 340 BHN
Dynamic tooth load: 1537.2 N
Service factor 1.15
Lewis form factor for pinion: 0.3876
Determine the available factor of safety in bending and pitting.

Explain the terms: [4]

i)  Dynamic load carrying capacity of a bearing

i) Bevel factor.

A shaft 1000 mm long carrying a spur gear transmitting a power of 3 kW

at 1500 rpm is supported by a deep groove ball bearing. The gear is

located midway between the bearings with a weight of 2 kg and has a

tangential force of 900 N while the radial load is 799 N. If the expected

life of this bearing is 2000 hours, determine the dynamic load carrying

capacity of the bearing.

If the spur gear is mounted at the one end of shaft and one bearing

supports the shaft at the other end, determine the dynamic load carrying

capacity of this bearing. [6]
OR

Determine dynamic load carrying capacity for a pair of ball bearing for a

shaft such that it can be selected from the manufacturer’s catalogue. Use

following data. [6]

*  Length of the shaft 1 m,

*  Diameter of the shaft 35 mm

A radial load of 1.45 kN acts on left side bearing, and 1.3 kN on
right side bearing.

*  An axial load of 300 N acts on right side bearing (away from left
side bearing)
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b)

05) a)

b)

06) a)
b)

Q7) a)

»  Expected life of the bearing 20,000 hours with a reliability of 95 %.
*  Speed of shaft 1000 rpm.

. Take X=1, Y=0.56 and b=1.17

What are various bearing mounting methods? Explain using neat sketches.[4]

A pair of worm and worm wheel is designated as 3/60/10/6. The worm is
transmitting 5 kW power at 1440 rpm to the worm wheel. The coefficient
of friction is 0.112 and the normal pressure angle is 20°. Determine[12]

i)  the components of tooth forces acting on the worm and worm
wheel.

ii)  Also represent the directions of the forces on the drawing if the
worm rotates anti-clockwise.

iii) Efficiency of the drive.

Discuss the thermal considerations in worm gear drive. [4]
OR
Explain force analysis on a worm and worm gear tooth. [4]

A pair of worm and worm wheel is designated as 1/30/10/10. The speed
of worm is 1500 rpm. The worm wheel is made of centrifugally cast
phosphor bronze and worm is made of case hardened carbon steel 14C6.
Determine the power transmitting capacity of this pair based on  [12]
i)  Strength rating

i)  Wearrating

Use following data

Particulars Worm Worm Wheel

Bending stress factor (S,) 28.2 7

Speed factor for 0.234 0.46

strength (X))

Surface stress factor(S) 4.93 1.55

Speed factor for wear(X) 0.115 0.25

Zone factor (Y) 1.143

Explain the terms (Any Three): [6]

i)  Slip and creep

i)  Centrifugal tension

i) Maximum tension in the belt
iv) Initial tension in the belt
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b)

08) a)

b)

09) a)
b)

A pulley of 1000 mm diameter is driven by an open type flat belt from
20kW, 1440 rpm electric motor. The pulley on the motor shaft is 300
mm in diameter and the centre distance between the two shafts is 2.0 m.
The allowable tensile stress for the belt material is 2 N/mm? and the
coefficient of friction between the belt and pulley is 0.28. The density of
the belt material is 900 kg/m?’. If the width of the belt is 125 mm, determine:[12]

i)  The thickness of belt
i)  The length of belt and
i) The initial tension required in the belt.

OR
What are the stresses induced in wire ropes? How the wire ropes are
designed for the given applications? [6]

What are different standard types of chain? Describe with the appropriate
sketches. [12]

A single v belt is used to transmit power from a grooved pulley of pitch
diameter 300 mm running at 1500 rpm to a flat pulley of diameter
600 mm. The centre distance between the pulleys is 1000 mm. The mass
of the belt is 0.25 kg per meter. The coefticient of friction between the
belt and pulley is 0.25. The v-belt pulley groove angle is 38°. If the
allowable tension in the belt is 600 N. Determine.

i)  Power transmitting capacity of the belt, and
ii)  Initial tension required in the belt.

