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

P1906 [Total No. of Pages : 2
[5254]-1
B.E. (Civil)
ENVIRONMENTAL ENGINEERING- 11

(2008 Pattern)
Time : 3 Hours] [Max. Marks : 100

Instructions to the candidates:
1) Attempt Q1 OR Q2, O3 OR Q4, Q5 OR Q6 from Section - I and Q7 or Q8, Q9
or Q10, Q11 OR Q 12 from Section - II.
2) Figures to the right indicates full marks.
3) Draw neat figures wherever necessary.
4) Assume necessary data.
5)  Use of scientific calculators is allowed.

SECTION - 1
Q1) a) Write short note on sewer material. [8]
b)  Write procedure to determine BOD and its significance. [8]
OR
Q2) a) Write steps in design of sewer. [8]
b)  Write significance of COD and total solids. [8]
03) a)  Write short note stream purification process. [8]

b)  Write working principle of screen chamber and write its classification.[8]

OR
04) a) Write short note on types of screen chamber. [8]
b)  Write short note on oxygen sag curve. [8]
05) a) Differentiate between single stage and two stage trickling filter. [9]
b)  Write short note on activated sludge process. [9]

PTO.



OR

06) a) Differentiate between aerobic and anaerobic process for treatment of

sewage. [9]
b)  Write short note on rotating biological contractor. [9]
SECTION - 11

Q7) a) Write advantages and disadvantages for aerated lagoon. [8]
b) Write advantages and disadvantages for oxidation ditch. [8]

OR
08) a) Write advantages and disadvantages for facultative pond. [8]
b) Explain mechanism of removal of impurities in root zone. [8]
09) a) Write short note septic tank. [8]
b) Explain different methods of disposal of septic tank effluent. [8]

OR
Q10)a) Explain working principle of anaerobic digester and its stages. [8]
b)  Write short note on USABR. [8]
Ql11)a) Write short note on treatment of sugar industry wastewater. [9]
b) Write discharge standards for dairy and sugar industry. [9]

OR

Q12)a) Write short note neutralization process in industrial wastewater treatment
plant. [9]

b) Enlist different secondary and tertiary treatment units in industrial
wastewater treatment. Explain any one process. [9]
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Total No. of Questions : 12] SEAT No. :

P1907 [Total No. of Pages : 4
[5254]-2
B.E. (Civil)
DAMS AND HYDRAULIC STRUCTURES
(2008 Pattern)
Time : 3 Hours]| [Max. Marks : 100

Instructions to the candidates:
1) All questions are compulsory.

2)

Q1) a)
b)

c)
d)

02) a)
b)

d)

03) a)
b)

04) a)
b)

Figures to the right indicate full marks.

SECTION - 1
Define the term dam and state its purpose. [4]
Explain clearly various factor that affect the choice of particular type of
dam for given site condition. [4]
Differentiate between Rigid dam and Non rigid dam. [4]
Explain clearly criteria for the selection of type of dam. [4]
OR
State clearly various methods of classification of dams. [4]
Distinguish between Arch dams & Buttress dam. [4]
Define meaning of Height of dam. [4]

State the procedure of fixing the appropriate Height of the dam to store
water in the reservoir to its designed capacity. [4]

Discuss in brief various investigation required for reservoir planning.[6]

Derive an expression for limiting height of gravity dam. [6]

What is meant by elementory profile of gravity dam? Obtain an expression

for base width of elementary profile for no tension condition. [6]
OR

Gallaries in gravity dam. [5]

Various zones of storage in a reservoir. [5]

PTO.



05) a)
b)

06) a)
b)

Q7) a)
b)
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Determine the stability analysis of gravity dam with the following data.[8]
i)  Overturning moment at toe = 1 x 10° kN-m.

ii)  Total resisting moment at toe =2 x 10° kN-m.

i) Total vertical force above base =50 x 10°kN.

iv) Base width of dam = 50m

v)  Slope of D/s surface = 0.8 H : IV.

vi) Calculate the maximum and minimum vertical stresses on foundation
and also determine the maximum principle stress at toe of dam.
Assume that there is no tail water and U/S face is vertical.

Briefly discuss causes of failure of earthen dam. [4]
Explain with sketch syphon spillway. [4]
Briefly discuss the checks that are required to be made to investigate the
stability of an earthen dam. [8]
OR
Write short note on earth dam construction. [4]
Write short note on radial gate. [4]
Describe the method of plotting pheretic line for an earthen dam with
horizontal filter at downstream side with sketch. [8]
SECTION - 11

State various types of spillway gates and their specific applications. [5]

Discuss various types of energy dissipation devices used below spillways
in relation to the position at tail water depth & Jump Height curve. [5]

A Ogee type spillway has 12 crest gate each having 10m clear span. Find
the max flood that can be safely passed by lifting all the gates when the
maximum resenon level is 105.00m and crest level is 101.00 m. [8]

Take coeff. C = 2.16.
Coeff of end contraction of piers = 0.05.
Coeff. of contraction for abutment = 0.1.

Neglecting the velocity of approach design the downstream profile of
this spillway of gravity dam having downstream face slope 0.7 H : IV.

OR



08) a)
b)

09) a)
b)

Q10)a)
b)

d)

Ql11)a)

b)

[5254]-2

Explain vertical lift gates or Rectangular gates. [S]
Write short note on maintenance of outlet structures. [5]

Explain creep theories by Blign and lane for the hydrauliz design of weir
on permeable foundation. State the advantages of Khosla’s theory over

creep theories. [8]
What is cross drainage works explain with sketch. [4]
Laceys theory for design of alluvial canal. (4]

Design a channel using Kennedys theory carrying a discharge 30m?/s
with critical velocity ratio and mannings constant equal to 1.0 and 0.0225
respectively.

Assume that the bed slope is equal to 1 in 5000. Assume side slope

Y H: V. 8]
OR

Explain the significance of bedforms in alluvial hydraulics. (4]

Define the following terms as applied to Laceys theory. [4]

i)  Regime channel
i) Initial Regime
i) Final regime

iv) SMT factor.

What are the various canal regulation works. [4]
What are canal escapes? What is its necessity. [4]
Write short notes on : [8]

i)  Attracting spurs
i) Submerged dikes
i) Marginal Bunds
iv) Pitched island

Discuss the necessity of river training and enumerate the various works
associated with it. [8]



Q12)a)
b)

d)

[5254]-2

OR

What is levee? Where it is used. [4]
State the purpose and location of a surge tank and draft tube in hydro
power scheme. [4]
Explain the function of a pumped storage power plant. [4]

What are the principle components of a hydro electric scheme? Discuss
the utility if each components. [4]



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

P1908 [Total No. of Pages : 4
[5254]-3
B.E. (Civil)
STRUCTURAL DESIGN - 111
(2008 Pattern)
Time : 4 Hours]| [Max. Marks : 100

Instructions to the candidates:

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

Q1) 2)
b)

02) a)
b)

Answer Q.1 or Q.2, Q.3 or Q.4, From Section-1

Answer Q.5 or Q.6, Q.7 or Q.8, From Section-I1.

Answer to the two sections should be written in separate answer - books.
Figures to the right indicates full marks.

IS 1343, IS 456, 1S 3370 are allowed.

Assume suitable data wherever necessary and mentioned it clearly.

SECTION - 1
Explain loss due to creep and Shrinkage in detail. [5]

A Post tensioned pre stressed Concrete beam section has top flange
475%225 mm, web 275%700 mm and bottom flange 400x300 mm is
simply supported over an effective span of 15 meter . The beam is pre
stressed with 5 no’s of 12/7 Freyssinet parabolic cables ( Fy = 1650
Mpa) with their C.G.100 mm from extreme bottom fiber, stressed one at
a time from one end , Calculate total loss of prestress at the age of 100
days if K= 0.0026/m length of cable, slip of anchorage = 2mm , Cc =
1.8, Es = 2x10° Mpa, Concrete grade M 40, Creep and relaxation = 2%
of initial prestress. [20]

OR
Explain stress concept and load balancing concept of Analysis. [8]

An unsymmetrical prestressed concrete section has top flange
500 x 250 mm, bottom flange 400 mm x 400 mm, and web
250mm X 1000 mm, it is supported over a span of 17 m carries super
imposed load of 15 KN/m, the effective prestressing force is 1500 KN
located at 100mm from soffit of the section at mid span, cable profile is
parabolic and concentric at support. Calculate extreme fiber stresses in
concrete at mid span at initial and final stage. Take loss ratio as 0.85 and
unit weight of concrete as 25 KN/m®. [17]

PTO.



03)

04)

05)

Design a Post tensioned Pre stressed concrete beam using I-section for flexure
to carry a live load of 25 KN/m over a simply supported span of 20 m with M
60 grade of concrete and Freyssinet cables of 12/5 (fy=1 750 Mpa) or 12/7
(fy = 1500 Mpa), Design the End block also. Draw sketches showing details
of cable profile, end block reinforcement Check for fiber stresses in concrete
and deflection is must. [25]

OR
a) Explain any one method of post tensioning with neat sketches. [5]

b) A post tensioned pre stressed concrete Two-way slab of 5.5 m x 7.0 m
with discontinuous edge to support imposed load of 4.5 KN/m? using
S3 strands each having cross sectional area 100 mm? and fy = 1900 Mpa
check the safety of the slab at collapse and deflection at service load.
Use M50 grade of concrete. [20]

SECTION - 11

Fig (1) shows an intermediate frame of multistoried building the frames are
spaced at 4 m centre to centre analyze the rigid jointed frame taking live load
as 4 KN/m? and dead load as 5 KN/m? for panel AB and BC respectively. The
self weight of beam AB is taken as 4 KN/m and for BC as 3.0 KN/m. The
relative stiffness of all members is same. Use Portal method for horizontal
load and Proper Substitute frame for vertical loading. Design the Beam ABC
for combined effect of horizontal and vertical loading using 20 % redistribution

of moments for vertical load moments. Use M25 and Fe500. [25]
15K —p
33m
A B c
10EN —
i3m
5EN — T
i5m
- e et =
+L_ Em e im ‘HP
Fig. 1
OR
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Q6) a)
b)

Q7) a)

b)
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Explain in detail Portal Method of analysis. [7]

Analyze the rigid jointed frame as shown in fig (2) by Cantilever Method
for lateral loads. Flexural rigidity of all members is same. Analyze beam
GHI using proper substitute frame method if it is subjected to vertical
ultimate dead load and live load of intensities 12 KN/m and 16 KN/m on
Span GH and 10 KN/m and 12 KN/m on HI respectively. The Horizontal
forces are as shown in figure. Calculate maximum span moment for GH
and Support moment at H. Design Beam GHI for combined effect of
horizontal and vertical loading Using 20% redistribution of moments for

vertical loading. Use M20 and Fe 500. [18]

WKN—> *
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G H I

15KN £
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s rrt i

F—3sm—F 55w *
Fig 2

Explain with neat sketches various types of combined footing and state
in what situations these are used. [5]

Design a Rectangular water tank resting on ground of 2.1 lack Liter
capacity, open at top, the joint between wall and base slab is rigid ,taking
L/B ratio as 1.75 the safe bearing capacity of supporting strata is 200
KN/m?, Design the wall and bottom slab of the tank .Draw details of
reinforcement, use approximate method. [20]



OR
08) Design a LL-Shape Cantilever retaining wall with following data
a) Height of soil to be retained above base = 4.5 m
b)  Unit weight of Soil = 18 KN/m?
c) Angle of repose = 30°
d) SBC of So0il=190 KN/m?
e) Coff .of friction between base & soil = 0.45
f)  Material - M25 & Fe-500
g) Leveled Backfill

Show all necessary stability checks & details of reinforcement in stem, heel &
toe. [25]
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P1909 [Total No. of Pages : 3
[5254]-4
B.E. (Civil)
STRUCTURAL DESIGN OF BRIDGES
(2008 Pattern) (Elective - I)
Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:
1) Ans Q.1or Q.2, 0.3 0or Q.4, Q.50r Q.6, Q. 7 or Q.8.
2)  Figures to the right indicate full marks.
3) IRC-6, 83,112 and IS 456-2000, IS1343 are allowed.
4) Assume suitable data wherever necessary.
5) Use of non programmable calculator is allowed.
SECTION -1
Q1) a) Explain Courbon’s theory for determining the load carried by longitudinal
girders. [10]
b) Explain economic span of a bridge. [10]
c) Explain scour depth of a bridge? [S]
OR
02) a) Explain IRC loadings with suitable examples. [10]
b) Explain the different types of bearing used in R.C. bridges. [10]
c) Explain impact load. How it is calculated for R.C. bridges. [5]

03) AnR.C.T-Beam deck slab bridge shown in Fig. 3 has the following details.[25]

a)
b)
c)
d)
e)

Thickness of railings - 120 mm.
Thickness of footpath - 180 mm.
Thickness of wearing coat - 85 mm.
Span of main girder - 18.0 m.

Spacing of cross-beams - 3.0 m c/c.

PTO.



f)
g)

Live load - IRC Class AA Tracked Vehicle.

Materials - M30 grade of concrete and Fe 415 grade of steel Adopt
m =0.08 and m, = 0.059.

Design the deck slab and also sketch the details of reinforcement.

P
= -

B 7
il I

2150 2800 | 2800 | 2150 |

=i-'-' ;-|

(dimensions are i mm)

1200 | 7500 | 1200
—

4
3

OR

Q4) For the R.C. T-Beam deck Slab Bridge given in Q.3, design the intermediate
post-tensioned prestressed girder. Use M45 grade of concrete and high tension
strands of 9 ply 15.2 mm diameter having an ultimate tensile strength of 1400
N/mm?. Use Fe 415 steel for supplementary reinforcement. Consider loss

ratio as 0.85. Sketch the cable profile for the girder. [25]
SECTION - 11
05) a) Explain in brief the advantages of steel bridges. [12]
b) Explain in brief with neat sketches the various types of railway steel
bridges. [13]
OR
06) a) Design arocker and roller bearing for the given data. [18]

b)

[5254]-4

i)  Reaction from the girder = 2500 kN.

ii)  Allowable pressure on bearings 6 N/mm?

iii) Allowable pressure on bearing plate = 2500 N/mm?

iv) Allowable pressure on concrete bed =7 N/mm? Sketch the details.

What are the factors considered during the selection of bearing for steel
bridges? [7]



Q7) Using channel sections, design the members U,-U,, U, -L, and U,-L, for the
railway steel truss bridge shown in Fig. 7. Also draw a neat sketch of the

connection of members at U, [25]
a)  Weight of stock rail - 0.78 kIN/m.

b)  Weight of check rail - 0.58 kN/m.

c) Timber sleepers of size - (0.25 x 0.25 x 2.5) m@ 0.45 m c/c.

d)  Unit weight of timber - 7.6 kKN/m?

e) Spacing of truss - 6.0 m c/c.

f)  The bridge supports a Eudl of 2950 kN.

Assume height of truss is 5.0m

“ Yz '“.'}3 Ug Ug

e L, Lz La Lg Lo atf
Fig.7 6panels @4m each
OR

08) For the railway bridge shown in Fig. 7, design the top and bottom lateral
bracing with the given data. The rails are 850 mm above the c.g. of bottom
chord. The chord members are 500 mm deep and 600 mm wide. The end
posts are 475 mm deep and 475 mm wide. The web members are 475 mm
deep and 240 mm wide. [25]

[5254]-4
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Time : 3 Hours]

SEAT No.:
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[5254]-5
B.E. (Civil)
SYSTEMS APPROACH IN CIVIL ENGINEERING

(2008 Pattern) (Elective - I) (Semester - I)
[Max. Marks : 100

Instructions to the candidates:

1)
2)
3)
4)

01) 2)
b)

c)

Q2) 2)

Solve Q.1 or Q.2, Q.3 or Q.4, 0.5, Q.6 or Q.7, Q.8 or Q.9, Q.10 or Q.11.
Figures to the right indicate full marks.

Use of Calculator is allowed.

Assume suitable data, if necessary.

What are the industrial applications of Linear Programming? [4]
Describe various models of optimizations used in Systems Approach.[6]

A firm produces three products. These products are processed on
three different machines. The time required to manufacture one unit of
each of the three products and the daily capacity of the three machines

are given in the table below. [6]
Machine Time per unit (minutes) Machine
Product 1| Product 2 | Product 3 |capacity (min/day)
M1 2 3 2 540
M2 4 2 1 570
M3 2 5 4 550

It is required to determine the daily number of units to be manufactures
for each product. The profit per unit for product 1, 2 and 3 is Rs. 40,
Rs. 30 and Rs. 50 respectively. Formulate the LP model that will maximize
the daily profit.

OR

Explain the duality and sensitivity analysis as applicable in linear
programming problems. [6]

PT.O.



b)

03) 2)
b)

04) 2)
b)

[5254]-5

Minimize x, = x, —3x, + 2x, [10]
Subject to

3x,—x, +2x, 27

—2x, +4x,<12

—4x, +3x, +8x;, <10

X, 2,%,,%, 20

How will you define transportation model? Explain its application. [6]

Solve following transportation problem using least cost method and North-
West corner method. [6]

Destination
D1 D2 D3 D4

Origins Ol 12 16 12 10 200

02 08 09 12 11 300

03 12 11 10 09 150

04 08 15 12 05 250

Demand 300 300 100 200 supply

Solve the following assignment problem to minimize assignment cost.|6]

J1 J2 J3 J4 J5
Al 10 5 9 18 11
A2 13 9 6 12 15
A3 3 2 4 14 10
A4 11 6 3 17 3

OR
Give the steps in u-v method of optimization in transportation problem.[6]
Optimize the transportation cost of following problem using row minima

and column minima method. [6]
D1 D2 D3 Available
Origins Ol1 3 8 5 5
02 5 5 3 8
O3 7 6 9 7
04 4 9 5 14
required 7 9 18



c) Solve the following assignment problem to minimize assignment cost.|[6]
J1 J2 J3 J4

Al 5 8 4 9
A2 4 9 10 4
A3 8 9 8
A4 9 5 2
05) a) What is Dynamic Programming? Write step by step procedure to solve a
general problem by DP approach. [6]
b) Find the shortest path from 1-12 through the network given below. [10]
i distance i distance i distance
1-2 5 3-8 10 6-11 7
1-3 4 4-5 8 7-9 4
1-4 2 4-6 9 7-10 10
2-5 8 4-7 6 7-11 6
2-6 10 4-8 - 8-9 12
2-7 5 5-9 8 8-10 5
2-8 7 5-10 - 8-11 2
3-5 6 5-11 3 9-12 7
3-6 3 6-9 5 10-12 3
3-7 8 6-10 2 11-12 6
06) a) What are global optima and local optima? Explain with the help of neat
diagrams. [8]
b) Explain the steps followed in Golden section method of one dimensional
optimization problems. [8]
OR

Differentiate between Fibonacci method and Dichotomous method. [8]

Q7) a)
b) Find the optima of the function. [8]

fx)=x"+xx 16
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08) a)
b)

Q9) 2)

b)

Q10)a)

b)

Ql11)a)

b)

Define a queue and explain the various queue disciplines. [6]

There are seven jobs, each of which has to go through the machines A

and B in the order AB. Processing times in hours are given as. [10]
job 1 2 3 -+ 5 6 7
A 12 9 3 15 10 11 15
B 10 3 8 10 12 2 13

Determine the sequence of these jobs that will minimize total elapsed
time. Find the elapsed time and idle time of machines and jobs.

OR
Explain following in context of sequencing problems. [8]
i)  Total elapsed time and idle time
i) Processing order

What is Simulation? What are the advantages and limitations of Simulation?

8]

Write a detailed note on Games theory. Include applications and limitations

of Games theory. [9]

Explain how the theory of replacement is used in replacement of items

whose maintenance cost varies with time. [9]
OR

How the concept of dominance used in simplifying the solution of a
rectangular game? Explain the rules. [8]

A fleet owner finds from his past records that the costs per year of
running a truck whose purchase price is Rs. 6000 are as given below.[10]

Year 1 2 3 4 5 6 7

running cost | 1000 | 1200 | 1400 | 1800 | 2300 | 2800 | 3400

resalevalue | 3000 [ 1500 | 750 | 375 | 200 | 200 | 200

[5254]-5

Determine at what age is the replacement due.
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P1911 [Total No. of Pages : 3
[5254]-6
B.E. (Civil)
AIRPOLLUTION AND CONTROL
(2008 Pattern) (Elective - I)

Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:

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

2)  Your answer will be valued as a whole.

3) Neat diagrams must be drawn wherever necessary.

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

calculator and steam tables is allowed.
5) Assume suitable data, if necessary.
6) Answer any three questions from Section - I and any three questions from
Section - I1.
SECTION -1

Q1) Attempt the following

a) Explain in detail about the Metrological Parameters. [6]

b) How the Scales of Metrology is important. Give suitable example. [5]

c) Explain with suitable sketches about Plume Behaviour. [6]

OR

02) Answer the following.

a)
b)

How ground level concentration can be measured? Explain in brief. [9]
Calculate effective stack height from following data. [8]
i)  Physical stack is 203 m tall

i) Inside Diameter 1.07 m

i)  Wind velocity is 3.56 m/s

iv) Air temperature is 13°C

v)  Barometric pressure is 1000 millibars

vi) Stack gas velocity is 9.14 m/s

vii) Stack gas temperature is 149°C

PTO.



03) Answer the following.

a)  What is Air pollution survey? Discuss the process. [8]
b) How sampling of gases carried out? Explain in detail. [8]
OR

04) Answer the following.

a)  What are the methods available in air sample analysis? Explain any one in
detail. [8]

b) Discuss Air Quality Monitoring. [8]

05) Answer the following.

a) How you can modify the indoor air quality? Explain in brief. [8]
b) What is air pollutant? Give its sources and effects. [9]
OR

06) Answer the following.
a)  What are the sources of odor? How odor can be measured? [8]
b) Enlist the controlling methods for odor. Explain any one in detail.  [9]
SECTION - 11

07) Answer the following.
a) Give note on air pollution control by [10]
i)  Process Modification
i)  Change of Raw Material

b) List out the types of control equipments. Explain settling chamber to
remove minimum size of the particle. [7]

OR
08) Answer the following.

a) A fabric filter is to be constructed using bags that are 0.3 m in diameter
and 6.0m long. The bag house is to receive 10 m’/sec of air, and the
appropriate filtering velocity has been determined to be 2.0 m/min.
Determine the number of bags required for a continuously cleaned
operation. [10]

b) Discuss about Wet scrubber. [7]

[5254]-6 2



09) Answer the following.

a)  What is land use planning? Discuss. [8]
b) Give a note on economics of air pollution control. [8]
OR

Q10) Answer the following.

a) Discuss Air (Prevention and Control) Pollution Act 1981 with recent
amendment. [8]

b) What are the emission standards in India for mobile and stationary
sources? Discuss. [8]

Q11)Answer the following :

a)  Who are the regulatory agencies and their role to obtain environmental
clearance for project? [9]

b) How the public hearing and role of general public is important in
environmental clearance? [8]

OR
Q12) Answer the following.
a) Inwhat way water resource project impact on environment? Discuss.[9]

b) Explainin detail Environmental management plan. [8]

[5254]-6 3
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[5254]-7
B.E. (Civil)
ARCHITECTURE AND TOWN PLANNING
(2008 Pattern) (Elective - I)

Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:

1)  Use separate answer sheets for Section one and two.

2)  Assume suitable data if necessary

3) Solve QI or Q2, Q 3 or Q4, Q5 or Q6 from Sec. - I and Q7 or Q8, Q 9 or Q10,
Ql11 or Q12 from Sec. - I1.

SECTION - 1

Q1) a) What is the impact of elements on architectural composition? [9]

b) How and why water body conservation & creation is responsible for

benefitting the users in an area? Explain with a suitable example. [8]
OR
02) a) Explain in detail difference between the vision for the development of a
city by a town planner and a project by an architect. [9]
b) Elaborate different garden styles. [8]

03) a) Whatis the necessity of the concept “Built Environment” to be promoted
in megacities. [9]

b) Enlist the parameters on which Quality of Life is based and establish the
relation of the same with Urban Renewal proposal. [8]

OR

04) a) Explain the significance of the prevailing byelaws for enriching the spaces
and hence to arrive at a beautiful “Built Environment”, within a town.[8]

b) Mention clearly the differences between URBAN DESIGN & URBAN
RENEWAL. [9]

PTO.



05) a)

b)

06) a)
b)

Q7) a)
b)

08) a)

b)

Q9) a)

b)

Q10)a)

b)

[5254]-7

Enlist various sustainable technologies and explain the advantages and
usage of the same. [8]

Enlist and elaborate aspects contributing for designating a building as a
“Green Building”? [8]

OR
Write a short note on : Advantages and usage of sustainable materials. [8]

Write a short note on any one “Green build case study.” [8]

SECTION - 11

Explain different theories of developments ; draw suitable sketches. [9]
Explain the concept new towns : by giving suitable example. [8]

OR

Explain the contribution of three town planners for deciding different
levels of development. [9]

Write short notes on : town planning scheme and mention appropriate
examples. 8]

Elaborate the types of surveys and the importance of the same while

finalizing DP Proposal. [9]

Explain in depth various urban road objectives and importance of traffic

management. [8]
OR

Explain various levels of Planning and elaborate the common thread
between them. [9]

Explain various junctions in road network and elaborate importance of
traffic management. [8]



011)a)

b)

012)a)
b)

[5254]-7

Write short notes on :

i) LAAct

ii) MHADA.

Elaborate applicability of modern tools for
i)  disaster management

i) traffic regulation

OR

Write a short note on: SEZ, giving its status in our country.

Elaborate applicability of modern tools for :
i)  Land Use Analysis

i) Traffic management

8]

[8]

8]
8]
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[5254]-8
B.E. (Civil)
AD. GEOTECH. ENGG.

(2008 Pattern) (Elective - I)

Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:

1)  Answer three questions from section - I and three questions from section - I1.

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

3) Neat diagrams must be drawn wherever necessary.

4) Your answers will be valued as a whole.

5)  Use of electronic pocket calculator is allowed. & IS codes are not allowed.

6) Assume suitable data, if necessary.

SECTION - 1

Q1) Discuss different soil classifications. [16]

OR
02) a) Explain ‘montmorillonite’ & ‘DDI’. [8]
b) Explain ‘A-line chart’, with sample graph. [8]
03) a) Explain ‘modified culman’s method. [10]
b) Derive equation for EP at rest. [7]

OR
04) a) Explain the steps for ‘Anchored sheet pile design’. [10]
b) Derive equation for Ka, Kp & Ko. [7]
05) a) Explain ‘Soil Nailing’. [5]
b) Discuss ‘Geosynthetics’. [6]
c) Explain ‘RE wall’. [6]

OR
06) a) Explain ‘Prinquet & Lee theory’. [S]
b) Discuss functions of ‘Geosynthetics’. [6]
c) Explain properties of Geogrid. [6]

PTO.



SECTION - 11
Q7) a) Explain ‘Barken’s Method’.
b) Explain ‘Pauw’s Analysis’.

OR

08) Discuss diff. methods for determination of Amplitude & Frequency.

Q9) a) Discuss ‘Vibrofloation’.
b) Explain ‘Double Undreamed pile construction’.
OR

Q10)Discuss different soil improvement techniques.

Q11)Discuss ‘Rheology’ & ‘Rheological models’.
OR
Q12)Explain the following :
a) Flookean models.
b) Newtonian models.
c) Geep.
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Total No. of Questions : 12] SEAT No. :

P1914 [Total No. of Pages : 3
[5254]-9
B.E. (Civil)
MATRIX METHODS OF STRUCTURALANALYSIS

(2008 Pattern)

Time : 3 Hours]| [Max. Marks : 100
Instructions to the candidates:

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

2) Neat diagrams must be drawn wherever necessary.

3)  Figures to the right indicate full marks.

4) Your answers will be valued as a whole.

5) Use of electronic pocket calculator is allowed.