What are desirable properties for a material of sliding contact bearings?[4]

A hydrodynamic bearing has a diameter and length of 100 mm. The
radial load on the bearing is 20 kN. The journal speed is 1500 rpm and
the radial clearance is 60 microns. If the viscosity of the oil is 25 cP,
determine. [12]

i)  Minimum oil film thickness

i)  Probable coefficient of friction
iii) Power lost in friction

iv)  Quantity of oil in circulation

v)  Side leakage

vi) If the make-up oil is supplied at 30°C, find the average oil
temperature.

Assume specific gravity of oil is 0.86 and the specific heat as
2.09 kJ/kg°C. Refer Table 1.

OR
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Q10)a) Whatare different types of lubricants used for sliding contact bearings?[6]

b) A Babbit lined steel back bush bearing is used to support a shaft of
diameter 50 mm. The radial load on the bearing is 3550 N. The oil filter
restricts a clearance at the bearing as 40 microns. The length of the
bearing is 50 mm. Shaft rotates at 950 rpm. The oil used as a viscosity of
60 cP at operating temperature. Calculate, [10]

i)  Coefficient of friction

i)  Minimum oil film thickness
iii) Requirement of oil flow

iv) Power lost in friction

v) Temperature rise, assuming that heat generated is carried away by
the total oil flow.

Assume specific gravity of oil as 0.86. Specific heat oil is 1.85 kJ/kg°C.
Refer Table 1.

Table 1(Use for Question 9 and 10)

A A
ren |

c
0.8 0.631 12.8 3.59 0.529

Q<

Q

1 0.6 0.264 5.79 3.99 0.484

0.4 0.121 3.22 4.33 0.415
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[5353]-518
T.E. (Mechanical) (Semester - II)
REFRIGERATION & AIR CONDITIONING

(2015 Pattern)

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

1) Neat diagrams must be drawn wherever necessary.

2)  Figures to the right side indicate full marks.

3) Assume suitable data if necessary and mention it clearly.

4) Use of steam table is allowed.

Q1) a) Explain commercial refrigeration for dairy products. [6]
b) Explain chemical properties of refrigerants. [4]
OR

Q2) a) Compare vapour compression and vapour absorption refrigeration system.
[4]

b) A vapour compression refrigerator of 1 TR capacity works between the
pressure of 5.3 bar and 2.1 bar. The vapour is superheated by 5°C

before entering the compressor and superheated to 37°C at the end of
compression. Find the COP of the plant and refrigerant mass flow rate.

Take Cp of vapour 0.63 kJ/kgK. [6]
Sat. Pressure | Sat. Temp. h h,
Bar °C kJ/kg kJ/kg
5.3 15.5 56.15 144.9
2.1 —14 25.12 158.7
03) a) Define : EER, SEER, IPLV and NPLV. [4]

b) Calculate percentage change in COP of the vapour absorption system
when the generator temperature changes from 150°C to 200°C and
refrigeration temperature changes from —20°C to —40°C. Condensation
temperature remains same as 30°C. [6]
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04) a)

b)

05) a)
b)

Q6) 2)
b)

OR

Derive equation of COP for the two stage compression with flash gas
removal and liquid intercooler with schematic and P-h diagram. [8]
Mention any two applications of cryogenics. [2]
Explain air washer and possible psychometric processes with it. [6]

A mixture of dry air and water vapour is at a temperature of 21°C under
a total pressure of 736 mm Hg. The dew point temperature is 15°C.
Find: [10]

i)  Partial pressure of water vapour
ii)  Relative humidity
i) Humidity ratio
iv) Enthalpy of air per kg of dry air
v)  Specific volume of dry air per kg of dry air.
OR
Explain thermodynamic mechanism of human body. [6]
A commercial shop has following loads:
Room sensible heat : 58.15 kW
Room latent heat : 14.54 kW
The summer outside and inside design conditions are :
Outside: 40°C DBT, 27°C WBT
Inside: 25°C DBT, 50% RH