6) Assume suitable data, if necessary.

SECTION -1
Q1) Write note on : [16]
a) Ill conditioned Matrix
b) Gauss Elimination Method

OR
02) a) Solve the following equations by Gauss Elimination Method . [10]
5X,-2X,+4X, =5
22X, + X, + X, =1
4X,+X,=6
b) Write a note on “Importance of Matrix Algebra in Matrix Methods of
Structural analysis”. [6]

03) Analyze the beam shown below by flexibility method (EI constant). [18]

UKN
20kN/m C l

I * 1.5m 1.5m
% 4m ,}/ 3m

*m

L

PTO.



OR

04) Analyze the portal frame using Flexibility Method (EI Constant).

15kN/m
A r
B
1.5m C
30kN £
3.5m
A D
Y .
4m

>

-

035) Analyze the truss by Flexibility Method (EI Constant)

4m

OR

[18]

[16]

06) Analyze the beam shown in Ex. 3 by Stiffness Method (EI is Constant). [16]

SECTION - 11

Q7) Write note on :
a) Displacement Method of structural analysis.

b) Determinacy and Indeterminacy.

OR
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08) a) Using proper DOF’s, write stiffness matrix equation for a member of
orthogonal grid structure. [10]

b) Explainrole of transformation matrix in structural analysis. [6]

09) a) Explain properties and special characteristics of stiffness matrix of a
structure. [8]

b) Show that stiffness matrix of a member of a structure in a structure co-
ordinate system is obtained by transformation. [10]

OR

Q10)Stating clearly DOF, explain stiffness matrix for space truss member and
space frame member. In which case you need transformation matrix. Explain
reason. [18]

Q11)A single bay three storied frame is to be analyzed by computer programme of
Stiffness matrix method [16]

a) Prepare the flow chart for the programme and state input required for the
same

b) How will you input support conditions of the structure
OR

Q12)Explain in detail - Stiffness of a pin - joint for translation along coordinates i,
j and k with example. [16]
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Total No. of Questions : 12] SEAT No. :

P3959 [Total No. of Pages : 3
[5254]-10
B.E. (Civil Engineering)
HYDROINFORMATICS
(2008 Pattern) (Elective - 1)
Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:
1)  Answers to the two sections should be written in separate answer books.
2) Answer any three questions from each section.
3)  Neat diagrams must be drawn wherever necessary.
4) Figures to the right side indicate full marks.
5) Use of calculator is allowed.
6) Assume Suitable data, if necessary.
SECTION -1
Q1) a) Compare numerical modeling and soft computing modeling in
Hydroinformatics. [6]
b) Explain the scope of internet and web based modeling in water resources
engineering. [6]
c) What are components of Hydroinformatics systems? Explain in detail
different hardware and software components of Hydroinformatics systems.
6]
OR
02) a) Discuss any web based hydroinformatics system in India or abroad giving
details about scope, purpose, underlying model, software used in front
end and back end. [6]
b) A commercial Hydroinformatics system is to be formed for managing
reservoir operation with respect to release of water for an irrigation system
and for domestic use for a small town what components you suggest,
explain with justification. [6]
c) Discuss the role of internet in rainfall forecasting system. [6]
03) a) Discuss design of multi - criteria decision support system for flood control

giving details of information collection, analysis, prediction, estimation,
decision- dissemination of the information. [8]

PTO.



b)

04) 2)

b)

05) a)

b)

06) a)

b)

Q7) a)

b)

08) a)

You have to design a graphical user interface for drought forecasting
system, explain the front end and back end parameters. [8]

OR

What is a decision support system in water resources engineering? What
are its components? What is the role of public sector in decision support
system? [8]

A multi - criterion decision support systems is to be designed to collect
information regarding availability of water resources viz, surface water,
ground water, etc. in a district, frame various alternative schemes. 8]

Differentiate between physics based modeling and data driven modeling.
Give examples of each [8]

Discuss design of simulation model for household water distribution system
giving details of objective, scope, basic formulae used, underlying solution
procedure, simulation technique used. [8]

OR

Discuss any commercial simulation model for two dimensional flow
modeling. [8]

Discuss design of simulation model for household sewage collection
system giving details of objective, scope, basic formulae used, underlying

solution procedure, simulation technique used. [8]
SECTION - I1

Enlist different algorithms of ANN. Which one is the fastest? Why? Explain

in detail FFBP in detail. [6]

Discuss the working of biological neuron and artificial neuron. Distinguish
between them. [6]

Explain in detail the step wise procedure for carrying out cross validation.
[6]

OR
What is validation and testing? Why it is necessary? Can either of them

suffice the each other’s purpose while developing a model using any soft
computing technique? [6]
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b)

Q9) 2)

b)

010)2)

b)

011)a)
b)

Q12)a)

b)

Define a transfer function. Discuss various types of transfer functions.[6]

Define normalization in Artificial neural network. What is the importance
of normalization? What are typical ranges of normalization? [6]

What are different types of evolutionary computing? Discuss the Genetic
Algorithm approach in detail. [8]

What are Genetic operators? Explain any two of them in details. [8]
OR

Why Genetic Algorithm is used as an optimizing function? Can it be used
to train a neural network? How? [8]

What is real coded Genetic Algorithm? How it differs from standard
Genetic Algorithm? [8]

What are strengths and limitations of Artificial Neural Networks. [8]

Define soft computing techniques. Is Genetic Algorithm a soft computing
technique? Why? What is the difference between Genetic Algorithm and
Genetic Programming? [8]

OR

Discuss a study about application of Artificial Neural Networks in Water
Resources Engineering giving details about problem definition, objective,
data, inputs, outputs, algorithm used and results. [8]

Discuss a study about application of Genetic Algorithm in Water
Resources Engineering giving details about problem definition, objective,
data, inputs, outputs and results. [8]
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Total No. of Questions : 12] SEAT No. :

P1915 [Total No. of Pages : 3
[5254]-11
B.E. (Civil)
TQM & MIS IN CIVIL ENGINEERING
(2008 Pattern) (Elective - IT)
Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:
1) Answer any three questions from section - I and any three questions from
section - II.
2) Solve QI or Q2, Q3 or Q4, Q5 or Q6 from Section - I and Q7 or Q8, Q9 or
010, Q11 or Q 12 from Section - I1.
3)  Answers to the two sections should be written in separate books.
4) Neat diagrams must be drawn wherever necessary.
5) Figures to the right indicate full marks.
6) Use of logarithmic tables slide rule, Mollier charts, electronic pocket
calculator and steam tables is allowed.
7)  Assume suitable data, if necessary.
SECTION -1
Q1) a) State any three definitions of “Quality” with examples from construction
sector. [6]
b) State six reasons for poor quality in construction and its remedial
measures. [12]
OR
02) a) Inthe eraof fierce global competition in the construction industry, TQM
approach is the only solution for successful business growth. Explain
the validity of this statement with examples. [10]
b) Explain short term and long term objectives of TQM in construction
with practical examples. [8]
03) a) Differentiate between “Process Based Approach” and “Product Based
Approach” with a proper example. [8]
b) Prepare a checklist for avoiding honeycombing in concrete and for getting

a very good finish. [8]

PTO.



OR

04) Explain eight ISO : 9001 principles with practical examples from construction

sector. [16]
05) a) What is Benchmarking. Define internal and competitive Benchmarking.
State four advantages of Benchmarking. [2+2+4]
b) What is Supply Chain Management (SCM)? State its advantages and
limitations. [2 + 6]
OR
06) Explain in brief (any four) : [16]
a) Defects in construction.
b) Six sigma as a tool in TQM
c) Kaizenin TQM.
d) Customer satisfaction.
e) Conformities and non conformance.
SECTION - 11
Q7) a) Define “MIS” and explain with examples how a MIS will benefit
construction organizations in effective management of construction
projects. [2 + 6]
b) Explain MIS structure consisting of Internet, Intranet, Extranet for
managing e-business operations with help of a flow chart. [10]
OR
08) a) Discuss data and Information inputs needed to prepare a MIS for a
Road Construction Firm. [8]
b) What are Decision Support System? Explain its advantages with an

example from construction firm. [10]

09) Define “System”. Explain Various Subsystems of MIS with practical example
from construction organizations. [16]
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OR
Q10)Explain in detail. [8 + 8]
a) ERP software applications in construction.

b) MIS in the strategic planning.

Ql11)a) Explain the role of MIS in Pendering and Bidding Process. [6]

b) Explain integration of Hardware, Software, data communication and

processing, information gathering and processing with examples from
construction field. [10]

OR

Q12)Discuss various limitations of presently existing MIS softwares used in
construction Industry and suggest recommendations to overcome it.  [16]
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Total No. of Questions : 12] SEAT No. :

P1916 [Total No. of Pages : 3
[5254]-12
B.E. (Civil)
EARTHQUAKE ENGINEERING

(2008 Pattern) (Elective - IT)
Time : 3 Hours] [Max. Marks : 100

Instructions to the candidates:

1)  From Section - I answer Q.1 or Q.2; Q.3 or Q.4; Q.5 or Q.6 and from Section
II answer Q.7 or Q.8; Q.9 or Q.10; Q.11 or Q.12.

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

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

4) IS 456, IS 1893, IS 13920 are allowed in the examination.

5) Neat diagrams should be drawn where ever necessary.

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

7)  Use of electronic pocket calculator is allowed.

SECTION - 1

Q1) a) Whatisthe difference between Intensity and Magnitude of an earthquake?
Explain MMS measurement of earthquake in brief. [8]

b) Explain the Plate Tectonic theory? Describe the difference between
magnitude and intensity of an earthquake? [8]

OR

Q2) a) Classify and describe with suitable sketches different types of waves
generated by an earthquake and their effects on structure? [8]

b) What are the learning from past earthquakes? Explain design philosophy
behind earthquake resistant design of structures? [8]

03) a) Obtain the response for a SDOF system subjected to forced but
un-damped vibration. [8]

b) A simply supported beam 4 m long supports mass of 1000kg at the
center. Find the natural period and natural frequency. E = 2.1 x 10°kg/cm?
& EI=10,000 kN.m?. [8]

PTO.



OR

04) a) Asimply supported beam 3 m long supports mass of 100kg at the center.
Find the natural period and natural frequency. E =2.1 x 10°kg/cm? & EI

=10,000 kN.m?. [6]

b) Explain with examples, Over damped system, critically Damped system

and Under damped system giving example of each for free but damped

SDOF. [10]
05) a) Explain R.C.C. shear walls with neat sketches. [9]
b) Explain the various factors used in seismic coefficient method. [9]

OR
06) A symmetrical three storey RC school building located in Zone V with
following data- [18]

a) Plan Dimensions =7m x 7m
b) Storey Height =3 .5m
c) Total weight of beams/ storey = 130kN
d) Total weight of columns/storey = S0kN
e) Total weight of walls/storey = 530kN
f) Liveload =130kN
g) weight of terrace floor = 655kN. Assuming Hard Rock, determine total
base shear for 5% damping using seismic coefficient method.
SECTION - 11

07) A G+2 building is located in seismic zone III. The floor-to-floor height is
3.10 m. The building is supported on Type-II strata. The R.C. frames are
in-filled with brick walls. The lumped weight due to dead loads is 5 kN /m? on
floors and 2.5 kN /m? on the roof. The floor slabs are designed for a live load
of 2.5 kN / m? and the roof is designed 1.5 kN / m?. [16]

Calculate the base shear and distribute along the floors along X-direction.

A

SRS

111

R R N
|
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OR

08) a) Whatis liquefaction of soil? Describe the remedial measures for reducing
liquefaction of soils. [8]

b) Explain static analysis and dynamic analysis for structures. [8]

09) What is Seismic Isolation? Discuss in details with the sketches, the concept
of Active and Passive control systems? [16]

OR

Q10)Explain the various techniques of retrofitting and rehabilitation of structures?
[16]

QI11)A (350 x 550) mm column is reinforced with 8-16#. It is supported on an
isolated footing. The load coming on the footing is 450 kN and a moment of
45 kNm. The SBC of the soil is 150 kN / m?. Use M20 grade of concrete and

steel of grade Fe 415 and design the footing. [18]
OR
Q12)Write notes on following with neat sketches (Any Three) : [18]

a) Moment Resisting Frames

b) Concentrically Braced Frames
c) Eccentrically Braced Frames
d) Ductile Detailing of Slabs

e) Tuned Mass Dampers
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Total No. of Questions : 12] SEAT No. :

P1917 [Total No. of Pages : 3
[5254]-13
B.E. (Civil Engineering)
ADVANCE CONCRETE TECHNOLOGY
(2008 Pattern) (Elective - IT)
Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:
1) Answer Q.1or Q. 2,0.3 or Q.4, Q.5 0r Q.6 and Q.7 or Q.8,0.9 or Q.10, Q.11 or
0.12
2) Answers to the two sections should be written in separate answer-books.
3)  Figures to the right indicate full marks.
4) Neat diagrams must be drawn wherever necessary.
5) Electronic pocket calculator is permitted.
6) Assume suitable data, if necessary.
SECTION -1
Q1) a) Enlist the basic Ingredients of cement and their Significance. [6]
b) Write a Brief note on Fly Ash. [6]
c) How isthe workability requirement determined for a reinforced concrete
construction? [6]
OR
Q2) a) Write a short note on grading of aggregate and their Importance.  [6]
b) What are the various types of testing for cement? [6]
c) Explain in brief gel space ratio, maturity concept? [6]
Q3) a) Briefly discuss the difference in the compressive strength of concrete
cubes and concrete cylinders. [8]
b) Write a Brief note on ultra light weight concrete. [8]
OR
04) a) Write a detailed note on “Design of No Fines concrete mixes”. [8]
b) Explain in brief how to carried out under water concreting? [8]

PTO.



05) a) Enlist the different methods of Non destructive Testing on RCC elements

and explain any one method in details. [8]
b)  Write Detail note on Core Test. [8]
OR
06) Design a concrete mix of grade of M25 by IS Method [16]

Maximum size of aggregate (Crushed)- 20mm,
Compaction factor- 0.9,

Fine agg. Confirm to Zone I1

Exposure condition moderate,

Specific gravity of both agg- 2.65,

Specific gravity of cement - 3.15,

Slump - 80mm

Assume suitable data if required

SECTION - 11
Q7) a) Explain the historical development of fiber reinforced concrete. [6]
b) Compare naturally and artificially occurring fibers. [6]
c) Explain steel fiber and carbon fiber. [6]
OR
08) Explain fibre reinforced in respect of : [4+4+4+4+2=18]

a)  Definition

b) Types of fibres
c) Merits of fibres
d) Demerits of fibres

e) Mixing of fibres
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Q9) a)
b)

Q10) a)

b)

Ql1) a)
b)

Q12)a)

b)

Explain behaviour of SFRC in tension. [8]
What are the current developments in FRC. [8]
OR
Write a note on “SIFCON” with reference to definition, structure,
properties and use. [8]
Explain stress strain property and compressive strength properties of
FRC. 8]
Define ferro-cement? What are its applications? [8]

Enlist the casting techniques of ferrocement and explain any one.  [8]

OR
Write a note on Fibre Reinforced Polymeric meshes (FRP) along with
merits and demerits. [8]
Write a short note on precast construction technique. [8]

[5254]-13 3



Total No. of Questions : 12] SEAT No. :
P1918

[Total No. of Pages : 5
[5254]-14
B.E. (Civil Engineering)

QUANTITY SURVEYING, CONTRACTS & TENDERS

(2008 Pattern) (Semester - II)

Time : 4 Hours] [Max. Marks : 100
Instructions to the candidates:

1)

2)
3)
4)
5)
6)

Answer Q.1 or 2, Q.3 or 4, Q.5 or 6 from section - I and Q.7 or 8, Q.9 or 10,
Q.11 or 12 from section - II.

Answers to the two sections should be written in separate books.
Figures to the right indicate full marks.

Neat diagrams must be drawn wherever necessary.

Use of electronic pocket calculator is allowed.

Assume suitable data, if necessary.

SECTION -1

Q1) Estimate the quantity for the following item of work from fig. 1.

e a1 Teor Delxm, DL=15x210
v Windsuw = W-15x210, W12 1-22X105
] W'l' Dﬂlﬂ #-C!"Gﬂl
(MU Tiwensions 10 metve) F’ai1@-t} openien 0. B0 21D
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02) a)

b)

03) a)

Cement concrete in foundation. [3]
Brick masonry in footing and plinth [4]
Brick masonry in superstructure [4]

RCC in beams and lintel, also find quantity of steel assuming 1% cement
concrete [4]

Internal plastering in CM 1 : 6. [3]
OR

A college building is to be constructed requiring a total carpet area of
3500 sq-m, which includes all academic requirements. 10% of carpet
area is to be occupied by walls, verandah, corridor, toilet etc. Find the
approximate cost of construction by preliminary estimate. 7.5% of cost
of building is to be used for water supply, 5% for electrification, 1.5%
for architectural finishes. The plinth area cost may be taken as 1500 per

sq-m. [6]
Explain in detail the method of preparing approximate estimate for
irrigation project. [4]
Explain briefly the following : [8]

i)  Revised and supplementary estimate
i)  Abstract and detailed estimate
i) Work charge estimate and contingencies

iv) Annual maintenance and repair estimate

Find out the quantity of earthwork for portion of road between chainage
00.00m to 300m. [8]

Chainage [0 [30 60 [90 [120[150 [180 [210 [240 [270 [300
(m)

GL(m) | 160 | 160.50 | 160.90 | 161.30 | 162 | 162.5 | 161.8 | 161.25 | 160.50 | 160 | 159.5

The formation level chainage 0.00 is 159.50 and has an rising gradient of
1 in 150. The formation width is 10m , & side slope are 2:1 in banking
and 1.5: 1 in cutting.
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b)

04) a)

b)

05) a)

b)

06) a)
b)

State the units of measurement as per IS 1200 for [8]
i)  Earthwork excavation for RCC column footing

i)  Pointing

i) Doorframe

iv)  Skirting

v) Internal plastering

vi) Bending, binding and steel reinforcement

vil) White washing, color washing

viii) Railing for staircase

OR
Explain the utility of DSR and what information is available in the DSR.
Explain difference between Labor item and completed item. [4]
State and explain the rules for deduction as per IS 1200 for : [6]

i)  Plastering both internal and external
i)  Brickwork is superstructure

Explain the trapezoidal and prismoidal formula method for working out
volume of earthwork for road construction and explain the application
of load and lift in road construction. [6]

A building is to be provided with an RCC work in M25 grade. Draft
detailed specification including formwork, steel reinforcement in slab

and beams. [8]
Explain the general specification for a first class building. [4]
What are special specifications? Explain open specifications, its
advantages and disadvantages. [4]
OR
Explain (1) Overheads (ii) Sundries (iii) Task work. [6]
Explain the detailed procedure for preparing the rate per unit of a
construction item. [4]

Prepare the rate analysis for 1m* of RCC work in beams, lintels and
slabs considering centering and shuttering. Local rates for material &
labour may be considered. [6]
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Q7) a)

b)

08) a)

b)

Q9) a)

b)

d)

SECTION - 11

An equipment was purchased for Rs. 80000/- Assuming salvage value
Rs. 10000/- at the end of 5 years, calculate depreciation & book value of
the equipment for each year till the end of 5 years. Use constant percentage
method. Give answer in tabular form. [8]

State two differences between each of the following. [6]

i)  Building lease - Occupation lease

i)  Depreciation - Obsolescence

i) Book value method of valuation - Rental method of valuation

Explain with sketch the belting method for valuation of a plot (land). [4]
OR

A self occupied bungalow constructed on a plot of area 600 m? in 1985
has built up area of 300 m?. Present day land and construction costs (in
year 2015) are Rs. 1000/- and Rs.2000/- respectively. Assume 1% class
specifications for the construction, future life 50 years and sinking fund
accumulation is at the rate of 7%. Find the fair market value of the property
in2015. [8]

Differentiate between ‘straight-line’ and ‘constant percentage’ methods
of calculating depreciation including formulas. [6]

State four types of value of a property and discuss any one of them. [4]

Distinguish clearly between prequalification & postqualification of
contractors. [4]

Enlist various types of repair works as per the PWD procedure and
explain methods of executing (carrying out) them. [4]

Discuss global tendering and BOT tendering with examples. [4]

Explain clearly the terms: technical sanction and administrative approval.

[4]
OR
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Q10) a)

b)

d)

Ql11)a)

b)

d)

012)a)

b)

d)

Draft a tender notice for an English newspaper for construction of
Government Guest House on behalf of executive engineer PWD.
Estimated cost of this load bearing G +1 construction of 280 m? built up
area including the works for paving, garden, porch, etc. is Rs. 27,40,000/-
(At least 8 tender essentials must be included in the draft). [4]

Write a detailed note on original PWD works. (4]
Explain briefly the precautions to be taken for scrutiny of tenders. [4]

Write a note on ‘Daily Labour Work’ by the PWD. [4]

What is meant by an ‘arbitrator’? Explain the disabilities of an arbitrator.

[4]

Explain the process of arbitration with respect to the Arbitration Act,
1940. 4]

What do you understand by termination of a contract? Briefly explain
three ways in which a contract can be terminated. [4]

Discuss the requirements to be fulfilled for a contract to be legal or valid.

[4]
OR

Discuss the meaning and necessity of a ‘valid’ or ‘legal (lawful)’ contract.

4]

State the advantages of ‘Arbitration’. Briefly discuss the matters which
cannot be referred to an Arbitrator as per the Arbitration Act of 1940. [4]

Compare the item-rate contract and lump-sum contract. [4]

State the expected qualities of an Arbitrator. Explain clearly meaning and
necessity of ‘sole’ and ‘joint’ Arbitrators. [4]
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Total No. of Questions : 12] SEAT No. :

P1919 [Total No. of Pages : 3
[5254]-15
B.E. (Civil Engineering)
TRANSPORTATION ENGINEERING - 11
(2008 Pattern)
Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:
1) Answer Q. 1o0r Q. 2, Q. 3or Q. 4, and Q. 5 or Q. 6 from Section-1 Q.7 or Q8,
Q.9 0or Q.10 and Q.11 or Q.12 from section-11
2) Answer to the two sections should be written in separate books.
3) Figures to the right indicate full marks
4) Use of logarithmic tables, slide rule, Mollies charts, electronics pocket
calculator and steam tables is allowed.
5) Assume suitable data if necessary.
6) Neat diagrams must be drawn wherever necessary.
SECTION -1
Q1) a) Explain the necessity of carrying out Fact Finding Surveys. [6]
b)  Write a short note First Twenty Year Road Development Plan. [4]
c) Explainin briefthe Following : [3+3=06]
1)  Vehicular characteristics
i)  Parking Surveys
OR
Q2) a) State comparison between Nagpur road plan and Bombay road Plan.
[1%6=06]
b) Define Alignment. State the requirements of an Ideal Alignment.
[1+3=4]
c) Explainin briefthe Following : [3+3=6]
i)  Traffic signs
i)  Accident Studies
03) a) Define Stopping Sight Distance. Calculate SSD required by a car moving
at a speed of 60 Kmph on a descending gradient of 1 in 20.
Assume any other data suitably [1+5=06]
b) Draw a neat cross section of Urban road. [4]
c) Define Transition curve. Discuss in brief the necessity of providing
Horizontal Transition Curves. [1+5=6]
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04) a)

b)

05) a)

b)

06) a)

b)

Q7) a)

b)

08) a)
b)

OR

What do you mean by Gradient? State various types of gradients.
[1+2+3=6]

Also states the values of gradients recommended by IRC.
Write a note on Highway Drainage? [4]

Define Superelevation. Derive an equation e + = v?/ gR. State clearly
the meaning of each term used. [1+5=6]

Define specific gravity. Discuss in brief determination of Specific Gravity
by Density Basket Method. [1+5=6]

Explain in brief Ductility Test on Bitumen and its significance. [1 x 6 = 6]

Write a note on Transverse Joints in Cement Concrete Pavement.  [6]

OR
State the various recommendations of IRC for design of flexible pavement
by CBR method. [1 %6 =26]
State comparison between Flexible and Rigid pavement.  [1 X 6 = 6]
State comparison between Tar and Bitumen. [1 %6 =26]
SECTION - 11
Explain in brief the following : [3 x2=06]

i)  Turning Radius
i) Ruder and Aileron
i) Runway & Taxiway

Discuss types of survey to be carried out for site selection of an Airport?

3]

State the advantages and disadvantages of Air Transportation. [5]
OR

Give detail classification of Airports. [5]

Explain with the help of a sketch, three controls for Rolling, Pitching and

Yawing Movements of a Aeroplane. [2 x 3 =06]

How Runway orientation should be done? Discuss. [5]
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Q9) a)

b)

Q10) a)

b)

Ql11)a)
b)

Q12)a)

b)

A bridge needs to be constructed across an Alluvial stream having
discharge of 500 Cumecs. Calculate the depth of maximum scour when
the bridge consists of, Four spans of 40 m each [6]
Assume the value of silt factor = 1.1

What is meant by economical span ? Derive the condition for an economic
span, stating clearly the assumptions made in the derivation.[1 + 3 + 2 = 6]

Write a short note on Afflux. [4]
OR

Define Bridge. State the various points to be considered while selecting

an Ideal Bridge site location. [1+3=4]

Calculate the height of Afflux for the following hydraulic data : [6]

The normal velocity of flow in the river = 1.5 m/sec.

The normal waterway under the bridge = 8000 m?

The artificial waterway under the bridge = 7000 m?

The enlarged area upstream of the bridge = 10000 m?

Explain the following terms : [3 x2=6]
1)  Vertical Lift Bridge

i)  Swing Bridge

ii) Suspension Bridges

Draw neat sketches of any three types of piers [2 X 3 =6]
Define scour depth. Discuss in brief practical method of determination
of scour depth [2 +4=6]
Write a short note on : [3+3=06]

1)  Maintenance of Bridges
i) Cutwaters and Ease Waters

OR

How will you account for the following in the design of Highway Bridge
[3 x2=06]

i)  Dead Load

i) Temperature stresses

i)  Wind Load

Write a note on types of Wing walls [6]

What kind of maintenance is required for highway bridges? Also highlight

the need of maintenance of old bridges [3+3=6]
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Total No. of Questions : 12] SEAT No. :

P1920 [Total No. of Pages : 2
[5254]-17
B.E. (Civil Engineering)
ADVANCED FOUNDATION ENGINEERING

(2008 Pattern) (Elective - I1I)

Time : 3 Hours]| [Max. Marks : 100
Instructions to the candidates:

1) Answer QI or Q2, Q3 or Q4, Q5 or Q6, Q70r 08, Q9 or Q10, Q11 or Q12

2)  Figures to the right indicate full marks

3)  Use of electronic calculator is allowed.

4) Assume suitable data if necessary.

5) Neat diagrams must be drawn wherever necessary.

Q1) a) Explain the various stages involved in subsoil investigation studies for

dam project. [6]
b) Discuss a case study of failure of a deep foundation. [6]
c) How will you plan for subsoil exploration programme for an offshore
structure? [6]
OR
Q2) a) Discuss IS code provisions for soil exploration for tunnels. [6]

b) State the field tests involved in deep investigation studies and explain
any one. [6]

c) Does increasing the number of bore holes cause an increase in revealing
any additional information regarding the subsoil? Explain. [6]

Q3) a) Discuss the provisions for design and construction of raft foundations

as per IS 2950-1965. [8]
b) Explain the step by step procedure for design of combined trapezoidal
footing along with the formulae involved. [8]

OR
04) a) State the various methods of raft design and explain any one. [8]
b) Explain the considerations in the design of combined footings. [8]

PTO.