70m*/min of ventilation air is used. Determine the following if the by-
pass factor of the cooling coil is 0.15. [10]

i)  Ventilation load

i)  Grand total heat

i) Grand sensible heat factor

iv) Effective room sensible heat factor

v)  Apparatus dew point
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Q7) a)
b)

08) a)
b)

09) a)

b)

Q10)2)

b)

Explain with neat sketch winter air conditioning system. [6]
Explain with neat sketch air water system. [6]
Explain with neat sketch working of constant superheat expansion valve.
[6]

OR
Explain with neat sketch central air conditioning system. [6]

Explain with neat sketch working of constant pressure expansion valve.|[6]
Explain with neat sketch scroll compressor. [6]

Derive an expression for equivalent diameter of circular duct
corresponding to a rectangular duct of side a and b for same pressure
loss per unit length when the discharge is same and when velocity is
same. [8]

Using equal Friction method, determine the duct diameter and velocity
for section AB, BD and BC.

Assume velocity in the main duct AB = 600m/min. also calculate maximum
pressure drop in the duct system. Distance AB = 40m, BE= 10m,

CF = 10m, BD = 40m. 8]
E
180 cmm
A
C
FAN cmm
O B =
120 cmm
F
OR

A circular duct diameter 0.3m is 50 long and carries air of density 1.15
kg/m?. If the flow is 2m?/s. Find the total pressure at the inlet of the duct.

Take f=0.006. Also find air power. [6]
Explain static and velocity pressure in a duct. [4]
Explain types of supply outlets for distribution of air. [6]
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[5353]-520
T.E. (Mechanical) (Semester - II)
MANUFACTURING PROCESS -11

(2015 Pattern)

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

1) Answer Q.1 or Q.2, Q.3 or Q.4, Q.5 or Q.6, Q.7 or Q.8, Q.9 or Q.10.

2)  Figures to the right indicate full marks.

3)  Use of electronic pocket calculator is allowed.

4) Assume suitable data, if necessary.

Q1) a) Derive an expression for Shear plane angle and shear strain. [6]

b) Mention various tool holders used in drilling machine. Explain floating

tool holder with a neat sketch. [6]
OR

Q2) a) Taylor’s tool life equation for machining C-40 steel VI" = C. Feed is
0.2mm/rev. [6]

V(m/min) 25 35

T (min) 90 20
Determine 1. n and ¢ 2. Recommend cutting speed for 60 minutes tool

life.

b) Explain following milling operations with a neat sketch. [6]

i)  Straddle Milling
ii)  GangMilling

03) a) Determine machining time for rough gridding of 40mm diameter work
piece having length 150mm Total stock is 0.20mm. grinding wheel traverse
feed is 40mm/rev, depth of cut is 0.020mm, Cutting speed is 15m/min,
K=1.2 [4]

b) Explain lapping process with a neat sketch. (4]

OR

PTO.



04) 2)

b)

05) a)

b)

Q6) 2)

b)

Q7) a)

b)

08) a)

b)

Explain following grinding wheel nomenclature. [4]
S-D-54-L-4-R-12

Explain Honing process with a neat sketch. [4]

Explain AJM process with its advantages, limitations and applications.[8]

Explain variable process parameters in USM process with their effect on

MRR. [8]
OR

Explain with a neat sketch ECM process. [8]

Explain with a neat sketch LBM process. Also comment on applications

and limitations. [8]

Differentiate between NC and CNC machines. [5]

Explain following codes : [6]

G02, M02, G84, M06

What is Word address Format? Explain with an example. [5]
OR

Differentiate between open and closed loop system. [6]

Explain DNC with block diagram. [6]

Explain with a neat sketch Automatic tool Changer. [4]
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09) a)
b)

Q10)2)
b)

c)

Explain with a neat sketch diamond pin locator [4]

Explain 3-2-1 principle for location. [6]
Design and draw a drilling jig to produce SO0mm diameter hole in the
given component. [8]

OR

What is modular fixturing? Explain with advantages [4]
List various types of clamps and explain any one with a neat sketch. [6]

Design and draw a milling fixture to create a slot of 50 x 50 x 100mm for
the job given in Q.9. [8]
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[5353]-521
T.E. (Mechanical Sandwich) (Semester - I)
NUMERICAL METHODS AND OPTIMIZATION

(2015 Pattern)
Time : 2”; Hours] [Max. Marks : 70
Instructions to the candidates:
1) Solve QI or Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8, Q9 or Q10, Q11 or Q12.
2)  Neat diagrams must be drawn wherever necessary.
3)  Figures to the right indicate full mark.
4) Use of programmable calculator is not permitted.

5) Assume suitable data, if necessary

Q1) Evaluate error in the calculation of volume V of a tank, given by V = % d’l atd=1m

and /= 2m if error in measurement of diameter d and length /is 0.01. [6]
OR

02) Solve (x> —3x—4)"”= 0 using successive iteration method. Do 5 iterations. [6]

Q3) Draw the flowchart for Gauss Seidal method. [6]
OR
04) Solve the following equations with Thomas algorithm. [6]
x, +2x,=4

—x1+x2+2x3=1
x2+3x3+x4=7

2x3+2x4=8

PTO.



05) a) Anowner of alodge plans an extension which contains not more than 50
rooms. At least 5 must be executive single rooms. The number of
executive double rooms should be at least 3 times the no. of executives
single room. He charges Rs. 3000 for executive double room and Rs.
1800 for executive single room per day. Solve the above problem as

LPP to maximize the profit. (Use graphical method) [5]
b)  Write a short note on Genetic Algorithms. [3]
OR

06) Maximize z= 1600x+ 1500y
Subject to S5x+ 4y <500

15x + 16y < 1800

x>0,y>0
(Use simplex method) [8]
Q7) a) Draw the flowchart for RK4 Method. [8]
2 2
b) Solve the Laplace equation ¥+§=0 for the square mesh as shown in
diagram below. [10]
60 60 60 60
u1 u2
40 50
20
40
ll3 ll4
0 10 20 30
OR
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. . d . C
08) a) Use Taylor's series method to solve equation d—)yc=x2 +y*. Given initial

conditions are x = 0, y = 1 estimate y (0.5) take h = 0.25.

8]

ou ou 1
. Ou Ou_ 1 : . .
b) Solve the equation PGP NCR— corresponding to grid shown in
following fig [10]
4 Yy
0 0 0 0
2
u, U,
0 0 —
0 0o X
U4 U3
0
0 0 0
[
2

09) a)

b)

The pressure (p) and volume (V) of a gas are related by the equation
PVY = C, where y and C being constants. Fit this equation to the

following set of observations. [8]
P(kg/cm?) 0.5 1.0 1.5 2.0 2.5 3.0
V(liters) 1.62 1.00 0.75 0.62 0.52 0.46
The following are co-ordinates of a set of points. Find x at y=2 [8]
X 0 1 2 3
y 0 1 7 25
OR
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Q10)2)

b)

Q11)a)

b)

Q12)a)

b)

Using least square criteria , fit a equation y = ax? + bx + C , to the

following data :
X 1 (23| 4 |5]6]|7
y 5|2 5| 16|31| 50| 73

Draw the flowchart for Newton’s forward difference interpolation.

8]

8]

Explain Simpson’s 1/ 3 tule graphically and derive formula for integration

of a function.

8]

Find double integral of fx, y) =x*+)?+ 5 forx=0to2and y=0to 2
taking increment in.both x and y as 0.5. Applying Simpson’s 1/ 3 rule.[8]

OR

11

Evaluate Oﬁdx Use 3 point Gauss Legendre method.

)
7SI X

Evaluate .dx ysing Simpson's 3/8 rule. Take 6 strips

0 e +cosx

ClCd O
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[5353]-523
T.E. (Mechanical Sandwich)

APPLIED COMPUTER AIDED ENGINEERING

(2015 Pattern) (Semester - I)

Time : 2”; Hours] [Max. Marks : 70

Instructions to the candidates:

1)
2)
3)
4)

Q1) 2)

b)

Answer Q1 or Q2, Q3 or Q4, Q5 or Q6, Q7 or 08, Q9 or Q10.
Neat diagrams must be drawn wherever necessary.
Figures to the right indicate full marks.