05) a)
b)

06) a)
b)

Q7) a)

b)

08) a)
b)

Q9) a)
b)

Q10) a)

b)

0l1) a)
b)

Q12)a)
b)

How is the testing of piles subjected to tensile loads carried out? explain.[8]

Explain the Reese and Matlock theory for laterally loaded piles. [8]
OR

Write short note on racer piles and discuss its design considerations. [8]

Explain cyclic pile load test with neat sketch. [8]

Under which conditions under reamed piles are suitable as foundations,

explain. 8]
Explain the step by step procedure for construction on double under
reamed pile foundation with sketches. [8]
OR
Discuss design aspects of 2 bulb under reamed pile foundation. [8]
State the methods for design of laterally loaded piles and explain any
one. [8]
Write short note on Sand drains and its design aspects. [8]

Stone columns are to be provided for an industrial establishment site.[8]

OR
What are the changes required to be incorporated in design for providing
under reamed pile to cater for tensile loading. [8]

Compare the design and suitability aspects of stone columns and sand
drains. [8]

Discuss in detail any case study related to failure of well foundation. [9]

Describe in detail the design considerations in well foundation. [9]
OR

What are the IRC code provisions for well foundation, Explain. [9]

What are the measures to be taken to avoid failure of well foundation.[9]
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Total No. of Questions : 6] SEAT No. :

P1921 [Total No. of Pages : 2

[5254]-18
B.E. (Civil) (Semester - II)

ADVANCED ENGINEERING GEOLOGY WITH ROCK MECHANICS

(2008 Pattern) (Elective - I1I)

Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:

Q1)

02)

03)

1) All questions are compulsory.

2)  Answer to the two sections should be written in separate books.
3)  Figures to the right indicate full marks.

4) Neat diagrams should be drawn wherever necessary.

SECTION -1

Write notes on :
a) Explain the feasibility of older metamorphic rocks in Maharashtra State

in Civil Engineering Construction with suitable examples. [8]
b) Groups of Basaltic Flows. [6]
c) Field characters of dykes in Maharashtra. [4]
OR
a) Explain the feasibility of older secondary rocks in Maharashtra State in
Civil Engineering Construction with suitable examples. [8]
b) Nature of Tachylytes in Deccan Trap area. [6]
c) Field Characters of fractures. [4]

Explain the suitability of deccan trap rocks dam foundation point of view in

detail with suitable case histories. [16]
OR

a) Types of spillway and one case history of tail channel erosion in Deccan

Trap area. [8]

b) Explain various theories of origin of Tachylytes. [8]

What are soils? How are they formed? Explain residual & transported soul of

Maharashtra State. [16]
OR

a) Water Bearing characters of Deccan trap basalts. [10]

b) Scarcity of sand in Deccan Tap area. [6]

PTO.



04)

05)

06)

a)
b)

SECTION - 11

Explain any 3 physical properties of rocks masses in details. [9]
Discuss Barton’s system of classification of rock masses. [9]
OR

What are the different mechanical properties of rock masses? Explain
them in details. [9]

Explain C-factor and Terzaghi’s system of classifications of rock masses.

9]

Explain any 2 Case histories of bridges in Maharashtra State from
geological point of view. [8]

The feasibility of Compact Basalt and Amygdaloidal Basalt from tunneling
point of view with case histories. [8]

OR
Buoyancy of rock masses. [6]

Discuss the influence divisional planes during tunneling. Give suitable

case histories. [10]
Width of fault Zone. [4]
Artificial grounds. [4]
Compact Basalt as a construction material. [8]
OR
Relationship Earthquake and Dam. [8]
Foundations of Monumental buildings. [4]
Active faults. [4]
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Total No. of Questions : 12] SEAT No. :

P1914 [Total No. of Pages : 3
[5254]-9
B.E. (Civil)
MATRIX METHODS OF STRUCTURALANALYSIS

(2008 Pattern)

Time : 3 Hours]| [Max. Marks : 100
Instructions to the candidates:

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

2) Neat diagrams must be drawn wherever necessary.

3)  Figures to the right indicate full marks.

4) Your answers will be valued as a whole.

5) Use of electronic pocket calculator is allowed.

6) Assume suitable data, if necessary.

SECTION -1
Q1) Write note on : [16]
a) Ill conditioned Matrix
b) Gauss Elimination Method

OR
02) a) Solve the following equations by Gauss Elimination Method . [10]
5X,-2X,+4X, =5
22X, + X, + X, =1
4X,+X,=6
b) Write a note on “Importance of Matrix Algebra in Matrix Methods of
Structural analysis”. [6]

03) Analyze the beam shown below by flexibility method (EI constant). [18]

UKN
20kN/m C l

I * 1.5m 1.5m
% 4m ,}/ 3m

*m

L

PTO.



OR

04) Analyze the portal frame using Flexibility Method (EI Constant).

15kN/m
A r
B
1.5m C
30kN £
3.5m
A D
Y .
4m

>

-

035) Analyze the truss by Flexibility Method (EI Constant)

4m

OR

[18]

[16]

06) Analyze the beam shown in Ex. 3 by Stiffness Method (EI is Constant). [16]

SECTION - 11

Q7) Write note on :
a) Displacement Method of structural analysis.

b) Determinacy and Indeterminacy.

OR
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08) a) Using proper DOF’s, write stiffness matrix equation for a member of
orthogonal grid structure. [10]

b) Explainrole of transformation matrix in structural analysis. [6]

09) a) Explain properties and special characteristics of stiffness matrix of a
structure. [8]

b) Show that stiffness matrix of a member of a structure in a structure co-
ordinate system is obtained by transformation. [10]

OR

Q10)Stating clearly DOF, explain stiffness matrix for space truss member and
space frame member. In which case you need transformation matrix. Explain
reason. [18]

Q11)A single bay three storied frame is to be analyzed by computer programme of
Stiffness matrix method [16]

a) Prepare the flow chart for the programme and state input required for the
same

b) How will you input support conditions of the structure
OR

Q12)Explain in detail - Stiffness of a pin - joint for translation along coordinates i,
j and k with example. [16]
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Total No. of Questions : 12] SEAT No. :

P1922 [Total No. of Pages : 3
[5254]-20
B.E. (Civil)
CONSTRUCTION MANAGEMENT

(2008 Pattern) (Elective - I1I)
Time : 3 Hours] [Max. Marks : 100

Instructions to the candidates:
1)  Answers to the two sections should be written in separate books.
2) Neat diagrams must be drawn wherever necessary.
3) Assume suitable data, if necessary.

SECTION -1

Q1) a) Discuss the importance of communication and coordination between
client, consultant and contractor for a construction site. Explain with

suitable examples. [10]
b) Explain the role of project management consultant in commercial housing
project. [8]

OR
Q2) a) Explain in detail the role of various components of infrastructural sector
of Indian construction Industry in Economics development. [10]

b) Explain in detail project reporting system taking an example of commercial
housing project. [8]

03) a) What is the role of scheduling in any construction project and list out
factors affecting the scheduling? [8]

b) List-out an importance of Work Breakdown Structure (WBS). Draw and
explain the different WBS levels for pre-stressed Bridge Project.  [8]

OR
04) a) Enlist type of annuity with appropriate application of each annuity. [8]
b) Write a short note on ‘Repetitive Scheduling Methods’. [8]

PTO.



05) a)

b)

06) a)

b)

Q7) a)

b)

08) a)

b)

Q9) a)

b)

Write a note on : [8]
i)  Interstate Migrant Worker Act.

i)  Child labor act.

Write about project balance sheet with an example in construction project.

8]
OR
Write a note on working capital and explain the following term. [8]
i)  Term loan
i)  Debentures
i) Deferred credit

Foreign Direct Investment (FDI) is playing a major role in infrastructure
development in India. State your views on the same. [8]

SECTION - 11

Write about ‘Break Even Analysis’ give suitable example on township
project of ten story, twenty towers. Each story contains four flats. [10]

Explain the role of infrastructure in construction management. [8]
OR

Write short note on : [8]

i)  Risk Mitigation

i)  Quantitative Risk analysis

Explain the concept of value and applicability of value analysis in
construction industry with suitable example. [10]

Define Supply Chain Management (SCM). Explain SCM in context with
construction material management. [8]

What is a job plan? Explain in detail phases in the job plan. [8]
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Q10)a)

b)

Ql11)a)
b)

Q12)a)

b)

OR
Write a short note on : [8]
i)  Inventory management.
i) EOQ

Describe human resource management process with suitable example.[8]

Describe application of fuzzy logic in construction industry. [8]
Explain the analogy between Biological neuron & Artificial neuron. [8]
OR

What is an Expert system? How Artificial Intelligence is useful in the
development of Expert system. Explain with suitable example. [8]

Describe importance of Genetic algorithm tool in construction industry.

8]
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Total No. of Questions : 12] SEAT No. :

P1923 [Total No. of Pages : 3
[5254]-22
B.E. (Civil)
ADVANCED TRANSPORTATION ENGINEERING

(2008 Pattern)
Time : 3 Hours] [Max. Marks : 100

Instructions to the candidates:
1) Answer Q.1 or Q.2, Q.3 or Q.4, and Q.5 or Q.6 from Section-1 Q.7 or Q.8, Q.9
or Q.10 and Q.11 or Q.12 from section-I1
2) Answer to the two sections should be written in separate books.
3) Figures to the right indicate full marks

4) Use of logarithmic tables, slide rule, Mollies charts, electronics pocket
calculator and steam tables is allowed.

5) Assume suitable data if necessary.
6) Neat diagrams must be drawn wherever necessary.

SECTION - 1
Q1) a) Discuss in brief the stages in transport planning process. [12]

b) Explainin briefthe factors affecting Trip Generation and Attraction rates.
[6]
OR
02) Explain in detail following projects : [18]
a) Eastern Freeway link.
b) NHDP various phases.

c) Mumbai Mono-rail project.

03) a) Discussin brief'the importance of grade separated interchanges in traffic

control. [6]
b) Explain in brief the merits and demerits of intelligent transportation
systems. [10]

OR
Q4) a) Write a short note on Mass Rapid Transit systems. [6]
b) Explainin briefthe following : [10]

(1) Flyovers (i1) Underpass (iii) Overpass (iv) Meeting at Grade
(v) Roundabout

PTO.



05) a)

b)

Q6) a)
b)

Q7) a)
b)

08) a)
b)

Q9) a)

b)

Q10)a)
b)

What do you mean by economic evaluation of transportation plan? Also

state the objectives of carrying out economic evaluation. [10]
Write a short note on benefit cost method. [6]
OR
Explain the merits and demerits of BOT projects. [10]
Write a short note on Internal Rate of return Method. [6]
SECTION - 1I
Explain in brief the Fundamental diagram of traffic flow. [8]
Explain in brief'the following terms : [10]

(1) Parking Accumulation (i1) Parking Volume (iv) Parking Load
(iv) Parking Index.

OR
Explain in brief'the factors affecting capacity and level of service. [2+2+4]

Explain in brief the Cordon Line survey and Screen Line survey. [S+5=10]

A Two lane two way road is at present carrying a traffic of 1000
Commercial Vehicles Per Day( CVPD) It is to be strengthened for growing
traffic needs. The VDF has been found to be 3.0. The rate of growth of
traffic is 10 % per annum. The period of construction is 5.0 years. The
pavement is to be designed for 15 years after construction. Calculate the
cumulative standard axles to be used in design. [10]

State comparison between highway pavement and airfield pavement. [6]
OR
Discuss the various types of failures in flexible pavement. [10]

Define Unevenness Index. Explain in brief the working of Bump
Integrator. [6]

[5254]-22 2



011)a)

b)

012)a)

b)

Why joints are necessary in Rigid Pavements? Discuss in brief various

types of joints in Rigid pavements. [10]
Write a short note on warping stresses and frictional stresses. [6]
OR

What is overlay? Why it is provided? Discuss in brief methodology of
design. [10]

Discuss in brief assumptions made by Mr HM Westergaards while doing
analysis of Cement concrete Pavements. [6]

[5254]-22 3



Total No. of Questions : 12] SEAT No. :
P1924

[Total No. of Pages : 4
[5254]-23
B.E. (Civil)

STATISTICALANALYSISAND COMPUTATIONALMETHODS

IN CIVIL ENGINEERING
(2008 Pattern) (Elective - IV)

Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:

1)

2)
3)
4)

5)

Q1) a)

b)

02) a)

b)

Q.1 o0r Q2, Q.3 or 0.4, Q.5 or Q.6 from section - I. and Q.7 or Q.8, Q.9 or
0.10, Q.11 or Q.12 from section - IL.

Neat diagrams must be drawn wherever necessary.

Figures to the right indicate full marks.

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

Assume suitable data, if necessary.

SECTION - 1

Construct a histogram for the following data and determine mean, median,
mode and standard deviation. [12]

Class Interval <20 [ 20-30 | 30-40 [ 40-50| 50-60 | > 60

Frequency |2 30 31 16 19 3

Explain civil engineering applications of statistical methods. (4]
OR

Draw a histogram for the following data and determine mean, mode,
median and standard deviation. [12]

Class Interval | 0-100 [100-200{200-300|300-400]400-500|500-600|600-700

Frequency 32 09 08 05 04 01 03

Describe various methods of sampling. [4]

PTO.



03) a)

b)

04) 2)

b)
05) a)

b)

Q6) a)
b)

Samples of three kinds of materials, subjected to extreme temperature
changes, produced the following results. Check if the probability of
crumbling is the same for the three kinds of materials at 0.05 level of
significance. [8]

Material A Material B Material C

Crumbled 41 27 22

Remained Intact 79 53 78

Use the following Chi square Table.

\% 3 4 5 6 7

o =0.05|7.8147 |9.4877 | 11.07 12.59 | 14.067

Explain Binomial probability distribution. [8]
OR

A set of 5 identical coins is tossed 320 times and the number of heads
appearing each time is recorded. The results are given below. Test at the
5% level of significance whether the sample is from a binomial population.

8]

No. of heads 0 1 2 3 - 5
Frequency 14 45 80 112 61 8
Use the chi square table given in Q. No. 3a.
Explain Poisson Probability distribution. [8]
Explain the principle of least squares and derive the least square equations
for fitting a straight line. [8]
Fit an equation of the form y = ab* to the following data. [10]

X 2 3 4 5 6

y 144 172.8 | 207.4 |248.8 | 298.5

OR

Explain linear and multiple regression. [8]
Determine y at x = 8.2 for the following data. [10]

X 2 3 4 5 6 7 3 9
y |14 4 40 | 100 | 190 | 316 | 484 | 700
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Q7) a)

b)

08) a)

b)

Q9) a)

b)

Q10)a)

b)

Solve using Gauss Elimination method. [8]
X +2x,—x;,=3

3x,—x, +2x, =1

X —x,+x,=-1

Solve using Gauss-Seidel method. [8]

83x+11y—-4z=95
Tx+52y+13z=104
3x+8y+29z=T71

OR

Solve using Gauss-Jordan method. [8]

2x, +2x, +4x, =18
X +3x,+2x,=13
3x,+x,+3x; =14

Solve using Gauss-Seidel method. [8]

2x+y+4x=12
8x—-3y+2z=20
4x+11y—-z=33

Obtain the root of the following equation using bisection method.

tanx+x=0- [8]

Explain Newton Raphson method. [8]
OR

Obtain the root of the following equation using False Position Method

xe*—3=0- 8]

Explain Secant method. [8]
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011)a)
b)

Q12)a)
b)

[5254]-23

Derive the equation for Simpson’s 1/3 rule.

Solve using Gauss Quadrature 3 point formula.
2
1= j (x* +1)dx
1

OR

Derive the equation for Gauss Quadrature 3 point method.

Solve using Simpson’s 3/8 rule.

T

I= Ixsinx dx

0

8]
[10]

[8]
[10]



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

P1925 [Total No. of Pages : 3
[5254]-24
B.E. (Civil Engineering) (Semester - II)
FINITE ELEMENT METHOD IN CIVIL ENGINEERING

(2008 Pattern) (Open Elective)

Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:

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

2)  Figures to the right indicate full marks.

3) Neat diagrams must be drawn wherever necessary.

4) Use of non programmable calculator is allowed.

5) Assume suitable data, if necessary.

SECTION -1

Q1) Determine the rotations of nodes 1 and 2 and bending moments for the beam
as shown in figure using finite element method. Take EI =20 x 10° kN.m?[18]

80 kN
60kN.m 15 kN/m
1 2 l EE
6m 2m 2m E
OR

02) a) Derive 4 x 4 stiffness matrix for the truss member using finite element
formulation. [12]
b) Explain step by step procedure of FEM. [6]

03) Derive the stiffness matrix of two noded frame element with six degrees of
freedom. Derive the transformation matrix for the two noded frame element.

[16]
OR

PTO.



04) The grid consists of two elements fixed at nodes 1 and 3. Find displacement
and rotations at node 2. Take E =210GPa; G = 84GPa; I = 16.6x10° m* and
J=4.6x10"m". [16]

05) a)
b)

Q6) 2)

b)

Q7) a)

b)

08) a)

b)

Q9) a)

b)

Explain in brief state of stress and strain at a point. [8]
Derive the differential equations of equilibrium in case of three-dimensional
stress system. [8]
OR
Explain plane stress and plane strain elasticity problem with example.
Write stress-strain relationship. [8]
Derive stress compatibility condition for 2D plane stress elasticity
problem. [8]
SECTION - 11
Give two dimensional and three dimensional Pascal’s triangle. Explain
its use in FEM analysis. [9]
What is aspect ratio of element? How it affect the FEM solution? Explain
with suitable example. [9]
OR
State and explain the convergence criteria for the choice of the
displacement function in FEM with examples. [9]

Enlist the various 1D, 2D and 3D elements with diagrams used in finite
element analysis. [9]

What are Serendipity elements explain with examples? Derive shape
functions of four noded serendipity element. [8]

Obtain strain displacement matrix for a CST element. [8]
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Q10)a)

b)

Ql11)a)

b)

OR

Derive shape functions for the nine noded rectangular elements in natural
coordinate (&, n) system using Lagrange’s interpolation function.  [8]

Derive the relationship between the natural (area) and Cartesian coordinates
of a triangular element. [8]

Explain Jacobian matrix in case of four noded isoperimetric quadrilateral
element. Obtain strain displacement matrix. [12]

State and explain three basic laws on which isoparametric concept is
developed. [4]

OR

Q12)Explain strain-displacement and stress-strain relationships for 3D problem.
Hence, derive necessary matrices for formulation of stiffness matrix of 3D
tetrahedron element. [16]
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P1926 [Total No. of Pages : 2
[5254]-25
B.E. (Civil) (Semester - II)
GEOINFORMATICS
(2008 Pattern) (Open Elective)
Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:
1) Answer three questions from each section.
2)  Answers to the two sections should be written in separate books.
3) Neat diagrams must be drawn wherever necessary.
4) Figures to the right indicate full marks.
5) Assume suitable data if necessary.
SECTION -1
Q1) a) Describe characteristics of LANDSAT. [8]
b) Discuss Visual Image Interpretation. Write the Elements of Visual Image
Interpretation. [8]
OR
a) Explain EMR. State the characterization for different frequencies on
images. [8]
b) Define resolution and explain any 4 types. [8]
Q2) a) Whatis false colour composite (FCC) Images? What are its advantages?
[8]
b) Write a note on : [8]
1)  Image Rectification.
i) Thermal & Infra Red Satellite
OR
a) Explain any two satellite images and its application. [8]
b) Write anote on : [8]

i)  Supervised Classification.

i)  Unsupervised Classification.

PTO.



03) a)
b)

b)

04) a)
b)

05) a)

06) a)

b)

Describe Characteristics of IR Images. [10]
“Geometric” Corrections in Images under processing. [8]
OR

What is Digital Image processing and briefly explain its application. [10]
Discuss the flow chart application of remote sensing in ground water

assessment. [8]
SECTION - 11

Define GIS? Explain in detail its components. [8]

Explain. 8]

i)  Vector Model
i) Map Resolution

OR
What is ‘MAP’? Describe different types of maps in brief. What are its
limitations? [8]
Write a note on : [8]

i)  Hardware and Software for GIS
i) Attributes.

What is GPS? Explain its importance in GIS tooling. [8]

What is RDBMS? Explain the Normal form with one example. [8]
OR

Write a note ‘Buffering’. [8]

Describe ‘Raster’ data structure. Write advantages and disadvantages. [8]

Explain application of Geo Informatics in following areas : [10]
i)  Geotechnical Engineering.
i)  Water Resource management through canal irrigation.

Write in detail Digital Image Processing. [8]
OR

Explain application of Geo Informatics with working flow charts in

following areas : [10]

i)  Road Survey and Investigations.
i) Infrastructure Development.
Write a brief note on “Role of GIS in Terrain Analysis” . [8]

[5254]-25 2
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P1927 [Total No. of Pages : 3
[5254]-26
B.E. (Civil)
HYDROPOWER ENGINEERING
(2008 Pattern) (Open Elective)

Time : 3 Hours] [Max. Marks : 100

Instructions to the candidates:
1)  Answer to the sections should be written in separate books.
2) Neat diagrama must be drawn wherever necessary.
3) Assume suitable data, if necessary.

SECTION - 1
Q1) a) Explain the process of Nuclear power generation. Why nuclear power is
considered as positive power source of future. [8]
a) State any eight constraints on Hydropower generation. [8]
OR

Q2) a) Whatare the different investigation required to be executed before initialing
the hydropower project. [8]

b) State any four constraints on development of tidal power and any four
constraints on development of wind power. [8]

03) a) Based on the parameter (1) unit rating and (ii) Head, state the classification
of small and micro Hydro Power. [8]

b) Whatis storage power plant? Draw its layout and explain the components

of storage power plant with its functioning. [8]
OR
Q4) a) State the different types of runoff river plants. Explain the components
and their functions. [8]
b) Differentiate between Base load and peak load plant. [8]
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05) a)

b)

06) a)
b)

Q7) a)
b)

08) a)

b)

Q9) a)
b)

What is load duration curve? With the help of graph explain its significance
and application. [8]

A load on hydel plant varies from minimum of 10000 kW to a maximum
of 40000 kW. Two turbo generaters of capacity 22000 kW each have
been installed. Calculate. [10]

1)  Total installed capacity of plant.
i)  Plant factor
i) Maximum demand
iv) Load factor
v) Utilisation factor
OR
Differentiate between base load plant and peak load plant. [8]

The runoff river hydropwer plant has inflow of 30 cumeas and it works
on head of 40m with a provision for pondage to meet daily demand with
load factor of 75%. Determine the power generation capacity of plant at
85% over all efficiency what amount of pondage is needed it the plant

operates at the peak stations for six hours? [10]
SECTION - 11
Explain any four equipments for power house. [8]

Differentiate between surface power house and underground power
house. 8]

OR

With a neat layout explain components, their function and working of
dam toe power house. Which type of turbine is preferred in dam toe

power house? Why? [8]
What is meat by instrumentation of power house. [8]
Differentiate betwen reaction turbine and impulse turbine. [8]

Determine number of turbines and diameter of the runner for a power
plant having 30 cumees inflow, 15m head the efficiency of the turbine is
80% with the speed of 200 rpm. Assume the specific speed as 225 and
speed ratio as 0.8. [10]
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Q10)a)

b)

Ql1)a)

b)

012)a)

b)

OR

What is significance of surge tank and state its advantages with neat
sketch. [8]

Design a pelton wheel turbine to find (i) Q (ii) No. of jets. (ii1) Dia of Jet
(iv) Dia of wheel. [10]

Explain in detail different criteria for economic considerations of
Hydroelectric power plant. [8]

What are the factor governing the pricing of electricity. [8]

OR

As per electricity act 2003, what are the duties of transmission Liacencens.

8]

Explain the concept of carbon credits, justify Hydropower as green power.

[8]
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P1928 [Total No. of Pages : 3
[5254]-27
B.E. (Civil)
INDUSTRIAL WASTE WATER MANAGEMENT
(2008 Pattern) (Open Elective) (Semester - II)
Time : 3 Hours] [Max. Marks : 100

Instructions to the candidates:

1)  Answer any three Questions from each section.
2)  Answers to the two sections should be written in separate books.
3) Neat diagrams must be drawn wherever necessary.
4) Your answers will be valued as a whole.
5) Use of logarithmic tables, slide rule, Mollier charts, electronic pocket
calculator and steam tables is allowed.
6) Assume suitable data, if necessary.
SECTION -1
Q1) Give the note on following processes with suitable example. [18]
a) Processes of Ultra filtration
b) Processes of Reverse -osmosis
c) Processes of Electro- Dialysis

OR

02) Attempt the followings :

a)

b)

Explain about Physical unit processes commonly used in waste water
treatment in details with suitable sketches. [10]

Explain the process for removal of color and Odour from waste water
by activated carbon filtration. [8]

03) Attempt the followings :

a)

b)

State and draw the single stage and two stage lime treatment process
flow diagram for phosphorus removal. [9]

Discuss in detail about the chemical oxidation with ozone for the reduction
in COD and colour in waste water? [7]

PTO.



OR
04) Attempt the followings :

a) Explain briefly how wetland could be used for waste water treatment
system? 9]

b) Explain chemical process for removal of heavy metals from waste water.

7]

05) Attempt the followings :

a) Explain briefly about the biological process for removal of phenol from

industrial waste water? [9]
b) Discuss the recycling of treated sewage after tertiary treatment? [7]
OR
06) Write in brief about : [4+4+4+4=16]

a) Membrane reactor with submerged membrane
b) Cyclic reactor

c) Nitrification process

d) De-nitrification process

SECTION - 11

Q7) Attempt the followings :

a) Draw & describe the schematic diagram of a waste water treatment plant
to reuse the sewage in residential complex. [9]

b) Describe the methods of three R principles to convert waste in to wealth?

9]
OR
08) Attempt the followings :

a) Explain how waste water could be used for irrigation? Also discuss about
preventive measures and health aspects? [9]

b) Explain the mechanism of Soda recovery in pulp and paper mills? [9]
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09) Attempt the followings :

a) Explain the concept of Zero Discharge of effluent? [8]
b) Discussed the application of zero discharge technology based on three
R principles for pulp & paper industries. [8]

OR

Q10)Attempt the followings :

a) Draw & discuss the flow sheet for the zero discharge of waste water
produced in Sugar cane industries? [8]

b) Explain about the zero discharge of solid waste from residential complex?

[8]

Q11)Attempt the followings :

a) Discuss the pollution hazards due to radioactive materials? [8]
b) Explain the sorption mechanism & BDST model? [8]
OR

Q12) Attempt the followings :

a) Explain in brief the standards related to solid waste from residential
complex? [6]

b) Discuss about the green processes adopted in the industries? [10]
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P1929 [Total No. of Pages : 3
[5254]-28
B.E. (Civil)
MECHANICS OF WAVES
(2008 Pattern) (Open Elective)
Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:
1) Answer any three questions from each section.
2)  Answer any three question from section one and three questions from section
two.
3) Answer to the two sections should be written in separate answer booklet.
4) Neat diagrams must be drawn wherever necessary.
5) Black figure to the right indicate full marks.
6) Your answer will be valued as a whole.
7)  Use of electronic pocket calculator is allowed.
8) Assume suitable data if necessary.
SECTION -1
Q1) a) Discussthe phenomenon of wave growth considering the wave frequency
and wave energy. [4]
b) Define wave length, wave period, wave steepness. [6]
c) Forawind of corrected speed 25 m/s remaining constant over a fetch of
40 km obtain Hs and Ts values using Hasselmann technique, if (1) water
is very deep (i) water depth is 5 m. [8]
OR
02) a) Discuss the process of wave decay. [4]
b) Distinguish between Sea and Swell. [6]
c) A slowly moving cyclone has a forward speed of 15 m/s passing over
30° latitude. The pressure at the hurricane centre is 700 mm of Hg.
Maximum wind speed occurs at 60 km from the centre. What is the
wave height and period at 300 km to the right of the centre. [10]
: gT : :
03) a) Prove that in deep water C, = Ey. and in shallow water C, = \/gTZ with

usual notations. Start with linear dispersion relationship. How to obtain
C (wave velocity) and L. (wave length) in intermediate water? [8]
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b)

04) 2)
b)

05) a)

b)

06) a)
b)

Q7) a)

b)

A wave with a period 10 seconds is propagated shoreward over a
uniformly sloping shelf from a depth of 300m to 3m. Find individual
wave velocity (C) and wavelength (L) corresponding to 300 m and 3 m.