Assume suitable data, if necessary.

Determine the Concatenated transformations matrix to reflect or mirror any
entity about the line y = mx +c. [6]

Define and compare geometrical mapping and geometrical transformations.

[4]

OR
02) Line L1 has end points (1,2,7) and (5,6,1)while line L.2 has end points (7,3,4)
and (3,9,10) [10]
a) Find The Parametric Equation of the lines
b) Find the tangent vectors of the line
c) Arethe two lines are Parallel or perpendicular.
d) Arethe two lines are intersecting? If yes find the Point of intersection
Q3) a) Explain Various factors to be considered during selection of end effectors.
[6]
b) Explain the concept of Hybrid Modelling. [4]

PTO.



04) 2)

b)

05) a)
b)

Q6) 2)

b)

c)

OR
Explain following terms with respect to solid Modelling; [6]
i)  Constructive Solid Geometry
i) Boundary representation
i) Constraint Based Modelling

How Does Computer Aided Process Planning differs from traditional

Process Planning. [4]

Explain canned cycle. [4]

Write a NC part program for the part shown in figure. Take Spindle

speed 200 RPM and feed rate 0.25mm/rev. [12]
tous X

50 0 % ¥
OR
Explain Cutter Radius Compensation with Suitable G Code. [4]

Explain Multiple Roughing Cycle (G71) and finishing Cycle(G72) with
Neat Sketch. [6]

Explain DNC Machine with Block Diagram. [6]
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Q7) a)

b)

08) a)

b)

Q9) 2)

b)

Classify Rapid Prototyping systems explain Laminated Object

Manufacturing (LOM) with Neat Sketch. [10]
Explain Direct and Indirect Benefits of Rapid Prototyping. [6]
OR

What is Fused Deposition Modelling (FDM)? Explain it with neat sketch.
8]

Explain with neat Sketch Three dimensional (3D) Printing. [8]

Explain Assemblage of two 1D elements to find global Stiffness Matrix.

[6]
The Stepped Steel Bar is subjected to an axial load of 300kN, as shown
in figure. Using the finite element method determine; [12]

i)  The Nodal Displacement
i)  The Stress in each elements
i) The reaction forces at the supports.

Use minimum number of elements .Modulus of Elasticity is 200 x 10° N/mm?

300
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Q10)a) Figure Shows Truss consisting of three elements Whose EA/L value is
1000N/mm. Using finite element method, determine the deflection at node2
and Reaction forces at each node. [10]

b) Derive the Element Stiffness Matrix and Stress Vector for Truss Element.
[8]

ClCd O
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[5353]-524
T.E. (Mechanical Sandwich)
MACHINE DESIGN

(2015 Pattern) (End Semester)
Time : 3 Hours] [Max. Marks : 70
Instructions to the candidates:
1)  Answer any five questions.
2)  Figure to the right indicates full marks.

Q1) a) Explain in brief the standards and codes. [5]
b) Whatis stress concentration? What are the causes of stress concentration?
Explain any two methods to reduce stress concentration. [5]

OR
02) a) Draw neat diagram of knuckle joint and explain its construction. [4]

b) A 40 mm shaft is made of steel 50C4 (= 660 MPa) & has a machined
surface. The expected reliability is 99%. The theoretical stress concentration
factor for the shape of the shaft is 1.6 & the notch sensitivity factor is 0.9.
Determine the endurance limit of the shaft Ka=0.76, Kb =0.85, Kc =1,

Kg=0.814. [6]
03) a) Explain self-locking and Overhauling of power screw. [5]
b) Explain design procedure of splines. [5]
OR
04) a) Explain with neat sketch any four types of screw fastenings. [4]

b) A helical spring whose mean diameter of the coil is 8 times that of wire,
is to absorb 400 N-m of energy. The initial compression of the spring is
50 mm & compress by additional 70 mm, while absorbing the shock.
The maximum allowable stress is 400 MPa and G = 84 GPa. Determine
the diameter of wire, and number of active turns. Neglect the effect of
stress concentration. [6]

PTO.