8]
OR

Write short note on choice of wave theories. [4]

Derive expression for water surface profile (n) starting with expression
for velocity potential (¢). [4]

Derive expression for group wave velocity. Modify the formula for deep
water and shallow conditions. [8]

Define wave energy spectra. What are the methods of deriving wave
spectra? Explain in brief. [6]

The annual maximum wave heights observed at Pondecherry in m are as
follows; 4, 5.23,3.77,5.88,4.53,4.59,3.94,3.12,3.42,6.96, 6.24, 4.43,
2.05,5.23,2.34,1.25,1.67,3.45,3.67, 2.35. Find wave height of 50 year
return period. For N =20, y =0.5236, S = 1.0628. [10]

OR
Enlist various theoretical wave spectra. Explain any one of them in detail.|6]

What is difference between short term and long term wave statistics?
Give details of Rayleigh distribution for short term statistics. [4]

Define probability density function, probability distribution function.|[6]
SECTION - 11

What is wave reflection? Give equation of resultant wave profile. State
variation of reflection with structure characteristics and wave properties.[8]

A beach having a 1 on 20 slope, a wave with deep water height of 3 m
and a period 8 seconds travels shoreward. Assume that a refraction
analysis gives refraction coefficient as Kr = (b /b)">= 1.05 at the point
where breaking is expected to occur. Find breaker height and depth at
which breaking occurs. [10]

OR
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08) a)

b)

Q9) a)

b)

Q10)a)

b)

Ql11)a)

b)

Q12)a)
b)

What is diffraction? Explain with neat sketch. What are the causes and
effects of diffraction? Enlist the assumptions in the theory of diffraction.[8]

A wave of 2.8 m height and 8 second period strikes over a beach with a
slope of 1 in 35. (i) obtain the reflected wave height (ii) if the same wave
strikes against the concrete wall having a slope of 1 in 8 what is reflected
wave height? Reflection coefficient for surf similarity of 0.7, 0.75 and
0.8 is equal to 0.05, 0.055 and 0.06 respectively. [8]

Draw pressure distribution diagram for non-breaking waves acting on
vertical walls for crest and trough of clapotis on wall. What is the limitation
of Sainflou’s method? [8]

A wave of 1.5 m height attacks a smooth vertical wall of height 5.85 m.
The depth at the structure of the toe is 3m. The net force and moment
acting are 101.7 kN/m and 163.8 kNm/m respectively when wave is the
crest and 17.1 kN/m and 11.8 kNm/m when wave at trough. The height
of clapotis crest about bottom (y_) is 5.5 m and height of clapotis trough
(y) is 2.5 m. Calculate the reduced force and moment on the reduced

wall of height 4.5 m. [8]
OR

Draw sketches for pressure distribution of broken wave on wall seaward

of still water level and wall landward of still water level. [8]

A vertical wall 4m high is sited in sea water with depth at tow (d,) equal
to 2.5 m. The wall is built on a bottom sloe of 1:20. The wave period is 8
sec. Find the maximum pressure, horizontal force and overturning moment
about the toe of the wall for the given slope excluding the hydrostatic
forces. The maximum breaker height (H,) is 3m. [8]

Discuss variation of CD and Cm with K¢ (Keulegan-Carpenter number)

and Reynolds number Re. [6]

Derive equation for wave force on entire member length. [10]
OR

Derive equation for Keulegan-Carpenter number. [8]

Write short note on calculation of wave forces using Stokes’ fifth order

theory. [4]

What are limitations of Morrison’s equation. [4]
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P1930 [Total No. of Pages : 3
[5254]-29
B.E. (Civil Engineering)
FERROCEMENT TECHNOLOGY
(2008 Pattern) (Elective - IV)
Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:
1) AnswerQ.1orQ.2,0.30rQ.4,0.50rQ.6,0.70rQ. 8, Q.90rQ. 10, 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.
5) Use of calculator is allowed.
SECTION - 1
Q1) a) Whatis ferrocement? Give the detailed classification of ferrocement and
their typical characteristics along with their Applications. [8]
b) Write a note on “Fonning of Ferrocement structures. [5]
c) Merits and Demerits of ferrocement over RCC. [5]
OR
Q2) a) Write a note on job requirements of required skills and also the tools &
plants used for ferrocement technology. [5]
b) What are different properties and specifications of raw materials used
for Ferrocement Technology? [S]
c) What are different properties and specifications of raw materials used
for FerrocementTechnology?Also write a note on proportioning of cement
mortar. [8]
Q3) a) Enlist the various construction methods of ferrocement. Explain the
skeleton armature method with advantages and disadvantages. [8]
b) Explain the effect of creep and shrinkage on ferrocement structures and

also the protective surface treatment given to the same. [8]
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04) 2)

b)

05) a)

b)

Q6) a)

b)

Q7) a)

b)

08) a)

b)

OR

Explain in detail process of constructing ferrocement structures in respect
of : [10]

i)  planning the work.
i) fabricating skeleton
i) tying of wire meshes
iv) mortaring

V) curing

Explain in detail specific surface method and crack control method. [6]

Draw the neat sketches of various structural forms & Also give the
comparative study of behavior forms in respect of strength and design

parameters with ferrocement technology. [10]

What are the special design considerations for ferrocement and typical

features of ferrocement affecting design. [6]
OR

Draw the neat sketches of various structural forms like ‘T’, ‘U’, “+°,
‘L’& Also give the comparative study of behavior forms in respect of

strength and design parameters with ferrocement technology. [10]

Enlist and explain properties of ferrocement structures under static and

dynamic loading conditions. [6]
SECTION - 11

Explain the role of ferrocement in building construction of following
building accessories: (i) foundations (ii) walls (iii) floors (iv) roofs. [8]

Enlist and explain factors governing cost and value of ferrocement in
building constructions. Also compare cost of ferrocement structures
with conventional structures. [8]

OR

Explain in detail the ferrocement building component you seen with
reference to following: material of construction, analysis and design
principles, process of construction, quality control and maintenance.[10]

Explain the special characteristics of ferrocement to resist shock affected
during earthquakes. [6]
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Q9) a)

b)

Q10)a)

b)

011)a)
b)

012)a)

b)

Compare all parameters of ferrocement counter forth retaining wall with
reference to conventional counter forth retaining wall. [8]

What is ferrocement? What are its different applications with hydraulic
structures. Explain in detail any one. [8]

OR

Explain design & method of fabrication and casting of counter forth
retaining wall. [8]

Compare ferrocement container with conventional container for storage
of granular materials. [8]

Write a note on:Ferrocement precast walling and flooring panels.  [6]

Explain in detail the industrial precast ferrocement concrete elements
you seen with : [6]

i)  raw materials of construction
i) analysis and design principles
i) manufacturing process

Give the testing methodology and quality control for ferrocrete materials.

4]

OR
Explain role of ferrocement technology in construction of large size special
purpose structures like shell and domes. [8]

Why ferrocement is use for pre-casting? Give the different methods of
ferrocement pre-casting and Explain any one in detail. [8]
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P1931

[Total No. of Pages : 3

[5254]-30-A
B.E. (Civil)
GREEN BUILDING TECHNOLOGY

(2008 Pattern) (Elective- IV) (Open Elective)

Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:

1)  Answer any 3 questions from Section I and Section I1.

2)  Figures to the right indicate full marks.

3)  Your answers will be valued as a whole.

4) Assume suitable data, if necessary.

SECTION -1
Q1) a) Discuss in details the sustainable site selection criteria. [7]
b) Discuss the uses of following [4+3+2]

i)  Building layout plan
i)  Solar Energy

i) Fresnel Lens

OR
02) a) Differentiate with example between direct and indirect lighting. [6]
b) What is solar concentrator? Discuss. [5]

c)  Why the ventilation is necessary? Explain how natural ventilation utilized.

[6]

03) a) Differentiate with example the active and passive architecture. [6]
b) Explain the concept of Embodied Energy. [5]
c) Whatis the selection criteria for material of surface treatment. [6]

OR
04) a) Explain hybrid system of active and passive refrigeration and air
conditioning. [8]
b) Explain the Energy audit of Building in detail. [8]
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05) 2)
b)

06) a)
b)

Q7) 2)

b)

08) a)

b)

Q9) 2)
b)

Q10)2)

b)

Discuss the Green rating of Building. [8]
What you understand by environmental clearance of buildings? Discuss.
8]
OR
Discuss the improvement for thermal comfort. [6]
Discuss the followings : [6+5]
i)  LEED Criteria & its application

i) Carbon credit.

SECTION - 11
What is water efficient landscaping give the details. [6]
Discuss any one method with suitable sketch for bore well recharging.[6]
Explain the method for the minimization of water use. [5]
OR
Explain the followings : [3+4+4]
i)  Smart water taps
i)  Anaerobic filters

i) Ion exchanger

Discuss about advanced biogas plant. [5]

What is indoor environmental quality? Explain in detail. [8]

Discuss how the quality of indoor environment is maintained? [8]
OR

Difterential the following : [4+3]

i)  Adhesives and Sealants

ii)  Paints and Coatings

Discuss the uses of following : [4+3+3]
i)  Composite Wood

i) Bamboo

i) Jute
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Ql11)a)
b)

Q12)a)

b)

How the recycling of building materials is beneficial? Discuss.

Discuss the Life cycle analysis in brief.
OR

Discuss the followings :

i)  Operation Phase

i)  Construction Phase

i) Use of Foundry sand

Explain in details about Construction waste management.
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Total No. of Questions : 12] SEAT No. :

P1932 [Total No. of Pages : 4
[5254]-31
B.E. (Mechanical)
CAD/CAM & AUTOMATION
(2008 Pattern)
Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:
1) Answer Q. No.1 OR 2, No.3 OR 4, No.5 OR.6, No.7 OR 8, Q.No.9 OR 10,
No.11 OR 12.
2)  Answers to the two sections should be written in separate answer-books.
3)  Neat diagrams must be drawn wherever necessary.
4) Use of electronic non programmable pocket calculator is allowed.
5) Assume suitable data, if necessary.
SECTION -1
Q1) a) Find the new position of position of square ABCD, if it is rotated about
its own center point by 45° in counterclockwise direction. Also sketch
the stepwise transformations to achieve this rotation. [12]
D(10,60) C(60,60)
A(10,10) B(60,10)
(0,0)
b)  Write a short notes on transformation matrix for isometric projection.[4]
OR
02) a) Draw 03 orthographic views of a triangle having vertices A (1, 2, 1),
B (4,3,4)and C (5, &, 2). [12]
b)  Write a short notes on mapping of geometric model. [4]
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03) a)

b)

04) a)

b)

05) a)

b)

Write parametric equation for circle having center point, C (3, 3, 0) and
radius=3. If circle is divided into 8 parts, calculate coordinates on circle.
[10]

What are different Solid Model Creation Schemes? Explain with neat
sketch a Constructive Solid Geometry (CSG). State its advantages and
limitations. [6]

OR

Find the equation of 2D Hermite cubic spline having control points
P,(2,3)and P, (10, 1). The lines from point P (8, 6) are tangent to curve
at P, and P . Take u = 0.25. [10]

Explain following with neat sketch : [6]
»  Tabulated Surface

. Bezier Surface

. Offset Surface

Consider the stepped bar shown in following figure. Assume modulus
of elasticity 2 x 10° N/mm?. Determine nodal displacements, elemental

stresses and support reactions. [12]
4

/]

/|

4— 50KN %L 5 1€

_ A=500 mm 100KN
1 A=1000 mm2
L= 60 mm

A L=70 mm

Write a short note on relationship between local and global coordinates
in 1D element. [6]
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OR

06) a) Consider the Truss as shown if figure given below. Determine nodal
displacements, elemental stresses and support reactions. [12]

150 KN

2
. 1000 mm
/\J

E = 200 GPa
500 mm|

1250 mm?

750 mm

b) What is CST element? How shape functions are computed using area
method. [6]

SECTION - 11
07) a) Explain NC words G81, G71, M06 and PO01 with suitable example. [6]

b)  Write CNC part program to take a finishing cut to produce turning job as
shown in figure 3. Assume suitable data. [10]

e
i T
i T iy

g

:,".J.

—~ b i i ey

JE0

Figure 3 Q. No. 7 (b)

OR
08) a) Explain the components of DNC in detail. [6]
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b)

09) a)
b)

010)a)
b)

0l11)a)

b)

012)a)
b)

Write complete CNC part program to generate end profile and drill the

and feed etc.

L]

<.2.85 < I I8,

] b

JYSLEDN nNos

Figure 4 Q. No. 8 (b)
Differentiate between different types of automation.
Classify machining center and explain any one in detail.
OR
Explain in brief Classification of FMS.

Explain various elements of computer Integrated Manufacturing.

Explain SCARA robot with the help of neat Sketch.
Explain WAIT, DELAY and MOVE commands.

Explain pneumatic gripper arrangement used to handle thin sheets.

OR
Write short notes on lead through programming method.
Explain various types of joint notations schemes used in robots.

Explain different types of actuators used in robots.
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8]
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Total No. of Questions : 12] SEAT No. :

P1933

[Total No. of Pages : 4
[5254]-32

B.E. (Mechanical) (Common to Mechanical Sandwich)

DYNAMICS OF MACHINERY
(2008 Pattern) (Semester - I)

Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:

1)
2)
3)
4)
5)

6)

01) 2)

b)

02) a)

b)

Answer any 3 questions from each section.

Answer to the two sections should be written in the separate answer books.
Neat diagrams must be drawn wherever necessary.

Figures to right indicate full marks.

Use of Logarithmic Tables, Slide Rule, Mollier Charts, Electronic Pocket
Calculator & Steam tables is allowed.

Assume suitable data, if necessary.

SECTION -1

What do you mean by Primary and Secondary Balancing in Reciprocating
Engines? [6]
Three masses A, B & Care mounted on a shaft. The planes of A and B
are 100 cm apart whereas the planes of B and C are 75 cm apart. The
masses A, B and C are of 30 kg, 40 kg and 32 kg and have their centre of
gravity at a distance of 35 mm, 20 mm and 30 mm respectively from the
shaft axis. Find the angular position of all the masses from positive
x-direction so that static balance is achieved.

It is required to place weights at a radial distance of 25 cm so that
complete balance is achieved. If the weights are to be placed in A and C,
calculate the magnitude and angular positions of desired masses. [12]

OR
Differentiate between Static & Dynamic Balancing. Why there is need of
accurate dynamic balancing of high speed machines? [6]

An air compressor has four in - line cylinders at 90° intervals. The crank
radius is 140 mm, while the connecting rod is 560 mm long for each
cylinder. The mass of reciprocating parts is 20 kg for each cylinders and
the speed of the rotation is 600 rpm. The cylinders are 300 mm apart.
Show that there are no out of balance primary and secondary forces and
determine the corresponding magnitudes of primary and secondary
couples. [12]
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03) 2)

b)

04) a)

b)

05) a)

b)

Define the following terms used in vibrations : (4]
i)  Amplitude of Vibrations

i) Resonance

i) Forced Vibrations

iv) Damped Vibrations

What is Logarithmic Decrement? Derive the relations. [6]

Determine the Natural frequency of a Simple pendulum by using FBD
Method and Energy Method, neglecting the mass of the rod. [6]

OR
Define the following terms : (4]
i)  Damping Factor
ii) Coulomb Damping
i) Damping Coefficient
iv)  Critical Damping Coefficient

Derive the relation for the Natural Frequency of Free Torsional Vibrations.
[6]

An under damped shock absorber is to be designed for a motor cycle of
mass 200 kg such that during a road bump, the damped period of vibration
is limited to 2 seconds and the amplitude of vibrations should reduce to
one - sixteenth in one cycle.

Find [6]
i)  Spring Stiffness
i) Damping Coefficient of Shock Absorber

What are frequency response curves ? Mention the significance of these
curves. [6]

A machine part of mass 2 kg vibrates in a viscous medium. Determine
the damping coefficient when a harmonic exciting force of 35 N results
in resonant amplitude of 12.5 mm with a period of 0.2 sec. If the system
is excited by a harmonic force of frequency 4 Hz, what will be the
percentage increase in the amplitude of vibration when damper is removed
as compared with that with damping? [10]
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Q6) 2)

b)

Q7) a)

b)

08) a)
b)

OR
Explain the following terms. [6]
i)  Force Transmissibility
i)  Vibration Isolation

A mass of 250 N is supported by a spring and dashpot. The spring is
stretched by 150 mm due to weight and the dashpot has the coefficient
of damping 1000 N per meter per sec. If the support oscillation is S.H.M.
with amplitude 25 mm and frequency 6 rad/sec, find [10]
i)  The amplitude of the Load.

i)  The relative amplitude between Load and Support.

iii) The amplitude of the load when the frequency of disturbing force is
equal to the natural frequency.

iv) The amplitude of the load when the dashpot has been grounded
frequency of the support is 6 rad/sec.

SECTION - 11
Explain the Torsional Vibrations of a Geared system by [8]
i)  Neglecting inertia of gears
i)  Considering inertia of gears

Arotor of 10 kg mass is mounted midway on a 2 cm diameter, horizontal
shaft supported at the ends by two bearings. The bearing span is 80 cm.
Because of certain manufacturing defect, the C. G. of the rotor is 0.01 mm
away from its geometric centre, If the system rotates at 3000 rpm,
determine the amplitude of the steady state vibration and dynamic load

transmitted to the bearings. [Take E =2 x 9.81 x 10''N/m?] [10]
OR
Explain the concept of “Torsionally Equivalent Shaft”. [6]

Determine the natural frequencies of the system shown in the figure.[12]
Given: K =K, =40 N/m
K =60 N/m
M, =m, =10 kg.
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Q9) 2)

b)

010)a)
b)

Q11)a)
b)

012)a)
b)

Explain the following terms : (4]
i)  Sound Pressure level

i)  Sound Power Level

iii) Acoustic Intensity

iv) Sound Absorption Coefficient

Derive an equation that gives relation between Sound Intensity Level and
Sound Pressure Level. [6]

A customer care containing six officers, individually makes noise level
0f 60, 56,62, 53,51 and 54 dB respectively. Add the noise levels when[6]

i)  All Officers are working.
i)  When first and second officers are not working.
OR
Write a short note on” Sound Level Meter”. [4]
What is Sound Enclosure ? Describe any one type of Sound Enclosure.[6]

Explain radiation Fields of a Sound Source with a Neat Sketch. [6]

Write a short note on “ Vibration Isolators”. (4]

Explain Frahm’s Reed Tachometer with a neat sketch. [6]

Explain with a neat sketch, the working principle of a Centrifugal Pendulum

Absorber. [6]
OR

Explain Piezoelectric Accelerometer with a neat sketch. (4]

A vibrometer has a period of free vibration of 2 sec. It is attached to a
machine with a vertical harmonic frequency of 1 Hz. If the vibrometer
mass has an amplitude of 2.5 mm relative to the vobrometer frame, what
is the amplitude of vibration of the machine? [6]

Explain the working principle of Frahm’s Vibration Absorber. [6]
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[5254]-33
B.E. (Mechanical)
INDUSTRIAL FLUID POWER

(2008 Pattern)

Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:
1)  Answer any 3 questions from each section.
2)  Answer to the two sections should be written in the separate answer books.
3) Neat diagrams must be drawn wherever necessary.
4) Figures to the right indicate full marks.
5) Assume suitable data, if necessary.

SECTION -1

Q1) a) Draw a simple hydraulic circuit showing all its essential components.
State functions of each component. [8]

b) Explain six important properties of a hydraulic fluid. [6]

c) Compare static and dynamic seals. [4]

OR

02) a) What are the locations where filters are typically installed in hydraulic
circuits? What are their advantages? [6]

b) Whatare the effects of contaminants on different components of hydraulic
systems? [6]

c) Compare hose connections with pipe connections. [6]

Q3) a) Draw a neat sketch and explain working of a fixed delivery axial piston

pump. [10]
b) What are the different accessories used in hydraulic systems? What are
their functions? [6]

OR

04) a) Explain with a sketch the different parts of a typical reservoir assembly.[8]
b) Explain with sketch the operation of a balanced vane pump. [8]

PTO.



05) a)
b)

06) a)

b)

Q7) a)
b)

08) a)
b)

Q9) 2)
b)

010)a)
b)

Ql11)a)

b)

Q12)a)
b)

Draw a sketch and explain working of a sequence valve. [8]

What are the different centre positions used in DCV. Give advantages

and disadvantages of each. [8]
OR

What is a accumulator? State different types of accumulators. Explain

any one accumulator with a sketch. [8]

Explain with a sketch the working of a pressure and temperature

compensated flow control valve. [8]

SECTION - 11

Write a short note on “Hydraulic Motors”. [8]

Write a short note on “Types of cylinders”. [8]
OR

Explain with neat sketch “Bleed off circuit”. [8]

Explain with neat sketch “Motor Braking circuit”. [8]

Write a short note on “Pneumatic valves”. [8]

Write a short note on “Types of Lubricators” for Pneumatic systems.[8]
OR
Explain with Ckt working of a “Time Delay Valve”. [8]

Write a short note on “Types of Air dryers” for a Pneumatic system. [8]

What is the manufacture’s catalogue? How does the Designer select

component from it? [9]

What are the factors considered, while Designing of a “Pneumatic

System”. [9]
OR

What are factors considered, while Designing of a “Hydraulic System”.[9]

Write a short note on “Trouble shooting methods of” Hydraulic Systems.

9]
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[5254]-34
B.E. (Mechanical)
ENERGY AUDIT AND MANAGEMENT

(2008 Pattern) (Elective - I)

Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:
1) Figures to the right indicate full marks.

2) Solve questions 1 or 2, 3 or 4, 5 or 6 from section - I and 7 or 8, 9 or 10, 11 or
12 from section - I1.

3) Answer to the two sections should be written in the separate books.

4) Neat diagrams must be drawn wherever necessary.

5) Use of logarithmic tables slide rule, Mollier charts, electronic pocket
calculator and steam tables and time value of money factor table is allowed.

6) Assume suitable data, if necessary.

SECTION -1

Q1) a) Explain strategic measures for meeting the future energy requirements of
India. [8]
b) Differentiate between primary energy and secondary energy. Give two
examples of each. [8]

OR
Q2) a)  Write the responsibilities of energy auditor. [8]
b) Explain energy security. [4]
c) Whatis ABT? (4]
03) a) Explain stepwise procedure of detailed energy audit. [8]
b) What are the energy conservation opportunities in Refrigeration and
HVAC systems? [8]

OR
04) a) What is the need of energy audit? [4]

b) What are the areas that need to be focused during pre-audit phase? [6]
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05) a)
b)

06) a)

b)

Q7) 2)

b)

08) a)

b)

Explain the following instruments used for energy audit with their
application. [6]

i)  Pitot tube

i)  Ultrasonic flow meter.

Explain the concept of Time value of Money. [6]

Explain the ROI financial analysis technique. What are the advantages
and Limitations of ROI method? [6]

A sum of Rs. 25,000/ is deposited in a bank at the beginning of a year.
The bank pays 6% interest annually. How much money is in the bank
account at the end of the fifth year, if no money is withdrawn? [6]

OR

Explain the Internal rate of return (IRR). What are the advantages and
disadvantages of IRR? [6]

Calculate Net present Value of a project at a discount rate of 15% with
an Investment of Rs. 50,000 at the beginning of the first year, & saving
of Rs. 23,000 & Rs. 36000 at the end of the first & second year
respectively. [8]

Explain simple payback period. What are the limitations of it? [4]

SECTION - 11

What are advantages and disadvantages of direct method of efficiency
calculation for Boiler? Explain indirect method of efficiency calculation.
[10]

Calculate the pump efficiency from the data given : pump flow is 0.40m*’
power absorbed : 325 kw, suction head + 1m, Delivery Head 55m, motor
efficiency 88%, Type of drive direct coupled, Density of water 996kg/m>.

8]

OR
How furnace efficiency is calculated? Explain different heat losses in
fuel fired furnaces. [10]
Explain energy saving opportunities in pumping system. [8]
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09) a) The lighting connected load for the small industry consisting of 150
Fluorescent tubes of 55W each with magnetic ballast. In first option, the
magnetic ballast of Fluorescent tubes is replaced by electronic ballast
and power consumption of same fluorescent tubes reduces to 40W.
Calculate the Simple payback period of above replacement if cost of
electronic ballast is Rs 105. In second option, fluorescent tubes are
replaced by energy efficient fluorescent tubes of 20W and cost of Rs.
400 each. Calculate simple payback period. Which energy saving option
is better and Why? Consider usage of 16 hours per day and an electrical
tariff of Rs. 4 per KWh. [8]

b) Explain energy efficient motors. How motor selection is done? [8]
OR

Q10)a) Explainthe terms: [8]
i)  Copper losses
i)  Luminous efficiency
ii) Ballast
iv) Power factor

b) Explain the different maximum demand (MD) control methods. [8]
QI11)a) What are the different waste heat sources? Explain in brief. [8]
b) Explain the topping cycle and the bottoming cycle of cogeneration with
two examples. [8]
OR
Q12)Write Notes on : [4 x4 = 16]
a) Heatwheel
b) Heat pipe
c) CDM projects
d) Carbon credit

[5254]-34 3



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

P1936

[Total No. of Pages : 2

[5254]-35
B.E. (Mechanical Engineering) (Semester - 1)
PRODUCT DESIGN AND DEVELOPMENT
(2008 Pattern) (Elective - I)

Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:

1)
2)
3)
4)
3)

6)

01) 2)
b)

02) a)
b)

03) 2)
b)

04) 2)
b)

05) a)
b)

Answer any three questions from each section.

Answers to the two sections should be written in separate books.
Neat diagrams must be drawn wherever necessary.

Figures to the right indicate full marks.

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

Assume suitable data, if necessary.

SECTION -1
Explain design by evolution and innovation? [10]
Explain different factors in product design? [8]
OR
What is product? Write standardization in product design? [10]
Write note on product development and product design? [8]
Write in detail about Technology Forecasting? [8]
Explain in detail about Mission statement? [8]
OR
Explain in detail steps involved in Technical Questioning? [8]
What is concept of customer wants? [8]
Explain in detail generating concepts? [8]
Write in detail FMEA? [8]

PTO.



06) a)
b)

Q7) 2)

b)

08) a)
b)

09) a)
b)

010)2)
b)

Q11)a)

b)

Q12)a)
b)

OR
Explain steps involved in product benchmarking?

Explain in detail concept selection-design evaluation?

SECTION - 11
Write note on application of Product Teardown Process?
Explain in detail about trend analysis?
OR
Write in detail tear down method?

Explain the form diagram?

What is concept design for assembly?
Explain in detail life cycle assessment?

OR
Write note on DFX.

Explain the weighed sum assessment method?

Write short notes on :

i)  Benefits of Product life cycle

i) Emergence of PLM

Write in detail different element of PLM.
OR

Write note on Customer Involvement.

What is importance of product workflow?
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[5254]-36
B.E. (Mechanical Engineering)
DESIGN OF PUMPS, BLOWERS AND COMPRESSORS

(2008 Course) (Elective - I)
Time : 3 Hours] [Max. Marks : 100

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, Q.11 or
0.12.

2)  Answer Three questions from section I and Three questions from section I1.
3)  Answer to the two sections should be written on separate.

4) Neat diagram must be drawn wherever necessary.

5) Figures to the right indicate full marks.

6) Assume suitable data, if necessary.

SECTION -1

Q1) a) Explain performance characteristics of pump. [8]
b)  Write a note on stage velocity triangle. [8]

OR
02) a) What is specific speed? Explain its significance. [8]
b) Explain the difference between fan, blower & compressor [8]
Q3) a)  Write short note on losses in pumps. [8]
b) Draw operating characteristics curves for reciprocating pump. [8]

OR
Q4) a) Write down steps involved in calculation of axial thrust methods to
minimize axial thrust. [8]
b) Enlist different applications of rotary & reciprocating pumps. [8]

PT.O.