05) a)
b)

06) a)

b)

Q7) a)
b)

08) a)

b)

Explain the force analysis of helical gear. [4]

The following data is given for a steel spur gear pair transmitting 5 kW
power from a shaft rotating at 3000 rpm to another parallel shaft rotating
at 1500 rpm: module =4 mm, number of teeth on pinion = 18, allowable
bending stress for pinion and gear = 210 MPa, face width = 40 mm,
surface hardness = 400 BHN, tooth system = 20° full depth involute,
combined teeth error = 15 microns, deformation factor C = 11400 e,
N/mm. Assuming the dynamic load is accounted by the Buckingham’s
equation, calculate: (1) the factor of safety against bending failure; and

(i1) factor of safety against pitting failure. [12]
OR
For bevel gears, define the following : [6]

i)  Cone distance;

i)  Pitch angle;

i) Back cone distance; and
iv) Crown height

What are the various forces acting on worm and worm gears? Explain in

brief. [6]
Define formative or virtual number of teeth on a helical gear. Derive the
expression used to obtain its value. [4]
Derive the Petroff’s equation for sliding contact bearing. [6]

A ball bearing is operating on a workcycle consisting of three parts - a
radial load of 3000 N at 1440 rpm for one quarter cycle, a radial load of
5000 N at 720 rpm for one half cycle, and a radial load of 2500 N at 1440
rpm for the remaining cycle. The expected life of bearing is 10,000 hours.
Calculate the dynamic load carrying capacity of the bearing. [10]

OR

Explain the procedure to select the rolling contact bearing from
manufacturer’s catalogue. [6]

A ball bearing subjected to a radial load of 5 kN, is expected to have a life
of 8000 hours at 1450 rpm with a reliability of 99 %. Calculate the dynamic
load capacity of the bearing, so that it can be selected from manufacturer’s
catalogue based on reliability of 90%. [10]
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Q9) 2)

b)

010)a)
b)

It is stated that the speed at which a belt should be run to transmit maximum
power is that at which the maximum allowable tension is three times the

centrifugal tension in the belt at that speed. Prove the statement. [6]

Explain the different types of stresses induced in the wire ropes.  [6]

Explain the polygon effect in case of chain drives. [6]
OR

Explain the procedure to select the V- belt from manufacturer’s catalogue.|[6]

Two parallel shafts whose centre lines are 4.8 m apart, are connected
by an open flat belt drive. The diameter of the larger pulley is 1.5 m
and that of smaller pulley 1 m. The initial tension in the belt when
stationary is 3 kN. The mass of the belt is 1.5 kg / m length. The
coefficient of friction between the belt and the pulley is 0.3.Taking
centrifugal tension into account, calculate the power transmitted, when
the smaller pulley rotates at 400 r.p.m. [12]

P
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[5353]-526
T.E. (Mechanical Sandwich)
INDUSTRIAL ENGINEERING AND TECHNOLOGY
MANAGEMENT
(2015 Pattern) (Semester - II) (Self Study - II)

Time : 22 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, Q.9 or Q.10.

2) Neat diagrams must be drawn wherever necessary.

3)  Figures to the right side indicate full marks.

4) Assume Suitable data if necessary.

Q1) a) Define & explain what do you understand by Industrial Engineering?
Explain the F.W. Taylor's contribution towards scientific management.|6]

b) Define material handling. List material handling equipment and describe
any two of them. [4]

OR
Q2) a) Write short note on : [6]
i)  Organization chart
i) Responsibility and Authority
b) Explain product layout with advantages and disadvantages. [4]

03) a) Describe the factors to be considered while finalizing plant location. [4]

b) Explain function of production planning and control. [6]

OR