05) 2)

b)

06) a)

b)

Q7) a)
b)

08) 2)

b)

Q9) 2)

b)

010)a)

b)

Write down steps for design procedure and design optimization of
Pumps. [10]

Explain various forms of corrosion occur in hydraulic machines.  [8]

OR
Enlist steps for selection of impeller and casing dimension using industrial
manuals for hydraulic design of pumps. [10]
Explain following terms : [8]

i)  Static suction head
i)  Static discharge head

i) Total suction head

SECTION - 11
Explain design procedure & selection, optimization of blower. [8]
Write a short note on “Applications of Fans & Blowers”. [8]
OR

What are main cause for noise generation? What are methods for reducing
the fan noise? [8]

How does dust erosion of centrifugal impeller occurs? What is its effect
on the Performance? [8]

State design consideration and imperial relations used to determine various

for design Parameters in fan & blowers? [8]
Explain the terms Surging and Stalling. [8]
OR

Write a short note on “Design procedure for selection and optimization
of Blowers”. [8]

Write a short note on “Design of Impeller and casing dimensions in
aerodynamic design. [8]
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QIl1)a) Explain the terms degree of reaction & Slip factor? [8]
b) An Axial compressor stage has the following data [10]
i)  Temperature and Pressure at Entry 300 K, 1.0 bar
i) Degree of Reaction 50 %
i) Mean Blade ring diameter 36 cm
iv) Rotational Speed 18000 rpm
v) Blade Height at entry 6 cm
vi) Air angles at rotor and stator exit 25°
vii) Axial velocity 180 m/s
viii) Work done factor 0.88
ix) Stage Efficiency 85 %
x)  Mechanical Efficiency 96.7 %
Determine :-
A) Air angles at the stator and rotor entry
B) The mass flow rate of air
C) The power required to drive the compressor
D) The loading coefficient
E) The pressure ratio developed by the stage
F) Mach number at the rotor entry
OR
Q12)a) Draw the velocity triangles at the entry and exit for the following
axial compressor stage :- [8]
i) R=1/72
i) R<1/2
i) R>1/2
b) Air enters the inducer of centrifugal compressor at Pol= 1.02 bar,
Tol= 335 K. [10]

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.
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[5254]-37
B.E. (Mechanical)
TRIBOLOGY
(2008 Pattern) (Elective - I)
Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:
1) Answer any 3 questions from each section.
2)  Answers to the two sections should be written in separate books.
3) Neat diagrams must be drawn wherever necessary.
4) Figures to the right indicate full marks.
5) Use of Logarithmic Tables, Slide Rule, Mollier Charts, Electronic Pocket
Calculator & Steam tables is allowed.
6) Assume suitable data, if necessary.
SECTION -1
Q1) a) An oil of viscosity of 70 cp and relative density of 0.7 is used for
lubrication. Convert the viscosity into centi-stoke. SUS. [4]
b) Explain the following properties of lubricant in brief. [6]
i)  Viscosity
i)  Flash point & fire point
i)  Viscosity Index
c) Usingstribeck curve explain the range and types of lubrication modes.|[6]
OR
02) a) Explain the process and methods of recycling of the used oil. [5]
b) What do you mean by tribology? Explain the importance of tribology in
industry. [6]
c)  Write a short note on the solid lubricants. [5]
03) a) Explain (1) Archard’s wear theory (3)Factors affecting wear. [8]
b) What do you mean by stiction ? Give examples. What are the methods
toreduce stiction? [6]
c) State different techniques used for wear debris analysis. [2]

PTO.



04) a)

b)

05) a)

b)

06) a)

OR
Write notes on : [8]
i)  Adhesive wear
ii)  Abrasive wear
iii) Fretting wear
iv) Corrosive wear

Wite a note on friction measurement by pin-on-disk apparatus.Also explain
the causes of friction. [8]

Explain mechanism of pressure development in hydrodynamic lubrication
with the help of two non-parallel surfaces separated by convergent film.|6]

Derive the relation 70 — 1 - for hydrodynamic journal bearings. [4]
c

Compare long and short journal bearings with the help of following points:
8]

i) Fluid film pressure

i)  Pressure gradient

i)  Fluid flow

iv) Load carrying capacity

OR
The following data refers to a 360° hydrodynamic journal bearing. [12]
Radial load = 10 kN Journal Speed = 1450 rpm
L/D ratio =1 Bearing Length =50 mm
Radial Clearance =20 microns Eccentricity = 15 microns

Specific gravity of the 01l =0.86  Specific heat of the lubricant
=2.09KJ/kg°C

Calculate :

i)  The minimum oil film thickness

ii)  The coefficient of friction

iii) The power lost in friction

iv) The viscosity of the lubricant

v) The total flow rate of lubricant in I[pm

vi) The side leakage

[5254]-37 2



[ h T ' ‘
! 0 1.0 e (85) oo T 0 -

0.1 0.9 1.33 9.5 26.4 3.37 0.150 0.540

2 0.8 0.631 74.02 12.8 3.59 0.280 0.529

4 0.6 0.264 63.10 5.79 3.99 0.497 0.484

0.6 0.4 0.121 350.58 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  0.030.00474 15.47 0.514 4.82 0.973 0.152
1.0 0 0 0 0 0 1.0 -

§ T

b)

Q7) a)

b)

08) a)
b)

09) a)

b)

[5254]-37

Iote © Assume linear interpolation for intermediate values.

Name the types of Hydrodynamic thrust bearing. Dervie the equations
for pressure distribution for flat plate thrust bearing. [6]

SECTION - 11
Derive an expression for load carrying capacity and oil flow rate for
hydrostatic bearing. State the assumptions made. [8]
Explain thermal considerations in hydrostatic step bearings. [8]
OR
Explain the mechanism of piston-pin lubrication in IC engines. [8]

Two circular plates of 400 mm diameter are seperated by an oil flim
havig viscosity of 105¢p. Aload of 20 kN is transferred through the film.
Calculate the time taken for reducing the flim thickness from 0.2 mm to
0.0lmm.

Also estimate the time of approach, if plates were square in shape of
side 400 mm, all other parameters are same. [8]

Explain the principle of Elastohydrodynamic Lubrication with

applications. [8]
Write short note on Ertel - Grubin Theory and Hertz theory. [8]

3



010)a)

OR

Compare gas Lubricated bearings with oil-lubricated bearings for
following parameters [8]

i)  Operating speed
i) Load Carrying capacity
i)  Viscosity of Lubricant

iv)  Film thickness

b) Explain desirable properties of bearing materials. [8]
Ql11)a) Why Lubrication is required in metal working? Explain the types of
Lubrication in metal working. [8]
b) Discuss the development of concept and structure of superficial layers.
[10]
OR
Q12)Write short note on any three of the following : [18]
a) Lubrication is wire drawing
b) Lubrication inrolling
c) Metal spraying
d) Cladded coatings
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[5254]-38
B.E. (Mechanical Sandwich) (Semester - 1)
AUTOMOBILE ENGINEERING

(2008 Pattern)

Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:

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

2)  Answer any three questions from each section.

3) Neat diagrams must be drawn wherever necessary.

4)  Figures to the right side indicate full marks.

5) Use of Calculator is allowed.

6) Assume suitable data, if necessary.

SECTION -1
Q1) a) Explainthe following terms : [9]

i)  Airresistance
i)  Rolling resistance
i) Grade resistance

b) Explain with neat sketch the construction of a typical truck chassis frame.
[7]
OR

02) a) Compare the merits and demerits of the frameless construction with the
conventional frame construction. [8]

b) Show by line diagram how the drive is taken from engine to driving
wheel for the following arrangements and explain clearly the advantages
and disadvantages of each arrangement. [8]

i)  Frontengine front wheel drive

ii)  Frontengine rear wheel drive

03) a) Explain with neat sketch the working of a constant mesh gear box. [8]

b) Describe with neat sketch function and working of multi-plate clutch.[8]

PTO.



OR

04) a) Explain with neat sketch the working of differential use in rear axle. [8]
b) Explain with neat sketch the operation of torque tube drive. [8]
05) a) Explain with neat sketch: Camber, King pin inclination and Scrub radius.[6]
b) Explain with neat sketch the working of shock absorber. [6]
c) Explainthe advantages and disadvantages of independent suspension.[6]
OR
06) a) Sketch arecirculating ball type steering gear and explain its working.|[6]
b) Explain with neat sketch the working of power steering. [6]
c) What are the different factors contributing load on A/C system. [6]
SECTION - 11
Q7) a) What do you understand by servicing of brake system? Prepare the
check point list for servicing of brake system. [8]
b) Explain the maintenance practices for : [10]
i)  Suspension system
ii)  Steering system
OR
08) Write short notes on any three : [18]
a) Tyrereconditioning
b)  Wheel balancing
c) Antifreezing and Anticorrosive additives
d) Engine lubrication
09) a) Explain the term active and passive safety. List the instruments used in
passive safety. [8]
b) Describe with neat sketch construction and working of seat used in

automobile. Explain purpose of head restraint used in it. [8]
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010)a)

b)

0l11)a)

b)

Q12)a)

b)

OR

Describe with neat sketch construction of vehicle structure and explain
how it is made safety for crashworthiness. [8]

Explain in details the importance of ergonomics in automobile safety.[8]

List the various types of sensors used in electronic control system of
vehicle. Explain any two sensors used in induction system. [8]

Explain with neat sketch construction and working of Anti-lock braking
system used in automobile. [8]

OR

List the various types of actuators used in electronic control system of
vehicle. Explain any two actuators. [8]

Explain with the help of block diagram the electronic engine control
system used in automobiles. [8]
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B.E. (Mechanical Engineering)
QUANTITATIVE AND DECISION MAKING TECHNIQUES
(2008 Pattern) (Elective - II) (Theory)

Time : 3 Hours]
Instructions to the candidates:

[Max. Marks : 100

1) Solve QI or Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8, Q9 or Q10, Q11 or QI2.

2) Answer any three questions from each section.

3) Answer to the two sections should be written in separate books.
4) Neat diagrams must be drawn wherever necessary.

5) Figures to the right indicate full marks.
6) Use of non-programmable calculator is allowed.

7)  Assume suitable data, if necessary.

Q1) a) Explain steps in decision making.

b) Explain decision tree with suitable example.

SECTION -1

5]
5]

c) Solve following problem by mixed strategy method. [6]

A’s Strategy Al

02) a) Explain

i)  Pure and Mixed Strategies

B’s Strategy

Bl B2

-4 5

A2 3 —7
OR

8]

i)  Graphical method for solving Game Problem.
b) Solve following 4 x 4 Game Problem.

Bl B2 B3 B4
Al 5 —4 —4 6
A2 | 3 -2 -3 -6
A3 6 3 -4 -1
A4 7 3 -9 -3

8]
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Q3) a) Define OR and explain its scope.

b) Solve following LPP Problem with Simplex Method.

Maximize 7Z = 4X1 + 3X2 + 6X3

Subjected to  2x, + 3x, + 2x, <440

4x1 + ?ax3 <470
2x1 + 5x2 <430

X,X.,X, >0

P 722 73

OR

04) a) Sketch special cases in graphical solution of LPP.

b) Solve following problem by Big M method.

Minimize Z = 5X1 + 3X2

Subjected to  2x, +4x,< 12
2x,+2x,=10

5x1 + 2)(2 > 10

X, X, 20

05) a) Explain Hungarian method of solving assignment problem.

[6]
[10]

[4]
[12]

8]

b) Five different machines can do any of five required components with
different machining time resulting from each assignment as shown in
table below. Find out minimum machining time possible through optimum

assignment.
MACHINE
1 2 3 -+ 5

A [160 | 130 [ 175 | 190 | 200

COMPONENT | B |135 | 120 [ 130 | 160 | 175
C (140 | 110 | 155 | 170 | 185
D | 50 50 80 80 110
E | 55 35 70 80 105

OR
[5254]-40 2
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Q6) 2)

b)

Q7) a)
b)

08) a)
b)

Explain North West Corner method of allocation for transportation
problem. [6]

A company has factories at FI. F2 and F3 that supply products to
warehouses at W1. W2 and W3. The weekly production of factories is
200, 160 and 90 units respectively and the weekly demand of warehouses
is 180, 120 and 150 units respectively. The unit shipping costs in rupees
is below. [12]

1 W1 | W2 | W3

F1 | 16 20 12

F2 | 14 8 18

F3 | 26 24 16

Solve and optimize the solution by suitable method.

SECTION - 11
Discuss various costs involved in inventory control. [6]

A company plans to consume 700 pieces annually of a particular
component. Past record indicate that its purchasing department spent
Rs. 12,500 for placing 15000 purchase orders. The average inventory
was valued at Rs. 50000 and the total storage cost was Rs. 7500, which
included wages, rent, taxes, insurance, etc. related to storage department.
The company borrows capital at 10% a year. If the cost of the component
is Rs 12 and lot size is Rs 10, determine the [10]

i)  Purchase price/year
ii)  Purchase expenses/year
iii) Storage expenses/year
iv) Capital Cost/year
v) Total Cost/year
OR
Write a note on use of simulation techniques in queuing problems. [6]

A self service store employs one cashier at its counter. Nine customers
arrive on an average every 5 minutes while the cashier can serve 10
customers in 5 minutes. Assuming Poisson distribution for arrival rate
and exponential distribution for service time. find [10]

i)  Average number of customers in the system.
i)  Average number of customers in the queue or average queue length.
i) Average time a customer spends in the system.

iv) Average time a customer waits before being served.
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Q9) 2)
b)

010)a)
b)

Q11)a)
b)

012)a)
b)

Explain Average Accounting Rate of Return Method with its Merits and Demerits. [8]

A manufacturing company produces a single product whose selling price
is Rs. 16/unit and the variable cost is Rs. 12/unit. If annual fixed cost of
the firm are estimated as Rs. 1,20,000. Find the break even point in units,
in rupees and as a percentage of capacity if the firm has an estimated
capacity of 50,000 units of the product. What is margin of safety? [8]

OR
Discuss the replacement policy for the items that fail suddenly.

[6]
A machine costs Rs 500. Operation and maintenance costs are zero for
the first year and increases 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. What is the

weighted average costs of owning and operating the machine?

Discuss Floats.

[10]
[6]

Information on the activities required for a project is as follows. Find

critical path, TF, FF, IF. [12]
Activity | 1-2 [ 1-3] 1-4 |2-5| 3-5| 3-6| 3-7| 4-6| 5-7| 6-8| 7-8
NT 2 |7 [8 (3 16 |10 6 5 16

OR

Write difference between PERT and CPM.

[6]

A small project is composed of scrap activities whose time estimates are
listed below. [12]
Activities
To Tm Tp
I J
1 2 3 6 15
1 6 2 5 14
2 3 6 12 30
2 4 2 5 8
3 5 5 11 17
4 6 3 6 15
6 7 3 9 27
5 8 1 4 7
7 8 4 19 28
i)  Draw network diagram
i)  Calculate the length and variance of the critical path,

be completed in 41 days?
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[5254]-41
B.E. (Mechanical)
POWER PLANT ENGINEERING
(2008 Pattern)
Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:
1) Solve Q 1 or2, Q3 or4, Q5or 6 From Section - 1
Solve Q 7or 8, Q9 or 10, Q 11 or 12 From Section - II.
2)  Figures to the right indicate full marks.
3) Neat diagrams must be drawn wherever necessary.
4) Use of logarithmic tables, slide rule, Mollier charts, electronic pocket
calculator and steam table is allowed.
5) Assume suitable data, if necessary.
SECTION -1
UNIT -1
Q1) a) Write a short note on present status of power generation in India.  [8]
b) Discuss various tariff methods for electricity consumers in India.  [8]
OR
02) a) Discuss points to be considered in choosing the type of electricity
generation. [8]
b) A 30 MW plant has an overall efficiency of 25%. The calorific value of
fuel used is 25,000 KJ/kg. Estimate cost of coal per 24 hour if load
factor of the plant is 0.4. One ton of coal cost Rs 650. [8]
UNIT - 11
Q3) a) Explain a concept of fluidized bed combustion with neat sketch. Quote
merits of fluidized bed combustion over conventional methods of
combustion. [8]
b) Explain the complete coal preparation process for pulverized coal power

plant with a schematic sketch. [8]

PTO.



04) 2)

b)

05) 2)
b)

Q6) 2)

b)

Q7) a)
b)

08) a)
b)

OR
The following readings were taken during a test on condenser [8]
Vaccum in condenser = 700 mm of Hg
Barometric reading = 762mm of Hg
Temperature of steel entering into condenser = 35°C
Inlet and outlet temperature of water = 16.7°C and 31°C.
Determine condenser efficiency and Vacuum efficiency.

Explain reheat and regeneration cycle and represent it on P-V and T-S
diagram. [8]

UNIT - 111
Write the significance of hydro graph and flow duration curve. [6]
Write a detailed survey of site selection for hydro electric power plants.[6]

Explain methods to improve thermal efficiency of simple open cycle
constant pressure gas turbine power plant. [6]

OR
Explain different arrangements of power components in gas turbine plant. [6]

Derive the expression for intermediate pressure for minimum work

required in the compressor in gas turbine. [6]
Discuss the various parameters used for selection of turbine for hydro
electric power plant. [6]
SECTION - 11
UNIT -1V
Sketch and explain functional elements of nuclear power plant. [8]
Write a short not on : [8]

i)  logsheet

ii)  Selection of diesel engine size

OR
Explain diesel engine performance and operation curves. [8]
Explain PWR and SGR Nuclear reactors. [8]
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UNIT-V

09) a) Explain recent developments in methods of power generation. [8]
b) Explain construction and working of simple air circuit breakers and oil
circuit breakers. [8]
OR
Q10)a) Explainvarious functioning elements and instrumentations in power plants.
8]
b) Discuss solar power generation status in India. Sketch and explain solar
power plant. [8]
UNIT - V1
QI11)a) Write a short note on water pollution by thermal power plants and its
control. [6]
b) Write a short note on different pollutants and their effects on human
health. [6]
c) Explain pre and post treatment for harmful pollutants emitted from power
plant. [6]
OR
Q12)Write short note on any three of the following : [18]
a) Global warming and Green house effect
b) Acidrains
c) Thermal pollution by nuclear power plant
d) Carbon fixation method
e) Pollution sources in mega cities of India
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B.E. (Mechanical Engineering)
MECHANICAL SYSTEM DESIGN
(2008 Pattern)
Time : 4 Hours] [Max. Marks : 100
Instructions to the candidates:
1)  Answer three questions from section I and three questions from section II.
2)  Answers to the two sections should be written in separate books.
3) Neat diagrams must be drawn wherever necessary.
4) Figures to the right indicate full marks.
5) All questions carry equal marks.
6) Your answers will be valued as a whole.
7)  Use of logarithmic tables, slide rule, Mollier charts, electronic pocket
calculator and steam table is allowed.
8) Assume suitable data, if necessary.
SECTION -1
Q1) a) Explain the different types of end closures for the pressure vessels? [6]
b) A pressure vessel consist of a cylindrical shell with an inner diameter of
1500 mm, and thickness of 20 mm. It is provided with a nozzle with an
inner diameter of 250 mm and thickness of 15 mm. The yield strength of
the material for the shell and nozzle is 200 N/mm? and the design pressure
is 2.5 MPa. The extension of the nozzle inside the vessel is 15 mm. The
corrosion allowance is 2 mm, while the weld joint efficiency is 0.85.
Neglecting the area of welds, determine whether or not a reinforcing pad
is requied for the opening. If so, determine the dimensions of pad mode
from a plate of 15 mm thickness. [12]
OR
Q2) a) What are the methods of pre-stressing the cylinders. [6]
b) Ahydraulic cylinder, made of gray C.I. FG 300 is subjected to an internal

pressure of 15 MPa. If the inner & outer diameter of the cylinder are
200mm & 240mm respectively. Determine the factor of safety. If the
cylinder pressure is further increased by 30%, what will be the factor of
safety. [12]
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03) 2)
b)

What are the desirable properties of cylinder head material? [4]

The bore of a cylinder of the four - stroke diesel engine is 150 mm. The
maximum gas pressure inside the cylinder is limited to 3.5 MPa. The
cylinder head is made of grey cast iron FG 200 (Sut =200 N/mm?) and
the factor of safety is 5. Determine the thickness of the cylinder head.

Studs are used to fix the cylinder head to the cylinder and obtain a
leakproof joint. They are made of steel FeE 250 (Syt = 250 N/mm?) &
the factor of safety is 5. Determine : [12]

i)  Number of studs
i) Nominal diameter of studs
iii) Pitch of studs

OR

04) Design a connecting rod for a high speed I.C. engine using following data.[16]

Cylinder bore = 125 mm

Length of connecting rod = 300 mm

Maximum gas pressure = 3.5 MPa

Length of stroke = 125 mm

Mass of reciprocating parts = 1.6 kg

Engine speed = 2200 rpm

Assume suitable data & state the assumptions you make if any.

05) a)
b)

What are the types of optimum design? Differentiate between them. [4]

A thin spherical pressure vessel is subjected to an internal pressure of
4N/mm?. The mass of the empty vessel should not exceed 125 kg. If the
factor of safety is 3. Design the pressure vessel with objective of

maximizing the gas storage capacity out of following materials. [12]
Material Sut (N/mm?) p(kg/m?)

Low alloy steel 500 7800

Aluminium alloy 250 2800

Copper alloy 420 8400
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OR

06) A tensile bar of cross-sectional area atleast 85 mm? and length of 200 mm is
subjected to a constant load of 5000 N. Design a bar for minimum cost of

following materials. Assume factor of safety is 2. [16]
Material Mass density Material cost Yield strength
‘p’ kg/m’ ‘C’ (Rs/N) Syt (MPa)
Steel 7500 16 130
Alluminium alloy 3000 32 50
Magnesium alloy 2100 32 20
SECTION - 11

Q7) a) It is observed from a sample of 400 bearings bushes that the internal
diameters are normally distributed with mean of 30.015 mm and standard
deviation of 0.008mm. Dimension of this diameter specified on drawing
15 30.01+£0.01mm Calculate the approximate number of rejected bushes
from that sample. [12]

Refer Table No: 01 for the Areas under normal distribution curve from
7Z=0to Z.

b) Justify that the Display and Control elements of a bike are designed
based on the ergonomic considerations. [4]

OR

08) a) Transmission shafts are manufactured on a machining center. The designer
has specified the dimension of OD as 30+0.04mm. The natural tolerance
is normally distributed with mean of 30mm but only 34% out of the
manufactured shafts are found to be acceptable. So what is the standard

deviation of this manufacturing process? [10]
Refer Table No: 01 above for the Areas under normal distribution curve
from Z=0 to Z.

b) Explain the design considerations for Design of Castings. [6]

09) a) Justify the statement : ‘All the structure formulae of the form
N=P (S,).P,(S)).....P_(S,) can not be converted into structure
diagrams and hence are not feasible’. (4]
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b)

010)a)

b)

0l11)a)

b)

Decide the number of teeth of all gears from a 9 speed gearbox with
speeds starting from 100 rpm and based on RS, to transmit 10K'W power
from a motor running at 1440rpm. (Assume that the minimum number of
teeth in all stages is 20 and that the design is based on symmetric structure
diagram only). [10]

Draw the deviation diagram of designed gearbox. [4]
OR

With Figure, justify the statement : ‘The gap between two fixed gears
from a sliding mesh gear box must be greater that two times the
face width of those gears’. [6]

Draw Symmetric Structure Diagrams for following structure formulae
and find out optimum formula out of them along with the justification
3(1)2(3)2(6), 3(2)2(6)2(1), 3(2)2(1)2(6) [12]

Explain the following in connection with material handling systems : [6]
i)  UnitLoad

ii)  Containerization

iii) Objectives of material handling systems

What are the guidelines for the selection of material handling systems.[4]

A horizontal belt conveyor is to be used for transporting 400 tons of iron
ore with mass density 1800kg/m? surcharge factor is 0.062. Determine
belt width, if belt velocity is 1m/s. [6]

OR

Q12)Following data relate to a horizontal belt conveyor used for conveying coal in
a thermal power station : [16]

Capacity of conveyor: 1200 ton/hr

Density of coal: 700 Kg/ m?

Belt speed: 1.4 m/s

Surcharge factor: 0.1

Number of plies : 4
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Material Factor K 1: 2

Belt tension and contact factor K2: 100

Material conveying length: 355m

Center distance between snub pulleys: 350m

Ratio of tail pulley to drive pulley dia.: 1.0

Ratio of snub pulley to drive pulley dia. : 0.5

Mass of each carrying run idler: 25 kg

Mass of each return run idler: 20 kg

Pitch of carrying run idlers: 1m

Pitch of return run idlers: 2.5m

Friction factor for idlers: 0.02

Snub Factor for snub pulleys: 0.03

Snub factor for Drive and tail pulleys: 0.06
Material velocity component along belt drive: 1 m/s
Angle of lap on drive pulley: 200°

Coefficient of friction between belt and pulley: 0.4
Drive efficiency: 93 %

Mass of belt / mm width / mm length = .015kg/mm/m
Motor speed 1440 RPM

Determine following parameters of the conveyor:
Standard belt with rounded off to nearest hundred mm.
Reduction ratio of the gear reducer

Power required to drive the conveyor.
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0 ¥4
z 0.00 0.01 002 003 0.04 0.05 0.06 0.07 0.08 0.09
0.0 0.0000 0.0040 00080 00120 0.0160 0.0199 00239 0.0279 0.0319 0.03%59
0.1 0.0398 00438 00478 00517 0.0557 0.0596 00636 00675 0.0714 0.0753
0.2 0.0793 00832 00871 00910 00548 0.0987 0.1026 01064 0.1103 0.1141
03 011 0.1217 0.1255 0.1293 0.1331 0.1368 0.1406 0.1443 0.1480 0.1517
04 0.1554 0.1591 0.1628 0.1664 0.1700 0.1736 0.1772 0.1808 0.1844 0.1879
05 0.1915 0.1950 OC.1985 02019 0.2054 0,2088 0.2123 0.2157 0.2190 0.2224
06 02257 02291 02324 02357 0.2389 0.2422 02454 02486 0.2517 0.2549
0.7 0.2580 02611 02642 02673 02704 0.2734 02764 02794 0.2823 0.2852
0.8 0.2881 02910 02939 02967 0299 0.3023 03051 03078 03106 03133
09 03159 03186 03212 03238 0.3264 0.3289 03315 03340 0336S 0.3389
1.0 0.3413 0.3438 03461 03485 03508 0.3531 03554 03577 03599 0.3621
1.1 0.3643 0.3665 03686 03708 0.3729 0.3749 03770 03790 0.3810 0.3830
1.2 0.3849 0.3869 03888 03907 0.3925 0.3944 0.3962 0.3980 0.3997 0.4015
1.3 0.4032 04049 04066 04082 0.4099 04115 04131 04147 04162 04177
1.4 04192 0.4207 04222 04236 04251 04265 04279 04292 04306 04319
1.5 0.4332 04345 04357 04370 04382 0.4394 04406 04418 04429 04441
1.6 0.4452 04463 04474 04484 04495 0.4505 04515 04525 0.4538 0.4545
1.7 04554 04%4 04573 04582 0.4591 0.4599 04608 04616 04625 04633
LB 0.4641 0.4649 04656 04664 0.4671 0.4678 04686 04693 04699 0.4706
1.9 04713 04719 04726 04732 04738 04744 04750 04756 0.4761 0.4767
20 04772 04778 04783 04788 04793 0.4798 04803 04808 0.4812 04817
2.1 04821 04826 O0A4ARW 0483 04838 04842 O04R46 04850 04854 0.4RS7
22 04861 04864 04868 04871 04875 04878 04881 04884 04887 0.4890
23 04893 04896 04898 04901 0.4904 0.4906 04909 04911 04913 04916
24 04918 0.4920 04922 04925 0.4927 0.4929 04931 04932 0.4934 0.4936
25 04938 04940 04941 04943 0.4945 0.4946 04948 04949 0.4951 0.4952
206 04953 0.4955 0495 04957 0.4959 0.4960 0.4961 04962 0.4963 0.4964
2.7 04965 0.4966 0.4967 04968 0.4969 0.4970 0.4971 04972 04973 04974
28 04974 04975 04976 04977 04977 04978 04979 04979 0.4980 0.4981
29 0.4981 0.4982 04982 04983 0.4984 0.4984 04985 04985 0.4986 0.4986
30 0.4987 0.4987 04987 04988 04988 0.4989 0.4989 0.4989 0.4990 0.4990
Table 01
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[5254]-44
B.E. (Mechanical)
FINITE ELEMENT METHOD

(2008 Pattern)

Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:

1) Answer any three questions from each section.

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

3) Neat diagrams must be drawn wherever necessary.

4) Figures to the right indicate full marks.

5) Use of electronic pocket calculator is allowed.

6) Assume suitable data, if necessary.

SECTION -1
Q1) a) Explain the difference between the Ritz method and the Finite Element
Method. [8]
b) Describe the physical meaning of boundary conditions for a given DE.[8]
OR
02) a) Discuss the importance of idealization and mathematical modeling in
finite element analysis. [8]

b) Explain the terms ‘Plane stress’ and ‘Plane strain’ problems. Give
constitutive laws for these cases. [8]

03) a) Derive an expression for the element stiffness matrix of the two noded
truss element. Also show the element stress calculations. [8]

b) For the plane truss as shown in figure 1, P=1000kN, L=Im, E=210 GPa,
A= 6.0 x 10™* m? for element 1 and 2, A=62 x 10™* m? for element 3.
Determine displacement and reaction solutions. [10]

¥

» \/\
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1 45°
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Figure 1
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OR

04) a) Solve for the displacements and the reaction force at node 1 as shown in
figure 2, if k, = 4 N/mm, k, = 6 N/mm, k, = 3 N/mm, F, = -30 N,
F,=0, F, =50 N using minimum potential energy approach. [9]

Figure 2

b) Forthe three - bar truss shown in Fig. 3, determine the nodal displacements
and the stress in each member. Find the support reactions also. Take

modulus of elasticity as 200 GPa. [9]
i
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4 I
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j¢———— 4comm >4 400 mm >
Figure 3

05) a) Explain two advantages of triangular elements over other elements. [6]

b) A CST element is defined by nodes at I (30, 40), J (140, 70) and K (80,
140) and the displacements at these nodes are (0.1, 0.5), (0.6, 0.5) and
(0.4, 0.3) respectively. Determine the displacement the natural coordinates
and the shape function at point P (77, 96) within the element. [10]

OR
06) a) Whatis mesh refinement? Explain h-refinement and p-refinement.  [7]
b) Explainthe concept of isoparametric, sub parametric and super parametric

elements and their uses. [9]
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SECTION - 11

Q7) a) Explain plain stress and plain strain conditions in thermal analysis. [6]

b) For a one dimensional composite bar shown in Fig. 4, determine the
interface temperatures. For element 1, let K =200 W/m°C; for element 2,
let K = 100 W/m°C; and for element 3, let K = 50W/m°C; Let
A = 0.1m?. The left end has a constant temperature of 100°C and the
right end has a constant temperature of 300°C. [12]

O .
\00° C o, S0 C

i @ 2 @ 3 ¢® 4

A T e 77
2m im 0.5m

- it Pori

Fig. 4

OR

08) a) Explain the finite element modeling and shape functions for linear
interpolation of temperature field of one dimensional heat transfer element.

9]

b) In atriangular element with the nodes are having Cartesian coordinates
(50, 60), (150, 90), (100,140) respectively. At the point P (100, 90)
determine its natural coordinates, shape functions and temperature. [9]

09) a) Derive the lumped element mass matrix for 1-D bar element. [6]

b) Find the natural frequencies of longitudinal vibration of the unconstrained

steeped bar as shown in Figure 5. [10]
Element 1
4
ANz 24 Element 2
A®= A
- Q, —e Q) e Q,

o= X
—— () 2 4* 2= U2 ——4

Fig. 5
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Q10)2)
b)

Q11)a)

b)

012)a)

b)

OR
Derive the lumped element mass matrix for beam element. [6]

Explain the procedure involved in deriving the finite element equation of
a dynamic problem. [10]

Explain the terms aspect ratio, warp angle and skew used for quality

checks of element in FEM. [9]

Explain pre-processing in Finite element analysis. [7]
OR

Explain the terms distortion, stretch and taper used for quality checks of

element in FEM. [9]

Explain post-processing in Finite element analysis. [7]
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B.E. (Mechanical)
ROBOTICS
(2008 Pattern)
Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:
1) Answer any three questions from each section.
2)  Answers to the two sections should be written in separate books.
3) Neat diagrams must be drawn wherever necessary.
4) Figures to the right indicate full marks.
5) Use of electronic pocket calculator is allowed.
6) Assume suitable data, if necessary.
SECTION -1
Q1) a) Explainthe terms: [6]
i)  Repeatability
i) Compliance
iii) Spatial resolution
b) State three laws of Robotics & discuss the significance of any one of
them. [6]
c) Discuss various advantages of robotsation. [6]
02) a) Sketch & explain the working of Cartesian gantry type robot. State it’s
applications. [6]
b) Sketch and explain the motions a 3 DOF wrist can perform. [6]
c) Sketch and explain types of joints in robot. [6]
03) a) What are different factors to be considered in design of gripper?  [7]
b) Explain with neat sketch (any three) : [9]

i) A rotory position sensor
i) A microswitch

i) A force sensor

iv) A proximity sensor

PTO.



04) 2)

b)

05) 2)

b)

06) a)
b)

Q7) a)

b)

08) a)

b)

Q9) 2)

Explain with neat sketch the working of stepper motor. State it’s
advantages. [8]

Compare close loop control with open loop control system. [8]

Compare Pneumatic & Hydraulic actuators w.r.t. their merits & demerits.

8]
Explain briefly [8]
i)  Proportional Control

i)  Proportional + Integral Control

What are the different types of actuators? Explain any two briefly.  [6]

Explain the control law of partitioning. [6]
State the comparison of robot drive systems. [4]
SECTION - 11

A planar 3R manipulator has link lengths I = 100 mm, .= 80mm and
1,= 60 mm. Determine its reachable workspace and state whether point

(200, 100) is reached with 0, = 40°. If yes , what are the values of 0, and
0,? If no, what should be the minimum value of 6, so that the point will

be reached by the manipulator? [8]
Explain Newton’s - Eural’s dynamics formulation. [8]
Explain the following terms (Any 2) : [8]

i)  Fixed Angle Representation
i)  Euler Angle Representation
iii) Forward Kinematics

Derive the dynamic model of a 2 DOF Planer RR Manipulator. [8]

Explain the image processing techniques. [6]
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b)

010)a)
b)

Q11)a)

b)

012)a)
b)

Explain the following (Any 2) : [6]
i)  Image acquisition

ii)  Sampling

i) Edge detection

Explain basic modes of robot language operating system. [6]

Explain typical vision system for a robot. [6]

Explain the various methods to enter programming command into the
controller memory. [8]

Discuss various motion interpolation schemes. (4]

Describe various search techniques used with respect to Artificial

Intelligence in robots. [8]
Discuss tool and techniques of the simulation. [8]
Explain maintenance and safety aspects of robots. [6]
Explain the following : [10]

i)  Genetic algorithm

i)  Artificial neural network
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[5254]-46
B.E. (Mechanical)

ADVANCED AIR CONDITIONING & REFRIGERATION

(2008 Pattern) (Elective - I1I)

Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:

1)
2)
3)
4)
5)

6)

01) a)

b)

Answer any 3 questions from Section I and 3 questions from Section I1.
Answers to the two sections should be written in separate books.

Neat diagram must be drawn wherever necessary.

Figures to the right indicates full marks.

Use of logarithmic tables slide rule, Mollier charts, Electronic pocket
calculator, Steam tables and p - h chart is allowed.

Assume suitable data, if necessary.

SECTION -1
Explain the working of Ammonia - CO, cascade cycle with its presentation
on p-h & T-S diagram. [8]
Find mass flow of refrigerant overall power input & COP of the
refrigeration system as shown in Fig.1. [10]
AVC
Condensen |- <
BPV
£92, +\0C
20 TR,

O
81, —10C >
\OTR Figl

Refrigerant used - R134a

condenser subcooling - 10°C

Use R134 a chart.
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02) a)

b)

03) a)

b)

04) a)

b)

05) a)
b)

Q6) 2)

b)

OR
Explain the following defrosting methods : [8]
i)  Vapor defrosting
i) Reverse cycle defrosting

Draw the schematic of pumped circulation system. Explain the working
of same. Give its applications. [10]

Explain compressor characteristics curves. Discuss the various capacity
control method of compressors. [10]

What is the selection criteria for cooling tower? Explain with suitable

example. [6]
OR

With neat diagram, explain the working of low-side & high-side float

valve as an expansion device. [8]

Explain rating & selection of [8]

i)  Condenser &

i)  Evaporator

Compare variable frequency drive with constant speed drive. [6]

Write a short note on : IAQ controls. [10]
OR

Discuss various safety controls used in Refrigeration plant for cold

storage. [8]

With neat diagrams explain : [8]

i)  Solenoid valve

i) Regulating valve

SECTION - 11

Q7) With appropriate assumptions explain CLTD/CLF method of cooling load
calculation. [18]
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08) 2)
b)

Q9) 2)

b)

Q10)a)

b)

Q11)a)

b)

012)a)

b)

OR

Explain the star rating of split air conditioners in India. [8]

Explain ASHRAE comfort chart. List factors affecting human comfort.
[10]

Describe the design considerations for. Air conditioning plant for

Hospitals. [8]

Write down the steps for performance evaluation of heat pump. [8]
OR

Explain different types of heat pumps. Do thermodynamic analysis of

heat pump. [8]

Describe the design considerations of AC plant for IT centres. [8]

With neat schematic explain simple Linde - Hampson cycle. Show cycle

on T-S diagram. [8]

Explain the insulating materials for low temperature applications.  [8]
OR

Define figure of merit. Explain the production of low temperature using

Joule - Thomson effect. [8]

Explain properties of following cryogenics fluids. [8]

i)  Hydrogen

i)  Helium
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Total No. of Questions : 12] SEAT No. :
P1946

[Total No. of Pages : 3

[5254]-47
B.E. (Mechanical) (Semester - II)
INDUSTRIAL HEAT TRANSFER EQUIPMENTS

(2008 Pattern) (Elective - 1V)

Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:

1) Answer any three questions from each section.

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

3) Neat diagrams must be drawn wherever necessary.

4) Figures to the right indicate full marks.

5) Use of electronic pocket calculator is allowed.

6) Assume suitable data, if necessary.

SECTION -1
Q1) a) How heat exchanger classified according to construction features? [6]
b) State advantages and limitations of plate heat exchanger. [4]
c) Explain heat exchanger design methodology. [6]
OR
Q2) a) Explain fluidised bed heat exchanger? [5]
b) What are baffle plates how they classified? [5]
c) Explain methods to determine heat exchanger effectiveness. [6]
03) a) Explain Shell and tube heat exchanger basic design procedure. [5]
b) Printed-Circuit Heat Exchangers? [3]

c) Inshell and tube feed water heater, cold water at 15°C flowing at the rate
of 180kg/h is preheated to 90°C by flue gases from 150°C flowing at the
rate of 900 kg/h. The water flows inside the copper tubes (d= 25 mm,
d, = 32 mm) having thermal conductivity k = 381 W/m.K. The heat
transfer coefficients on gas and water sides are 120 and 1200 W/m?.K,
respectively. The fouling factor on gas and water sides is 0.002m?K/W.
Determine the flue gas outlet temperature, the overall heat transfer
coefficient based on the outside tube diameter, and the true mean

PTO.



04) 2)
b)

05) a)
b)

Q6) 2)
b)

Q7) a)
b)

08) 2)
b)

temperature difference for heat transfer. Consider specific heats C, for
flue gases and water as 1.05 and 4.19 J/g.K respectively, and the total
tube outside surface are as 5m? There are no fin inside or outside the

tubes, and there is no fouling on gas side. [8]
OR

What is TEMA standards? [5]

Explain Shell and tube heat exchanger in detail. [5]

Explain Kern Method. [6]

Explain plate fin heat exchanger. [9]

Air enters the core of finned-tube exchanger of the type shown in figure 1
at 1 atm and 30°C. The air flow at a rate of 1500kg/h perpendicular to
the tube and exit with a mean temperature of 100°C. The core is 0.5m
long with a 0.25 m? frontal area. Calculate the total pressure drop between
the air inlet and outlet and the average heat transfer coefficient on the air
side. [9]

OR
Explain tube fin heat exchanger. [9]

Air at 2 atm and 500K with a velocity of #_=20m/s flows across a

compact heat exchanger matrix having the configuration shown in figure
2 (surface 11.32- 0737-S-R). Calculate the heat transfer coefficient and

the frictional pressure drop. The length of the matrix is 0.8m. [9]
SECTION - 11
Explain horizontal shell type condensers with diagram. [8]
Which are the common heat exchanger types used in refrigeration and
air conditioning industry. [8]
OR

Explain vertical tube side condensers with diagram. [8]
Explain :

i)  Water cooling evaporator [4]
i)  Air cooling evaporator [4]
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Q9) 2)
b)

Q10)a)
b)

Q11)a)
b)

Q12)a)
b)

What is the principle of operation of cooling tower? [6]

State and explain different cooling tower material. [6]
What is hyperbolic cooling tower? [4]
OR

Explain Psychometric Analysis of Air Passing through cooling tower. [8]

Explain Combined Flow Coil Evaporative Cooling Tower. (4]
Factors to be considered for selecting cooling tower. [4]
What is liquid cooling? [6]
Why we need to cool electrical applications? [6]
Explain wick structure of heat pipe. [6]
OR
What is forced electronic cooling. [6]
Explain “cooling personal computers”. [6]

What is immersion cooling and explain in brief two closed loop System?

[6]
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Total No. of Questions : 12] SEAT No. :

P1949

[Total No. of Pages : 3

[5254]-48
B.E. (Mechanical)
MANAGEMENT INFORMATION SYSTEM

(2008 Pattern)

Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:

1) Answer any three questions from each section.

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

3) Neat diagram must be drawn whenever necessary.

4) Figures to the right indicate full marks.

5) Use of calculator is allowed.

6) Assume suitable data, if necessary.

SECTION -1

Q1) a) What are the types of information system? Explain in detail : [8]
i)  Operation Support System
i) Management Support System.

b) Explain the role of MIS in the management. administration and operation
ofthe organization. [8]

OR
02) a) Which are the Resources of an Information System? Explain in detail:[8]
i)  Hardware resources

ii)  Software resources

b) Define System. Describe Open and Closed System. [8]
03) a) Describe System Development Life Cycle (SDLC). [8]
b) Differentiate between MIS & DSS. [4]
c) Briefly Explain Phases of Decision Making. [4]

PTO.



04) a)
b)

05) a)

b)

06) a)
b)

Q7) a)
b)

08) 2)
b)

09) a)
b)

c)

OR

Explain in detail Behavioral Decision making. [8]
Which are the constraints on Decision Making? Explain. [4]
What are the steps in a Rational Decision Making Model? [4]
Draw the standard Data flow diagram symbols (Any Four) : [8]

i)  centre to centre
ii) start state

ii) stop state 1

iv) stop state 2

v)  Object call out
vi) Oval process

What is the Database management System? Support your answer by
giving suitable examples. [10]

OR
Explain briefly, System Requirements specification (SRS). [8]

One University designs various courses. Students register for these
courses. These courses are conducted at various centers. Students select
appropriate centre as per their choice, After register to the centre every

centre may forms batches of students. Draw the ER diagram. [10]
SECTION - 11
What do you understand by MIS software? Explain various types of it. [6]
Explain various software standards. [6]
Differentiate between system software and application software. [4]
OR

What are the different types of software models? Explain them in brief.[8]
What are the different levels of CMM? Explain any three of them. [8]

Explain necessity and role of software testing. [6]
Explain what you understand by software reliability. [6]

Write role of firewall and proxy servers in case of security measures.[4]
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010)a)

b)

Ql11)a)

b)

012)a)

b)

OR

Explain what measures can be taken to prevent loss of data and computer
fraud from security point of view. [8]

Describe in brief': [8]
i)  Software reliability

i)  Software testing approaches.

A Machine tool manufacturing company manufactures conventional
machines and CNC machines. Design a following report formats using
various information input. [10]

i)  Statement of orders received, order dispatched and orders in
process for last annual year

i)  Customer wise supply schedule for new orders in current Annual
year

Explain concept of supply chain management. [8]

OR

An Automobile service station wants to improve on service to customers
in following areas. [10]

i)  Waiting time in the morning before customer left vehicle for servicing.
i) Timely delivery at the end of the day with no waiting.
iii) Managing human recourse at service station.

Explain what information is needed to process and prepare format
schedule based on it.

Explain role of MIS in financial management. [8]
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[5254]-49
B.E. (Mechanical Engineering) (Semester - II)
RELIABILITY ENGINEERING

(2008 Pattern)
Time : 3 Hours] [Max. Marks : 100
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.70r Q.8 0.90r Q.10, Q.11 or Q.12.
2)  Figures to the right indicate full marks.
3) Assume suitable data, if necessary.
4) Use of electronic pocket calculator is allowed.
5) Neat diagrams must be drawn wherever necessary.
SECTION -1
Q1) a) Define and explain the following terms in brief: [8]
i)  Reliability.
i) Hazard rate.
i) Mean time to failure
iv) Probability density function of failure.
b) Following table shows the result of life tests carried out on 100

components simultaneously. [8]

Operating Time|0-10{10-20|20-30|30-40{40-50|50-60 | 60-70 | 70-80| 80-90 |90-100

interval (Hours)

Numbers of

failed 10| 9 8 7 6 5 5 5 4 -
Components
Evaluate hazard rate and failure density and represent it on graph against
time interval.
OR
02) a) State and explain quality and reliability assurance rules in detail. [8]

PT.O.



b)

03) a)

b)

04) a)

b)

05) a)

Why is the reliability important? Give any four reasons and also state the
areas of application of reliability. [8]

Find the reliability of a system shown in the figure 1 by using conditional
probability method. Assume that the components 1, 2, 3, 4 are identical
and independent with the reliability value of 0.89 and component 5 has
reliability of 0.8. [8]

1t ]

| 5|

3 | L4 ‘

Fig. 1

What is the concept of K out of n structure? Explain with the help of
example and derive equation for reliability and MTTF for this structure.[8]

OR

Find the reliability of the following structure shown in fig.2. [8]

0.85 0.96 '

0.98
(.94
0.99
0.78
fig.2

Explain in detail with the example and application : [8]

i)  Active redundancy

ii)  Standby redundancy

What is the importance of reliability allocation? Explain the dynamic
programming apportionment in detail for reliability allocation. [8]
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b)

06) a)

b)

Q7) a)

b)

A system consists of 6 sub-systems connected in series. The system
reliability goal is 0.998 for a period of 20 hours operation. The necessary

information for the sub-system is given below : [10]
Sub-system | Number of Importance Operating time
Modules (Ni) factor (Wi) ‘t” Hours

1 30 1.00 20

2 75 0.98 18

3 40 1.00 20

4 50 0.95 16

5 60 0.93 14

6 70 1.00 20

Find the values of allocated reliabilities of subassemblies and their
minimum acceptable failure rates using AGREE method. State any
assumptions made.

OR

Write assumptions made and explain the procedure in ARINC method of
reliability Allocation. [8]

A system having reliability goal of 0.645 consists of 4 subsystems having
reliabilities 0f 0.795, 0.895, 0.845,0.945. How should this be apportioned

in four units? Use minimum effort method. [10]
SECTION - 11

What are the objectives of maintenance process? Classify the maintenance

techniques and explain each type in detail. [8]

For the system from the following data collected at a plant : [8]

Mean time before failure : 65 hrs
Mean time to repair : 20 hrs
Administrative logistics time : 125% of MTTR

Calculate operational availability & inherent availability of the plant.
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08) 2)
b)

Q9) 2)
b)

010)a)
b)

Ql11)a)

b)

012)a)
b)

OR
Write a note on reliability centered maintenance. [8]
For a pharmaceutical lab a suitable HVAC system has to be designed. It
should have reliability value of 0.95 for an operation of 800 hrs. The
availability value over the same period of time is required to be 0.98.
Assume constant hazard rate for failure & repair. Estimate MTBF &

MTTR. [8]

Write a note on FMECA.
The failure probabilities of a, b, ¢, d and e are 0.01, 0.003, 0.005, 0.007
and 0.09 respectively. Find the reliability of the system.

Write a note on minimal tie set & cut set method.
Explain Ishikawa Diagram with an example.

8]
8]

8]
8]

Write a note on Markov model. Write assumptions and give its
applications. [8]
The following data refers to a short sample reliability test of engineering
instruments : [10]

Failure No. 1 21 3| 4 5 6| 7 8

MTTF (Hrs.) |12 |20 [ 18 | 10 [ 16 | 29 | 28 | 32

Calculate the reliability using mean and median ranking method. Also
plot Reliability vs. Time curve.

OR
What is HALT? Explain the procedure to conduct it. [8]
The mean strength and the standard deviation of a bolted joint are 300 N /mm?
and 30 N/mm? respectively. The joint is loaded such that stress induced
has a mean value 250 N/mm? with standard deviation 5 N/mm?. Assuming
that the strength & induced stresses are normally distributed, find out

the probability of survival of the bolted joint. [10]
V4 1.2 1.3 1.4 1.5 1.6 1.7 1.8
¢(Z2)[0.8849 | 0.9032 [ 0.9192 | 0.9331 | 0.9452 | 0.9550 | 0.9640
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Total No. of Questions : 12] SEAT No. :

P1948 [Total No. of Pages : 3
[5254]-50
B.E. (Mechanical)
CRYOGENIC ENGINEERING
(2008 Pattern) (Open Elective)
Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:
1)  Answer any three questions from each section.
2)  Answers to the two sections should be written in separate books.
3) Neat diagrams must be drawn wherever necessary.
4) Figures to the right indicate full marks.
5) Use of logarithmic tables, Mollier charts, electronic pocket calculator is
allowed.
6) Assume suitable data, if necessary.
SECTION -1
Q1) a) Explain the working and thermodynamic analysis of Linde-Hampson
system with the help of neat diagram and develop the expression for
liquid yield. [10]
b) Explain, briefly the variation of thermal properties of gases in cryogenic
range of temperature. [6]
OR
02) Write Short Notes on : [16]
a) Collins Heat Exchanger
b) Kapitza System
c) Meissner Effect
d) Vacuum shielded vessels
03) a) State the different landmarks in the history of Cryogenics since its
inception. [4]
b) Explain the concept of Superconductivity observed at Cryogenic
temperature. [6]
c) State with neat sketch Super-fluidity phenomena observed in case of

liquid Helium. [6]
PT.O.



04) a)

b)

05) a)

b)

Q6) 2)

b)

Q7) a)

b)

OR

What are the system performance parameters in liquefaction systems-

Explain. [8]
Explain effect of Cryogenic temperature on thermal properties of solids
in detail. [8]

Develop an expression for work requirement per unit mass for an ideal
liquefaction system. [8]

Determine the ideal work requirement for liquefaction of helium beginning
at 1 atm. and 300 K. Also determine the heat rejected in the ideal isothermal

compressor in KJ/kg. [10]
Properties if Helium

Pressure | Temperature Enthalpy Entropy
(atm) (K) (KJ/kg) (KJ/kg.K)
1.00 4.224 (Sat. Liq) 9.711 3.454

4.224 (Sat. Vap.) 30.13 8.287
1.00 300 1573.0 31.41

OR

Explain the working of Gifford McMahon Cryorefrigerator with neat
diagram. [8]

Represent Stirling Cycle on P-V and T-s diagram. Develop an expression
for C.O.P. of the Stirling Cycle. When used as a liquefier, what is its
efficiency? [10]

SECTION - 11

Name and explain the instruments used for measuring strain in cryogenic
temperature range. Also discuss the effect of low temperature on strain
measurements. [8]

Discuss : [8]
i)  Cryogenic fluid Storage vessel piping arrangements

i) Methods of draining the vessels
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OR

08) a) Give classification of heat exchangers used in cryogenic Air Separation
plants. Explain with the help of neat sketches the construction and working
of aluminum brazed multi-channel plate-fin heat exchangers. [10]
b) Explain in detail, what is meant by J-T effect and Inversion Curve. [6]
09) Write short note on : [16]
a) Applications of cryogens
b) Cryogenic insulations
c) Space Simulation chamber
d) Cryogenic Valves
OR
Q10)a) Explain, briefly the variation of thermal properties of solids in cryogenic
range of temperature. [8]
b) Explain in detail, what is meant by J-T effect and Inversion Curve. [8]
QI11)a) Name and explain the instruments used for measuring strain in cryogenic
temperature range. Also discuss the effect of low temperature on strain
measurements. [8]
b) Explain the different possible piping arrangements in Dewar vessel.
Recommend the most desirable piping arrangement with explanation.
Explain the method used for draining the Dewar Vessel. [10]
OR
Q12)a) Draw aschematic diagram of Heylandt cycle. Explain its operation using
T-s diagram. Develop expressions for yield, work and efficiency. [12]
b) Discuss the effect of compressor and expander efficiency on system

performance. [6]
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P1950

[Total No. of Pages : 3

[5254]-52
B.E. (Mechanical S/W)

INDUSTRIAL HYDRAULICS AND PNEUMATICS

(2008 Pattern)
Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:
1)  Answer any three questions from section - I and three questions from section - I11.
2)  Answers to the two sections should be written in separate answer books.
3) Draw neat diagrams wherever necessary.
4) Assume suitable data, wherever necesary.
5) Use of logorithemic tables slide rule, mollier charts, eletronic pocket
calculator and steam table is allowed.
6) Figures to the right indicate full marks.
SECTION -1
Q1) a) Differentiate between Hydraulic and Pneumatic Systems. [6]
b) Draw simple hydraulic system showing all essential components and
explain function of each. [6]
¢c) A500cm?®sample of oil is to be compressed in cylinder untill its pressure
is increased from 1 to 50 atm. If the black modulus of oil equals to 1750
MPa. Find Percentage change in its volume. [6]
OR
02) a) Explain different types of seals used in hydraulic system. [6]
b) Explain difference between flared fitting and compresion filting. [6]
c) State and explain Pascal’s law with its applications. [6]
Q3) a) Describe the construction and working of balanced vane pump. [6]
b) Explain pump performance ratings. [5]
c) Explain types of power units. [5]

PT.O.



04) a)

b)

05) a)

b)

06) a)
b)

Q7) a)
b)

08) 2)
b)

Q9) 2)

b)

OR

What is the selection criteria of hydraulic power unit, hydraulic pump,
filter motor, reservoir, necessary pipings, heat exchanges etc. [10]

A vane pump has a rotor diameter of 63.5 mm, a cam ring diameter of
88.9 mm and a vane width of 50.8 mm. What must be electricity for it to
have volumetric displacement of 115 cm’. [6]

What is the necessity of pressure control, directional control and flow

control valve in fluid power system. [6]

What is accumulator? How does it differ from a reservoir. [5]

Explain catridge valve with neat sketch. [5]
OR

Explain types and classification of fluid power control valves. [10]

Draw any three symbols : [6]

i)  Pressure intensifier
i)  Shuttle valve
iii) Pressure reliefvalve

iv) Fixed displacement bidirectional hydraulic motor

SECTION - 11
Explain with neat sketch working of “vane motor”. [8]
Write a short note on “Types of cylinder Mountings”. [8]
OR
Explain with neat sketch “Regnerative Circuit”. [8]
Explain with neat sketch “Synchronization Circuit”. [8]

Write a short note on “selection of compressors for pneumatic systems”.
[6]

Write a short note on “Filters & Lubricators for Pneumatics”. [10]
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010)a)
b)

0l11)a)
b)

Q12)a)
b)

OR
Explain with neat sketch “Pneumatic damping circuit”. [8]

Write a short note on “Applications of pneumatics for Low Cost
Automation”. [8]

Write a short note on “Design Parameters for Hydraulic Systems.” [9]

Draw a “sequencing circuit” for Hydraulic application & Explain in details.
9]
OR

Write a short note on “Design Parameters for Pneumatic System.” [9]

Write a short note “Trouble shooting & maintenance of pneumatic
systems.” 9]
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[Total No. of Pages : 5

[5254]-53
B.E. (Mechanical Sandwich) (Semester - 1)

REFRIGERATION AND AIR CONDITIONING

(2008 Pattern) (Elective - 1)

Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:

1)
2)
3)
4)
5)

6)

01) 2)

Q2) 2)

03) a)

Answer any 3 questions from Section I and 3 questions from Section I1.
Answers to the two sections should be written in separate books.

Neat diagram must be drawn wherever necessary.

Figures to the right indicate full marks.

Use of logarithmic tables slide rule, Mollier charts, Electronic pocket
calculator, Steam tables and p - h chart is allowed.

Assume suitable data, if necessary.

SECTION -1
UNIT -1
Compare Vapour Compression Refrigeration with Air Refrigeration
system. [5]
Write short note on Magnetic Refrigeration. [5]

Explain reverse Carnot cycle used for refrigeration with the help of p-V and
T-s diagram. Also derive as expression for coefficient of performance. [6]

OR
What are the advantages and limitations of Air refrigeration systems?[5]
Write a note on Thermoelectric Refrigeration. [5]

The capacity of refrigerator is 200 TR when working between — 6°C and
25°C. Determine the mass of ice produced per day from water at 25°C.
Also find the power required to drive the unit. Assume that the cycle
operates on reverse Carnot cycle and latent heat of ice is 335 kl/kg. [6]

UNIT - I

What are the essential properties of good refrigerants? How the
refrigerants are classified? [6]

PT.O.



b)

04) a)

b)

05) a)

b)

Explain the terms : [6]

i) ODP

i) GWP

i) TEWI

Write a note on alternative refrigerants. [6]
OR

What is the difference between Primary and Secondary refrigerants? Why
secondary refrigerants are used? List at least two secondary refrigerants.[6]

Provide the list of alternative refrigerants for CFC’s and HCFC’s with
proper justification. [6]

What is the concept of green buildings. [6]

UNIT - 111

What is the need of multi staging? Explain in detail about Cascade system
with the help of sketch and P - h diagram. [8]

A cascade system is designed to supply 10 tonnes of refrigeration at an
evaporator temperature of — 60°C and a condenser temperature of 25°C.
The load at — 60°C is absorbed by a unit using R22 as the refrigerant and
is rejected to a cascade condenser at — 20°C. The cascade condenser is
cooled by a unit R12 as the refrigerant and operating between — 30°C
evaporating temperature and 25°C condenser temperature. The refrigerant
leaving the R12 condenser is subcooled to 20°C, but there is no sub-
cooling of R22 refrigerant. The gas leaving both the evaporators is dry
and saturated and compressions are isentropic. Neglecting losses,
determine : [8]

i)  Compression ratio for each unit,

i)  Quantity of refrigerant circulated per minute for each unit,
i) COP of each unit,

iv) COP of the whole unit and

v) Theoretical power required to run the system.
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06) a)
b)

Properties for R12 and R22 are as follows :
Refrigerant R12

At evaporator temperature (— 30°C)

Pressure at compressor inlet p,=1.044 bar
Enthalpy at compressor inlet h, =174.2 kl/kg
Entropy at compressor inlet s,=0.7171 kl/kg K
At condenser temperature (25°C)
Pressure at compressor outlet p, = 6.518 bar
Enthalpy at compressor outlet h, =207 kl/kg
Enthalpy at condenser outlet h, =549 kJ/kg
Refrigerant R22

At evaporator temperature (— 60°C)

Pressure at compressor inlet p, = 0.3745 bar
Enthalpy at compressor inlet h, =223.7kl/kg
Entropy at compressor inlet s, = 1.054 kl/kg K

At condenser temperature (— 20°C)

Pressure at compressor outlet p, = 2.458 bar
Enthalpy at compressor outlet h, =275 kl/kg
Enthalpy at condenser outlet h, =22.2 kl/kg
OR
Explain Electrolux system with a neat sketch. [8]

Define the function of the following components of Vapour Absorption
Refrigeration System in detail : [8]

i)  Absorber
i)  Rectifier
ii) Analyzer

iv) Heat Exchangers
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Q7) a)

b)

08) a)
b)

09) a)
b)

SECTION - 11

UNIT - 1V
Explain the following with hand drawn psychrometric chart. [8]
i) ADP
i) RSHF
i) GSHF
iv) ERSHF
What is human comfort? Explain in brief the factors influencing the human
comfort. (4]
Difterentiate between ventilation and infiltration. [4]

OR

Write a short note on Automobile Air Conditioning System. [4]

Compare Unitary Air Conditioning and Central Air Conditioning.  [4]
The readings from a sling psychrometer are as follows : [8]
DBT = 30°C; WBT = 20°C; Barometer reading = 740 mm of Hg.
Using steam tables, determine :

i) DPT;

ii)  Relative humidity;

ii)  Specific humidity;

iv) Degree of saturation;

v)  Vapour density;

vi) Enthalpy of mixture per kg of dry air.

UNIT -V
Enumerate the basic elements of the control system. Explain. [8]

Derive equation for the equivalent circular diameter of a rectangular duct.
Take a and b are longer and shorter sides of a rectangular duct.  [10]
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010)a)

b)

0l11)a)
b)

Q12)a)

b)

OR
Write short notes on : [10]
i)  Bimetal type thermostat for room temperature.
ii)  Hair type humidistat for humidity control in air conditioning.

With neat sketch explain working of Thermostatic Expansion Valve. [8]

UNIT - V1
Describe the various methods of food preservation? [6]
Write short note on CA MA storages. [4]
Write in short about Transport and Marine refrigeration. [6]
OR

What is Cryogenics? What are the limitations of VCRS for production
of low temperature. [8]

Explain Claude system for liquefaction of air with the help of block
diagram and T- s diagram. [8]
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[5254]-55
B.E. (Mechanical Sandwich)
FINITE ELEMENT METHOD
(2008 Pattern)
Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:
1) Answer any three questions from each section.
2)  Answers to the two sections should be written in separate books.
3) Neat diagrams must be drawn wherever necessary.
4) Assume suitable data, if necessary.
5) Figures to the right indicate full marks.
6) Use of non-programmable electronic calculator is allowed.
SECTION -1
Q1) a) Discussthe advantages and disadvantages of finite element method over
conventional methods. [6]
b) Derive a system matrix equation for a Linear spring as a Finite element
by direct method. [6]
c) Differentiate between Finite Difference Method and Finite Element
Method. [6]
OR
Q2) a) Name and explain in brief two main errors that come along with the
Finite Element Method. [6]
b) For a stepped bar subjected to an axial compressive loads as shown in

Figure 1, find stresses in each bar. Assume young’s modulus of material
of bar as 200GPa. [12]

— ¢l mm — @10 mm

S KN st

4

l_,_mw .......... Bl T e L1 { B 1 1 1 T

Figure 1 Stepped bar.

PT.O.



03) 2)

b)

04) 2)

b)

05) a)

b)

Derive an expression for the element stiffness matrix of the two noded
truss element. Also show the element stress calculations. [8]

Given the truss structure shown in figure 2, calculate the stress and strain
in truss element 1 if : A1=0.0004 m?, E1 =200 x 10° Pa, L1 =2 m. [8]

u| [ 0O
v, 0

U, 0

D= =.
vy 0
Uy -1x10™
L0 B 3 02 I
Figure 2
OR
Derive the expression for shape function for a two noded bar element
taking natural coordinate ‘€’ as varying from -1 to 1. [6]
For the example as shown in figure 3 : [10]

i)  Compute the global applied force vector (R) considering only the
gravitational force acting on the rod elements.

ii)  Solve for the reaction force(s) at the restraint(s).
i) Solve for the element strains. =

iv) Solve for the element stresses.

Li=la=1m

A; =0.001 W’

A =0.004 m?

E| = E = 70x10" P

pi =pr = 2700 ky/m*
Figure 3

Explain the concept of Plane Stress and Plane Strain in Finite Element
Method. [8]

Discuss the problem Modeling and Boundary Conditions for the following
cases : [8]

i)  Acylinder of infinite length subjected to external pressure.

ii)  Belleville spring.
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06) a)
b)

Q7) a)
b)

08) 2)

b)

Q9) 2)
b)

OR
Explain the term Quadratic Strain Triangles (QST). [6]

A CST element is defined by nodes at I (30, 40), J (140, 70), and K (80,
140) and the displacements at these nodes are (0.1, 0.5), (0.6, 0.5) and
(0.4,0.3) respectively. Determine the displacement the natural coordinates

and the shape function at point P (77, 96) within the element. [10]
SECTION - 11
Derive stiffness matrix for beam element. [6]

A beam of length 10 m, fixed at one end and supported by a roller at the
other end carries a 20kN concentrated load at the centre of the span. By
taking the modulus of elasticity of material as 200 GPa and moment of
inertia as 24 x 107 m*, determine : [10]

i)  Deflection under load
i)  Shear force and bending moment at mid span
i) Reactions at supports
OR
Derive an equation of potential energy for individual beam element. [6]

The beam of 4.5 m length is fixed at each end. A downward force of
12kN and moment of 10 kN - m (ccw) act at the center of the beam. Let
E =200 GPa and I =4 x 10* m* throughout the beam. Determine the
displacement and rotation under applied loads. [10]

Write a short note on elements used for heat transfer problem. [6]

The circular rod depicted in Figure 4 has an outside diameter of 60 mm,
length of 1 m, and is perfectly insulated on its circumference. The left
half of the cylinder is aluminum, for which kx = 200 W/m-°C and the
right half is copper having kx = 389 W/m-°C. The extreme right end of
the cylinder is maintained at a temperature of 80°C, while the left end is
subjected to a heat input rate 4000 W/m?. Using four equal-length
elements, determine the steady-state temperature distribution in the
cylinder. [10]

— Al

in

't [0 2¢ [ 3¢ 049 [ 5

|+{"J.35 m+|4-f.'l_35 m+|+H.25 m*|ﬂi,2.“* m*‘

Figure 4
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010)a)
b)

Ql11)a)
b)

012)a)

b)

OR
Write short note on one dimensional heat conduction analysis. [6]

An insulated circular fin has cross sectional area A= 0.15 m? and length
L = 0.5 m. The left end has a constant temperature of 120°C. A positive
heat flux of g=4500 W/mm? acts on the right end. Let Kxx=7.5 W/(m°C).

Determine the temperature at /4, /2, 31./4 and L. [10]
Differentiate between static and dynamic analysis. [6]
Explain the necessity of crash analysis? what are its advantages and
disadvantages. [6]
Write short note on pre and post processors. [6]
OR
Explain the different types of non linearities encountered in structural
analysis. [6]
Explain the necessity of NVH analysis? what are its advantages and
disadvantages. [6]
Enlist the desirable features in FEA packages. [6]
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[5254]-56
B.E. (Mechanical Sandwich) (Semester - I)
AUTOMOBILE ENGINEERING
(2008 Pattern)
Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:
1)  Answers to the two sections should be written in separate answer books.
2)  Answer any three questions from each section.
3) Neat diagrams must be drawn wherever necessary.
4) Figures to the right indicate full marks.
5) Use of calculator is allowed.
6) Assume suitable data, if necessary.
SECTION -1
Q1) a) Explain the following terms : [9]
i)  Airresistance
ii)  Rolling resistance
i) Grade resistance
b) Explain various sections used for side members and cross members of
chassis frame. [7]
OR
02) a) Explain the characteristics of following layouts : [9]
i)  Frontengine front drive
i)  Front engine rear drive
iii) Rear engine rear drive
b) Compare the merits and demerits of the frameless construction with the
conventional frame construction. (7]
03) a) Explain with neat sketch the working of a constant mesh gear box. [8]
b) Explain with neat sketch the working of differential use in rear axle. [8]

PTO.



OR

04) a) Describe with neat sketch function and working of multi-plate clutch.[8]
b) Explain with neat sketch semi-floating rear axle. [8]
05) a) Explain with neat sketch : Castor, Camber and King pin inclination. [6]
b) Explain with neat sketch the working of shock absorber. [6]
c) Explain with neat sketch the working of power steering. [6]
OR
06) a) Sketch arecirculating ball type steering gear and explain its working. [6]
b) Explain with neat sketch the working of disc brake. [6]
c) What are the requirements of automobile air conditioning system and
how they are achieved? [6]
SECTION - 11
Q7) a) Prepare maintenance schedule plan for three cylinder petrol engine of an
automobile of your choice. [8]
b) Explain the maintenance practices for : [10]
i)  Braking system
i)  Steering system
OR
08) Write short notes on any three : [18]
a) Tyrereconditioning
b)  Wheel balancing
c) Antifreezing and Anticorrosive additives
d) Preventive maintenance of gear boxes and suspension system
09) a) Explain the term active and passive safety. List the instruments used in
passive safety. Explain any one in short. [8]
b) Describe with neat sketch construction and working of seat used in

automobile. Explain purpose of head restraint used in it. [8]

[5254]-56 2



010)a)

b)

Q11)a)

b)

Q12)a)

b)

OR

Describe with neat sketch construction of vehicle structure and explain
how it is made safety for crashworthiness. [8]

Explain in details the importance of ergonomics in automobile safety.[8]

List the various types of sensors used in electronic control system of
vehicle. Explain any two sensors used in induction system. [8]

Explain with the help of block diagram the electronic engine control
system used in automobiles. [8]

OR

Explain with neat sketch construction and working of Antilock braking
system used in automobile. [8]

List the various types of actuators used in electronic control system of
vehicle. Explain any two actuators. [8]
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[5254]-57
B.E. (Theory) (Mechanical Sandwich)
OPERATIONS RESEARCH

(2008 Pattern) (Elective - I1I)
Time : 3 Hours] [Max. Marks : 100

Instructions to the candidates:
1) Solve Q1 or Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8, Q9 or Q10, Q11 or Q12.
2) Answer any three questions from each section.
3) Answer to each section should be written in separate answer sheet.
4) Neat diagrams must be drawn whenever necessary.
5) Figures to right indicate full marks.
6) Use of non programmable calculator is allowed.

7)  Assume suitable data, if necessary.

SECTION -1
Q1) a) Write a note on Conversion of primal to dual. [6]
b) Maximize Z = 6X1 +4X2 [12]

Subjected to  2X1 +3X2 > 30
3X1+2X2<24
XI+X2>3
X1, X2>0
OR
Q2) a) Write a note on “Unbounded Solution”. [4]
b) Minimize Z =20X1 + 10X2 [14]
Subjected to X1 +2X2 <40
3X1+X22>30
4X1+3X2 > 60
X1, X2>0
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03) 2)
b)

04) 2)
b)

Q5) 2)

b)

Explain with suitable example “ Travelling Salesman Problem”. [8]

Solve following Assignment Problem to minimize cost. [8]

I 11 111 1\ \Y
1 11 17 8 16 20
2 9 7 12 6 15
3 13 16 15 12 16
-+ 21 24 17 28 26
5 14 10 12 11 13

OR

Write steps to overcome “Degeneracy in transportation problem”. [6]

Solve following Problem by VAM to minimize transportation cost. Cell

entries are transportation cost per unit. [10]
Demand
D1 | D2 | D3 | D4 |Available
S1 3 4 4 15 350
Source S2 3 5 4 | 2 450
S3 3 3 413 200
Required | 200 | 400 | 300|200

A company uses Rs 10,000 worth of an item during the year. The ordering
cost are Rs 25 per order and carrying cost are 12.5% of the average
inventory value. Find the economic order quantity in Rs., Number of
orders, time period per order, and the total cost. [8]

In a factory, there are six jobs to perform, each of which should go
through two machines A and B in order AB. The processing timings in
hours for the jobs are given here. You are required to determine the
sequence for performing the jobs that would minimize the total elapsed
time. Find value of minimum elapsed time and idle time for each.  [8]

Job 1123145 |6

MACHINEA | 7| 4] 2 | 5|9 |8

MACHINEB | 3| 8| 6 | 6] 4 |1
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06) a)

b)

Q7) a)

b)

08) a)

b)

OR

A particular item has a demand of 9000 units per year. The ordering cost
is Rs 100/order. holding cost is Rs 2.4 per unit per year and the cost of
shortage is Rs. 5 per unit per year. Determine economic lot size, the no.
of orders per year, the time period and total cost if unit cost is Rs. One

8]
Explain Any Two. [8]
i)  Assumptions of Sequencing Model
i)  Graphical Method for solving sequencing problems.

i) Characteristics of queuing system

SECTION - 11
Solve following Problem by Sub-Game or Graphical Method. [8]
B’s Strategies
B1 B2
Al 4
A’s Strategies A2 3 8
A3 2 12

The purchase price of a machine is Rs. 52,000. The installation charges
amount to Rs. 14,400 and its scrap value is Rs. 6,400. The maintainance
cost in various years is as below.

Year 1 2 3 4 5 6 7

Maintainance Cost|1000 | 3000 | 4000 [ 6000 | 8400 | 11600 | 16000

After how many years should the machine be replaced? Assume that the

machine replacement can be done only at the year ends. [8]
OR

The following failure rates have been observed for a certain type of

transistor in a digital computer. [12]

Week 1 2 3 - 5 6 7 8

Probability of failure [ 0.03 | 0.13| 0.25| 0.43 | 0.68| 0.88 | 0.96 | 1.00

The cost of replacing an individual failed transistor is Rs. 1.25. The
decision is made to replace all these transistors simultaneously at fixed
intervals and the individual transistors as they fail in service. If cost of
group replacement is Rs.0.3 per transistor what is the best interval between
group replacements. Assume Number of transistors 1000 at start.

Explain “ Two Person Zero Sum Game”. [4]
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Q9) 2)

b)

010)a)

b)

0l11)a)
b)

Assumes a single channel service system of a library in a school. On an
average 10 students visit per hour and book issue rate is 14 students/hour,
Determine [10]

i)  Probability of librarian being idle.

ii)  Probability that at least 4 students in the system.

iii) Expected time that student is in queue.

Explain briefly Integer and dynamic Programming. [6]
OR

A company manufactures around 200 mopeds. Depending upon the
availability of raw materials and other conditions, the daily production
has been varying from 196 mopeds to 204 mopeds, whose probability
distribution is as given below: [12]

Production/day | 196 | 197 | 198 | 199 | 200| 201 | 202 | 203 | 204

Probability 0.05(0.09{ 0.12] 0.14{ 0.2 | 0.15(0.11{ 0.08| 0.06

The finished mopeds are transported in a specially designed three
lorry that can accommodate 200 mopeds only. Using the following 15
random numbers

82, 89, 78, 24, 53,61, 18, 45, 04, 23, 50, 77, 27, 54 and 10 simulate the
process and find out

i)  What will be average number of mopeds waiting in the factory?
i)  What will be the number of empty spaces in the lorry?

Write a note on Goal Programming. [4]

Discuss Floats. (4]

Information on the activities required for a project is as follows. Find
critical path, TF, FF, IF. [12]

Activity | 1-2 [1-3 | 1-4 [2-5| 3-5| 3-6| 3-7| 4-6| 5-7| 6-8| 7-8

NT 2 |7 |8 (3 |6 (104 |6 |2 |5 |6
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OR

Q12)a) Write difference between PERT and CPM. [4]
b) A small project is composed of scrap activities whose time estimates are
listed below. [12]
Activities
To Tm Tp
I J
1 2 3 6 15
1 6 2 5 14
2 3 6 12 30
2 4 2 5 8
3 5 5 11 17
4 6 3 6 15
6 7 3 9 27
5 8 1 4 7
7 8 4 19 28

i)  Draw network diagram
i)  Calculate the length and variance of the critical path,

iii) What is the approximate probability that the job on critical path will
be completed in 41 days?
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[5254]-58
B.E. (Mechanical - Sandwich) (Semester - I)
ROBOTICS
(2008 Pattern) (Elective - I1I)
Time : 3 Hours] [Max. Marks : 100

Instructions to the candidates:
1) Answer any three questions from each section.
2)  Answer to the two sections should be written in separate books.
3) Neat diagram must be drawn wherever necessary.
4) Assume suitable data, if necessary.
5) Figures to the right indicates full marks.
6) Use of non-programmable electronic calculator is allowed.

SECTION -1
Q1) a) Classify Robots and explain any one Robot configuration in detail. [8]
b) Define Robot & Explain components of Robot. [8]
OR
02) a) Explain various generations of robots in brief. Also state the generation
to which todays industrial robot belong. [8]
b) Explain maintenance and safety aspects of robots. [8]

03) a) Classify gripper & describe with neat sketch hydraulic gripper. [8]

b) A 10 kgrectangular block is gripped in the middle and lifted vertically at
a velocity Im/s. If it accelerates at 27.5 m/s? and Coefficient of friction
between gripping pads and block is 0.48. Calculate the minimum force
that would prevent slippage. [8]

OR
04) a) Discuss broad classification of sensors based on working principle. [8]
b) Write anote on : [8]
i)  Criteria of gripper design
i)  Rules for gripper design
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05) a)
b)

06) a)

b)

Q7) a)

b)

08) 2)

b)

Q9) 2)
b)

Discuss advantages, disadvantages and characteristics of stepper motor. [8]

The parameters m, b and k of spring mass system with friction have
values as given m = 1, b= 7 and k = 10.Determine motion of the system
if block is initially at rest and is released from position x=1.5. [10]

OR

Define Trajectory of a Robot. State advantages and disadvantages of
defining trajectory using Cartesian co-ordinates and joint-space
coordinates. [10]

Explain control law partitioning for second order system. [8]

SECTION - 11
A moving frame is rotated about a fixed frame in the following manner[10]
i)  Rotation of 90° about U
i)  Rotation of 180° about Z
iii) Rotation of 90° about Y
iv) Rotation of — 90° about X
v)  Rotation of 90° about V
vi) Rotation of — 90° about U.

A point has co-ordinates (25, — 37, 48) with respect to the moving frame.
Map the point in the fixed frame.

Describe the four basic parameters used in DH notation algorithm and

Explain the steps involved in DH notation process. [8]
OR

Explain geometric approach and algebraic approach for inverse kinematic

solutions. [10]

Write a short note on : [8]

i)  Singularities

i)  Velocity transformation

What is a vision system? How can vision system be classified? [8]

Explain in brief image edge detection and segmentation. [8]
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010)a)
b)

0l11)a)

b)

Q12)a)

b)

OR

Explain in detail various image processing techniques.

8]

Explain different types of transmission systems for robotic system. [8]

Define Artificial intelligence. Explain the areas of particular importance

of Artificial intelligence.

State various robot languages and discuss them in brief.

OR

Write a short note on :

1) MEMS
i) SWARM
Explain :

i)  Manual mode of programming
i) Lead through mode of programming

i)  Offline programming
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[5254]-59
B.E. (Mechanical/Sandwich)
COSTING AND COST CONTROL

(2008 Pattern)

Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:

1) Answer any three questions from each section.

2) Answer 1 to 6 questions from section I and 7 to 12 questions from section II.
3) Neat diagrams must be drawn wherever necessary.

4) Assume suitable data, if necessary.

SECTION -1

Q1) a) Differentiate between Financial Accounting and Cost Accounting.  [8]

b) Explain in brief about Finance Accounting. [8]

OR
Q2) a) State and explain the limitation of Cost Accounting. [8]
b) Distinguish between Cost Allocation and Cost Absorption. [8]
03) a) Explain the types of various overheads (any 3 overheads) [10]
b) Explain the characteristic direct expenses. [6]

OR

04) a) Explain the detail various parameter used for classification of Costs.[8]

b) Explain the different methods of Costing in manufacturing Industries.[8]

05) a) Explain single and multiple overheads Rates. [10]

b) Distinguish between fixed overheads and variable overheads. [8]

P.T.O



OR

06) a) Explain the treetent of over and absorption of overheads in Cost

Accounting. [8]

b) Explain the Cost Accounting treatment of unsuccessful Research and

Development Cost. [8]
SECTION -11

Q7) A contractis estimated to be 80% complete first year construction as certified.
The contractee pays 75% of value of work certified as and when certified and
makes the final payment on the completion of contract. following information
is available for the first year: [16]

Rs.

Cost of work in progress 8,000/-
Profit transfered to profit &
loss A/C at end of the year 1 on
in complete contract 60,000/-
Cost of work to date 88,000/-
Calculate the value of work-in-progress certified and amount of contract price.
OR
08) a) Discuss the distinguish feature of process cost system. [8]

b) What are the methods of oppositioning joint cost? Explain any one in
brief. [8]

09) a) ProductZ has a profit volume ratio of 28%. Fixed operating costs directly
attributable to product Z during the quarter 11 of the financial year

2014-2015 will be Rs. 2,80,000.

Calculate the sales revenue required to acchieve a quarterly profit of
Rs.70,000. [8]
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b)

010)a)

b)

Ql11)a)
b)

Explain following terms related to marginal costing (any four) [8]
1)  Marginal contribution

1) Marginal cost

iii) Break even point

1v)  Profit volume ratio

v)  Margin of safety

OR
Explain the concept of contribution and contribution to sales ratio in
marginal costing. [8]
Differentiate between Adsorption costing and Marginal costing. [8]
State the basic of standard costing. [9]
State the need for the standard costing. [9]
OR

Q12)Write a short note on.

a)
b)

Types of standard costing [9]
Techniques of marginal costing [9]
A A A
3
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[5254]-60 -A
B.E. (Mechanical Sandwich)

ENERGY MANAGEMENT AND INDUSTRIAL POLLUTION

(2008 Pattern) (Elective -1V)

Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:

Q1) a)
b)

Q2) a)

b)

03) a)
b)

04) a)

1) Answer any 3 questions from each section.
2) Answers to the two sections should be written in separate books.

3) Assume suitable data, if necessary.

SECTION -1

Discuss Indian energy scenario in context of natural gas, oil and coal.[9]

Discuss importance of energy strategy for the future of the nation. [9]

OR
What are the different losses in electric motors? How these losses can
be minimized? [9]
Discuss different ways to improve power factor. [9]

Explain ten step methodology to carry out detailed energy audit. [8]

Write short note on "Bench marking". [8]

OR

Discuss the various financial analysis techniques for investments in energy
efficiency projects. [8]
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b)

05) a)

b)

06) a)
b)

Q7) a)
b)

08) a)

b)

A cogeneration system installation is expected to reduce an annual
company's bill by Rs.20 Lacks. If the capital cost of the new cogeneration
installation is Rs. 60 Lacks & Rs. 5 Lacks per year on an average required
maintaining & operating plant. Calculate simple payback period & %
return on Investment (%ROI). What is the future value of Rs.1000/-
after 3 years if the interest rate is 10%. [8]

Explain the opportunities for improving energy efficiency in the boilers.

[8]

Enlist energy conservation opportunities in steam distribution system.[8]

OR
Enlist the methods to improve the performance of Pumping system. [8]

Write the areas for improving the thermal efficiency of the HVAC systems.

[8]
SECTION - II
Discuss effects of Industrial Pollution on environment. [9]
Discuss the concept of Clean Development Mechanism. [9]
OR

Discuss environmental problem of global warming and efforts put at
international level to control it. [9]
Write short notes on [9]

1)  Acidrain

1) Loss of biodiversity

[5254] - 60-A



Q9) a)
b)

010)a)

b)

Ql11)a)

b)

Q12)a)
b)

What are the sources of water pollution and air pollution?

Explain in short about different air quality control techniques?

OR
Write short notes on
1)  Marine Pollution
i) E-Waste

Write a short note on waste water treatment.

What are the direct and indirect benefits of waste heat recovery?

Write a note on waste minimization techniques.

OR
What are the objectives of EIA.

Write short notes on
1)  Incineration

i) Cogeneration
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[5254]-61
B.E. (Automobile)

AUTOMOTIVE REFRIGERATION & AIR CONDITIONING

(2008 Pattern)
Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:
1) All questions are compulsory.
2) Figures to the right indicate full marks.
3) Use of logarithmic tables slide rule, mollier charts, electronic pocket
calculator and steam tables is allowed.

SECTION -1

QI) a) How does an actual vapour compression cycle differ from that of a
theorotical cycle? (4]

b) Describe the mechanism of a simple vapour compression refrigeration
system? [6]

¢) During the test of refrigerant plant using F , the following observations
were made. [8]

Pressure range of working =11.02 bar to 1.86 bar.

Temp. of refrigent at entry & exit of condenser = 65°C & 32°C
Rate of flow of cooling water = 13 kg/min

Rise in temp. of cooling water = 8°C

M.E.P. in compressor = 3.4 bar.

Ice produced in 8 Hours = 360kg

Water temperature supplied for ice making = 27°C

Latent heat of ice = 336 klJ/kg

Bore of compressor = 90 cm

Stroke of compressor = 70 cm

R.P.M. of the compressor = 500

compressor is double acting
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Find
i)
ii)

iii)

the following
Theoretical C.O.P. of the system
Actual C.O.P. of the system

Mass flow of F , per minute

The properties of F  are given below.

Pressure Saturation Enthalpy Entropy

(bar)

Temp °C liquid Vapour Vapour
(klkg)  (klkg)  (kl/kg-k)

11.02 45 465 593.5 4.75

1.86

-15 406 568.3 4.78

Assume average specific heat for liquid refrigerant is 0.97 kJ/kg °C & for
superheated vapour refrigerant is 0.65kJ/kg—°C.

02) a)

b)

OR

In an open cycle air refrigeration machine, air is drawn from a cold
chamber at —2°C & 1 bar & compressed to 11bar. It is then cooled at
this pressure to the cooler, temperature diagrams & cycle & for a
refrigeration of 15- Tonnes find [10]

1)  Theorotical COP

i)  Rate of circulation of the air in kg/min

i) Piston displacement per minute in the compressor & expander
1v) Theorotical power tonne of refrigeration

Explain cannot cycle with P-h & T-s diagram. Derive an expression for
its COP. [8]
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03) a)
b)

04) a)

b)

05) a)
b)

06) a)
b)

Q7) a)

Write down various components of Air conditioning system. [6]
Explain the properties of an ideal refrigerant? [4]
Classify the refrigerants. [6]
OR

Explain environmental concerns Legislation for automative A/C sysemes.

[6]
Give the classification of Evaporators. (4]
Explain Refrigeration charge capacity determination. [6]
Draw the neat sketch of comfort chart & explain it. (4]
Explain the different air distribution modes with sketch. [6]
Explain the manual temperature control system. [6]

OR
What are various ducts? Which is mostly used in A/C system? Why?[6]

Explain vehicle operation modes & cool-down performance. [4]
What are various components of air distribution system. [6]
SECTION -11

Discuss the any two psychrometric processes with the help of hand
drawn psychrometric chart. [8]

1)  Sensible cooling & sensible heating
1)  Evaporative cooling

i) Adiabatic chemical dehumidification

1v) Adiabatic mixing of two air stream for fog formation
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b)

08) a)

b)

Air at 10°C DBT & 90% RH is to be heated & humidified to 35°c DBT
& 22.5°C WBT. The air is preheated sensibly before passing to the air
washer in which water is recirculated. The RH of air coming out of the
air washer is 90% this air is again reheated sensibly to obtain the final
desired condition. [8]

Find:

1)  The temp. to which air should preheated

1)  The total heating required

i) The make-up water required in the air washer

iv) The humidifying efficiency of the air washer.

OR
Explain the following psychrometric relation [8]
1)  Humidity ratio
i)  Relative humidity
i) Degree of saturation
iv) Daltons law of partial pressure

For a sample of air having 28°C DBT and relative humidity 40% at
barometric pressure of 760 mm of Hg, Calculate: [8]

1)  Vapour pressure of air
1)  Humidity Ratio
iii)  Vapour density or absolute humidity

iv) Enthalpy

Verify your result by psychrometric chart.
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Q9) a)

b)

Define following with neat sketch: [9]

i) OASH

ii) ERSHF

iii) GSHF

The following data refer to summer air conditioning of building [9]

Outside design conditions = 43°C DBT, 27°C WBT

Inside design condition = 25°C DBT, 50% RH

Room sensible heat gain = 84000 kJ/h

Room Latent heat gain = 21000 kJ/h

By pass factor of the cooling used = 0.2

The return air form the room is mixed with outside air before entry to cooling
coil in the ratio of 4:1 by mass. Determine.

010)a)

b)

Ql1)a)

Apparatus Dew Point of cooling coil
Condition of the air entering & exit for cooling coil
Fresh air mass flow rate

Refrigerant load on cooling coil

OR

Explain the air conditioning electrical and electronic control with sketch.

[9]

Explain the effect of air conditioining load on engine performance. [9]

Explain any 2 from the following [8]
1)  Initial vehicle inspection

1) Temperature measurement

5
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i) Odour removal

1v) Retrofitting

b)  Write a short note on refrigerant recovery, recycle and charging. [8]
OR
Q12)a) Explain the system oil giving at least 2 examples of oil. [8]
b) Explain leak detection test. [8]
A A A
6
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P1959 [Total No. of Pages : 3
[5254]-62
B.E. (Automobile Engineering)
MACHINES & VEHICLE DYNAMICS
(2008 Pattern)
Time : 3 Hours] [Max. Marks : 100

Instruction: Every Section should be on seperate answer paper.

Q1) a)
b)

Q2) a)
b)

03) a)
b)

SECTION -1

What is partial Balancing? Explain in brief. [6]

Four cylinder engine, having piston mass of 2kg, crank radius is 200mm.
connecting rod length 400mm, rotating with 1000 rpm. Each cylinder
appear in order of 1-4-2-3 after 90° interval. if engine is complete primary
balanced by means of force. Find out primary couple & secondary
couple. [10]

OR
Explain Dynamic balancing machine in brief. [6]

Derive expression for balancing of V engine for forces & couples. [10]

Derive expression for generalize equation of SHM. [6]

Spring, mass, damper system have mass of 300kg, spring constant
15,000N/m, & damping coefficient 1500 N-s/m. If system is rotating
with 2000 rpm find out, [10]

1)  Critical Damping coefficient
i)  Damping factor

iii) Roots of generalize equation of damped free vibration.

P.T.O



OR

04) a) Find out Natural frequency of following system. [6]

b) Derive the equation for damped free vibration for under damped,
overdamped & critically damped system to find out root of governing
equation of vibration. [10]

05) Solve any two. [2 x9 =18]
a) Derive expression of force transmissibility & impact of resonance on it.

b) Find out generalize equation of motion & phase angle by graphical method
for single degree damped forced vibration having harmonic excitation
force on the system.

¢) A motor having weight of 50kg mounted on a spring of stiffness 10,000
N/m & Damper with constant of 1500 N-s/m. Motor carrying ecentric
mass at 10mm from the axis of rotation & having weight of 2kg. If motor
is rotating with 2500 rpm. find out

1)  Displacement due to unbalance force

1) Phase angle
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06) a)
b)

07) a)

b)

08) a)
b)

Q9) a)
b)

Q10)

SECTION - 11

Explain different co-ordinate systems for vehicle. [8]

Enlist forces acting on the vehicles & how to reduce them. [8]
OR

Define following terms in brief. [8]

1)  Gradiability

i)  Acceleration

i) Braking

iv) Comfort

What is the gyroscopic effect on vehicle at the time of turning? [8]

Derive generalize equation for fraction limited acceleration. [8]

Explain in brief about power source used in IC engine with its performance.

[8]

OR
Derive generalize equation for power limited acceleration. [8]
Explain pitch & bounce motion of vehicle. [8]
Explain any three. [3 x 6 =18]

a) Tyre Nomenclature

b) Steady-state cornering

c) Lateral Acceleration gain

d) Yaw velocity & critical speed

e) Effect of braking an vehicle handling

A A A

3
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SEAT No. :

[Total No. of Pages : 4

B.E. (Automobile Engineering) (Semester -I)
AUTOMOTIVE SYSTEM DESIGN

(2008 Pattern)

Time : 3 Hours]
Instructions to the candidates:

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

Answer any 3 questions from each section.

[Max. Marks : 100

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

Figures to the right indicate full marks.

Neat diagrams must be drawn wherever necessary.
Use of electronic pocket calculator is allowed.
Assume suitable data, if necessary.

SECTION -1

Q1) Explain the following.

a)
b)

c)

Adequate and optimum design
Ergonomic considerations in design

Statistical considerations in design

OR

Q2) Write short note on:

a)
b)

c)

03) a)

Johnson's method of optimization
Design for natural tolerances

Aesthetic considerations in design

[6]
[6]
[6]

[6]
[6]
[6]

Derive an expression for torque transmitting capacity of a single plate

clutch by assuming uniform pressure.

[8]
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b)

04) a)
b)

05) a)
b)

06) a)
b)

A friction clutch is required to transmit 33. 12 kW at 2000 rpm. It is to be
of single plate disc type with both sides effective, the pressure being
applied axially by means of springs and limited to 68700 Pa. If the outer
diameter of the plate is to be 0.305m, find the inner diameter of the
clutch ring and the total force exerted by the springs. Assume the uniform

wear and coefficient of friction 0.3. [8]
OR

State and explain friction materials used in clutches. (4]

What are the design requirements of a clutch? [4]

A single plate clutch consists of only one pair of contacting surfaces. It
is used for an engine, that develops a maximum torque of 120Nm.
Assuming a factor of safety of 1.5 to account for slippage at full engine
torque. The permissible intensity of pressure is 0.35 MPa and the
coefficient of friction is 0.35. Assuming uniform wear, calculate the inner
and outer diameters of the friction lining. [8]

Explain the gearboxes with different speed gears. [6]

A four speed gearbox is to have the following gear ratios 1, 1.5, 2.48 and
3.93. The centre distance between the lay shaft and the main shaft is
73.12 mm and the smallest pinion is to have atleast 12 teeth with a diametral
pitch of 3.25mm. Find the number of teeth of the various wheels. Find
the exact gear ratios. [10]

OR
Explain the parameters considered for selection of bearing. [6]

Design a 3 speed constant mesh gearbox having a gear ratio of 3.6 in
bottom and reverse gear. The main shaft and lay shaft are 120 mm apart
approximately. Take the module 3.25 mm. The top gear has got unity
gear ratio. Find the exact gear ratio. [10]
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07) a)
b)

08) a)

b)

Q9) a)

b)

010)a)

b)

SECTION - 11

State and explain the types of live axles. [8]

An Automobile engine develops 27.93 kW at 1500rpm and its bottom
gear ratio is 3.06. If a propeller shaft of 40 mm outside diameter is to be
used, determine the inside diameter of mild steel tube to be used, assuming
a safe shear stress of 56.25 MPa for the mild steel. [8]

OR

Explain the construction of any one type universal joint with neat sketch.

[8]

A car has one of its rear wheels jacked up of the ground. With top gear
engaged, the engine is turned by hand and it is found to make 11 turns
while the jacked up wheel turns 4 times with first gear engaged, 19 turns
of the engine correspond to 2 turns of the road wheel. Assuming direct
drive through the gearbox in top drive, calculate the rear axle ratio and

the first gear ratio of the gear box. [8]

Explain the theory of internal shoe brake with neat sketch. [8]

Explain the hydraulic braking system with neat sketch. [8]
OR

Calculate the mean living pressure and heat generated during braking
operation. [8]

The disc brake pads operate at a mean radius of 0.14m. The force applied
to each pad in 4450N and the coefficient of friction between each pad
and disc is 0.35. When the disc rotates at 500 rpm, calculate. [8]

1)  The frictional torque acting on the disc.
1)) The work done per minute by this torque.

i) The heat energy generated per second.
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Q11)a)
b)

Q12)a)
b)

Explain the heavy duty truck rear end suspension with neat sketch. [8]

A truck spring has 12 number of leaves two of which are full length
leaves. The spring supports are 1.05m. apart and the central band is
85 mm wide. The central load is to be 5.4 kN with a permissible
stress of 280 MPa. Determine the thickness and width of the steel
spring leaves. The ratio of the total depth to the width of the spring is

3. Also determine the deflection of the spring. [10]
OR
Explain the components of steering system. [12]
State and explain any one steering gear mechanism. [6]
A A A
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[5254]-64
B.E. (Automobile Engineering)
AUTOMOTIVE AERODYNAMICS & STYLING

(2008 Pattern)

Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:

1) Answer any 3 questions from each sections.

2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right indicates full marks.

4) Assume suitable data, if necessary.

SECTION -1

Q1I) a) Derive adiabatic steady state flow equation in brief. [8]
b) Explain any four type of flows in brief. [8]

OR
02) a) Whatis convective & local accelaration. [8]
b)  Write a short note on continuty equation. [8]
03) a) Explain the term 'shock induced seperation. [8]
b) How High speed flow get affected by wings? [8]

OR
04) a) Write a note on flow around circular cylinder. [8]
b) What is transonic area rule? Write tip effect in brief. [8]

P.T.O



05) a)

b)

Q6) a)

b)

Q7) a)
b)

08) a)

b)

Q9) a)

b)

010)a)
b)

Explain flow phenomenon around car, when it is treated as bluff body?

Enlist & explain resistive forces for any vehicle.

OR

[10]
[8]

How car profile affect drag force? Explain aerodynamic drag coefficient

for vehicles.

Explain any 4 asthetic features of car body.

SECTION - 11

Explain CFD methodology in brief.

Write a short note on dirt accumulation on vehicle.

OR
Explain Hatch back, square back, fast back dust flow pattern.

Write a short note on boat failing & side forces.

What is limitations of wind tunnel testing.

Write a short note on closed type wind tunnel.

OR

How road test is differ than the wind tunnel test?

Write a short note on measuring equipments used in wind tunnel.
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Q11)Explain any four in brief.

a)
b)
c)
d)

e)
f)

[5254]-64

Front grill shapes
Head light shapes
Brand image

Vehicle colour code
Rear side shapes

Vehicle body types

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

P1962 [Total No. of Pages : 4
[5254]-65
B.E. (Automobile Engg.) (Semester -I)
CAD-CAM & AUTOMATION (Elective -1 (C))
(2008 Pattern)
Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:
1) Answers to the two sections should be written in separate books.
2) Neat diagrams must be drawn wherever necessary.
3) Black figures to the right indicate full marks.
4) Use of electronic pocket calculator is allowed.
5) Assume suitable data, if necessary.
SECTION -1
QI) a) A triangle with vertices A(8,0) B(12,0) and C(12,3) has undergone
reflection about line y =x.Find the concatenated matrix and then find
new coordinates of A ABC using the transformation matrix. [10]
b) Explain the different types of coordinate system used in CAD system
and how the coordinates are mapped from one coordinate system to
another. [6]
OR
Q2) a) Write open GL syntax for the following commands [6]

1)  Rotation

1) Translation
i) Scaling

1v)  Vertex

v) Color

P.T.O



b)

03) a)

b)

04) a)

b)

05) a)

b)

A triangle has coordinates A(1,2,3) B(4,3,4) and C(5,8,4) write the
transformation matrix and determine the coordinates of orthographic view
(Front view and Top view only) [10]

The coordinates of four data points P, P, P, and P, are (2,2,0), (2,3,0),
(3,3,0) and (3,2,0) respectively. Find the equation of the Bezien curve and
determine the coordinates of points on curve for u=0.0, 0.25, 0.5, 0.75, 1.0.

[9]
Explain the different types of surface entities provided by the CAD/
CAM system. [9]

OR

Compare the Hermite Bi cubic surface, Bezier surface & B-spline surface.

[6]

Write a parametric equation of circle having centre at (3,3,0) and a radius
of 3 unit. calculate the coordinates of points on a circle if is divided in
eight parts. [12]

Explain the terms (any two)

1)  Constant Strain Triangle (CST) [8]
i)  Penalty Approach in FEA

i) Elimination Approach in FEA.

A two member truss is as shown in fig the cross sectional area of each
member is 150 mm? and modulus of elasticity is 210 GPa. Determine the

deflection, reactions in each of the member's. [8]
P
Batesey )
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06) a)
b)

07) a)
b)

08) a)
b)

[5254]-65

OR

What are the different steps involved in FEA? [6]
An axial load P = 500 x 10° N is applied at 25°C in the stepped bar as
shown in fig the temperature of bar is raised to 45°c. Find the Nodal
displacement and elements stresses. [10]
Ey =072 1“0"; MNnoma™ Ea =2 A15" Mmom
A =22 MY e mucenityn
: Ar =z ot‘urﬂML H“
Ak =2400 mm T
k__/ﬁwﬂ—%w_—"
SECTION - II
Explain tool length and cutter diameter compensation. [8]
What is adaptive control? Explain in detail Adaptive control systems and
its advantages. [10]
OR
Explain in detail motion control modes used in CNC machines. [6]

Write a CNC part program to turn a MS bar of size and shape as shown
in following fig. use canned cycles only for both rough turning and finish
cut. Assume feed rate (0.8mm/rev) and spindle speed 1000RPM. [12]

1;!1:1*3'“




Q9) a)

b)

010)a)

b)

Q11)a)
b)

Q12)a)
b)

Enlist part classification & coding system used in GT and explain any

one in detail. [10]

What are the limitations and advantages of flexible automation. [6]
OR

Explain the general configuration & functions of flexible manufacturing

system. [8]

Explain Automatic storage & retrival system with neat sketch. [8]

Explain different joints of robots with neat sketch. [8]

Name the different grippers used in material handling by robots with one
application of each. Explain the working of magnetic gripper with neat

sketch. [8]
OR
Explain application of robot in ARC Welding operation. [6]
Classify drives used for robot joint motions. (4]
Explain vacuum grippers. [6]
A A A
4
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[5254]-66
B.E. (Automobile) (Semester -I)
AUTOMOTIVE NVH
(2008 Pattern)
Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:
1) Q.No. 5 and Q .No. 10is compulsory.
2) Figures to the right side indicate full marks.
3) Assume suitable data, if necessary.
4) Write Section I and Section II on separate answer sheet.
SECTION -1
Q1) a) Whatis of noise, vibration and harshness and role in vehicle design?[8]
b) What are the causes of noise and vibration in vehicle? [8]
OR
02) a) What are the advantages and disadvantages of noise and vibration? [8]
b) What are the different Physiological effect of NVH? Explain remedies
for it. [8]
03) a) Explain damping treatment. [8]
b) What are the types of vibration? Explain any two in details. [8]
OR
Q04) a) Explain mathematical model. Draw the mathematical model for car. [8]
b) Derive the equation for two degree of freedom system to find out natural

frequency with energy method. [8]

P.T.O



05) Write a short note: [18]

a)
b)

)

06) a)

b)

07) a)
b)

08) a)
b)

Q9) a)
b)

Vibration Isolation
Vibration absorber

Coordinate Coupling

SECTION - 11
What are the types of sound propagation? Effects of reflecting surfaces
on sound propagation. [10]
Explain mechanism of hearing loudness in details. [8]
OR

Draw the Anatomy of Human Ear and explain Mechanism of hearing.[8]

Derive the equation that shows relation between sound power, sound

intensity and sound pressure level. [10]

Explain pass by noise test with the help of neat sketch. [8]

Explain Fast Fourier Transform with sketch. [8]
OR

Explain Drive by noise test with the help of neat sketch. [8]

What are the different techniques use for vibration measurement? Explain
any one. [8]
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Q10)Write a short note:(any four) [16]
a) Transmission noise
b) Aerodynamics noise
c) Tyre noise
d) Noise control methods
e)  Vibration control Techniques

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

P1964

Time : 3 Hours]

[Total No. of Pages : 3

[5254]-67
B.E. (Automobile Engg.)
AUTOMOTIVE MATERIALS
(2008 Pattern) (Elective -II A)

Instructions to the candidates:

1)
2)

Q1) a)

b)

Q2) a)

b)

03) a)

b)

04) a)

b)

Figures to the right indicate full marks.
Write both sections on different sheet.

SECTION -1

Explain Deformation Mechanism in brief.

Write a short note on failure modes of engineering materials.

OR
What is strain hardening? Explain.

Explain stress-strain variation in laminate.

Write a short note on flame hardening.

Explain in brief 'Phoshating'.

OR
Explain 'Annealing' in brief.

Write a short note on 'thermal spraying'.

[Max. Marks : 100

[8]
[8]

[8]
[8]

[8]
[8]

[8]
[8]
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05) Write material selection process & criteria for any three. [3x6=18]
a) Piston
b) Cam
c) Engine valve
d) Bearing
e) Clutch plate
SECTION - II
06) a) Write a short note on Lamina constitutive. [8]
b) Explain in brief 'Rule of mixtures'. [8]
OR
Q7) a)  Whatis 'Filament Winding'? [8]
b) Explain & derive generalized hooks law. [8]
08) a) Explain method of production of fibres. [8]
b)  Write a short note on ultrasonic NDT. [8]
OR
09) a) Explain fabrication process of thermosetting plastic or resin. [8]
b)  Write a short note on pultrusion. [8]
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Q10)Write a note on: (any three)

a)
b)
)
d)
S)
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Application of composite in Automobile
Application of composite in defence
Quasi-isotropic laminates

Cross ply & angle-ply laminates

Bucky papee

[3 x 6= 18]



Total No. of Questions : 11] SEAT No. :

P1965 [Total No. of Pages : 3
[5254]-68
B.E. (Automobile Engineering)
VEHICLE SAFETY (Elective -II)
(2008 Pattern)
Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:
1) Answer any three questions from each section. Q1 is Compulsory.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right indicate full marks.
4) Use of Logarithmic tables, slide rule, Electronic pocket calculator is
allowed.
5) Assume suitable data if necessary.
SECTION - 1
Q1) a) List down the different safety systems used in an vehicle. Explain any
two systems in detail with neat sketch with their advantages. [12]
b) Explain in brief ideal characteristics of vehicle structure. (4]
Q2) a) Discuss the optimization of vehicle structure in detail with an example.[9]
b) Enlist the different types of vehicle impacts. Explain impact with Rebound
in brief. [9]
OR
03) a) Write down the requirements of Crash Testing Also give the general
requirements of vehicle body structure. [10]
b) Explain in detail Movable Barrier Test. [8]
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04) a)
b)

05) a)

b)

Q6) a)

b)

Q7) a)

b)

08) a)

Discuss the necessity of ergonomics in Automotive Safety. [8]

Enlist the different types of dummies used for vehicle testing. Explain
any one of them in detail. [8]

OR

Explain in detail Anthropometry to measure Human Impact Tolerances.

[8]

Write a note on Location of controls with respect to vehicle safety. [8]

SECTION - 11

List down the different passive safety systems used in an Vehicle. Explain
any one in detail. [9]

Write a note on Road Safety. How you can improve the road safety.[9]

OR
Write a note on [10]
1) AirBag
i) Types of Seats
Explain in detail different types of mirrors and their location. [8]

Explain in detail High Intensity Discharge Lamp used in modern vehicles.

[8]
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b)

Q9) a)

b)

010)a)

b)

Ql1)a)

b)

Enlist the different types of warning lights. Explain any one of them in
detail. [8]

OR
Discuss the following with respect to Vehicle Safety.
1)  Direction Indicator [9]
i) Reverse Lamp
i) Stop Lamp

What is the use of reflex indicator position lamp. Explain it in detail. [7]

What are the new important amendments made in new CMVR Bill for

increasing the road safety. [8]
What are the general requirements for emergency exit from the bus as
per AIS-052. [8]
OR
Discuss the AIS-050 with regards to tyres general requirement for Two
and Three Wheeler. [8]
What are the performance requirements for front fog lamp by Adhesive
Tape Adherence Test. [8]
A A A
3
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[5254]-69
B.E. (Automobile)
OFF ROAD VEHICLE
(2008 Pattern)
Time : 3 Hours] [Max. Marks : 100

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 indicate full marks.

SECTION -1

Q1) a) Which type of chassis used for off road vehicle and which section is
selected normally to manufacture chassis? Justify. [8]

b)  Which type of Transmission system used in off road vehicle? Justify.

[8]

02) a) Whatis off Road vehicle give classification and introduction. [6]

b) Explain any one application of off road machine with construction layout
and capacity of that. [10]

03) a) Explain different types of earth moving equipment with these application.
[9]

b)  Explain with neat sketch hydraulic dozer. [9]

04) a) Give selection criteria of tractor and function of tractor with it's
specification. [9]

b) Whatis dozer and detailed out with neat sketch and attachment of dozer.

[9]

P.T.O



05) a)

b)

06) a)

b)

07) a)

b)

08) a)
b)

Q9) a)
b)

010)a)

b)

Explain the construction and working of scrapper also write down the
specification of any one scrapper. [8]

Where is the application of elevation grader write down the function and
specification of it. [8]

Give detail information about grader and various type of grader and

working. [8]
What are the shovels and various shovels use in recent trends? [8]
SECTION - 11
Explain the special features of tanker and gun carrier. [8]
Explain with neat sketch construction detail of tanker. [8]
Explain any one military vehicle with construction layout. [8]
What is combat vehicles explain it in brief. [8]
Explain with sketch system and actuation of OCDB. [8]

What is body hoist and bucket operational hydraulic. Explain in detail.[8]

Explain the factor affecting power steering system in detail working of
it? [8]

Recent to end in dumper with safety features. [8]
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Ql11)a) Explainindetail term the Mobility Index. [8]

b) Define traction performance and factor affecting traction performance.

[8]

Q12)Write short note (any three) [18]
a) Normal ground pressure and maximum pressure
b) Dynamic behaviour and traction on wet soil
¢) Vehicle cone index and rated core index

d) Earth moving machine

[5254]-69



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

P1967 [Total No. of Pages : 3
[5254]-71
B.E. Automobile

ALTERNATIVE FUELS & EMISSION CONTROL

(2008 Pattern) (Semester -1I)

Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:

1) Answers to the two sections should be written in separate answer books.
2) Answer any three questions from each section.

3) Neat diagrams must be drawn wherever necessary.

4) Figures to the right side indicate full marks.

5) Use of Logarithmic tables, slide rule, electronic pocket calculator is
allowed.
SECTION -1

QI) a) What is enthalpy of formation and enthalpy of combustion? [10]
b) What are the fuel additives used for SI & CI engines. [8]

OR
Q2) a) How are SI and CI engine fuels rated? [8]
b) What do you mean by alternative fuels? Explain its need, advantages and
application in an automobile. [10]
03) a) Explain storage, handling and dispensing of Hydrogen fuel? [8]
b) Explain engine modifications required while using bio-diesel as fuel for
IC engine? [8]

OR
04) a) Compare LPG and CNG fuels for IC engines. [8]
b) Explain Vegetable Oils as alternative fuel. [8]

P.T.O



05) a)
b)

06) a)

b)

Compare GTL and BTL. [8]

Explain Syngas in detail. [8]

OR

What are the different synthetic fuels used in vehicle? Explain its effect
on engine performance. [8]

Explain any two synthetic fuels with its properties, advantages,
disadvantages & handling. [8]

SECTION - II

Q7) Explain effect of design and operating parameters on SI engine emission.[16]

OR
08) a) Explain Charcoal Canister Control for Evaporative Emission Control.[8]
b) Whatis positive crankcase ventilation? Explain. [8]
09) Write short note (any 3) [18]
a) Chemical delay
b) Intermediate compound formation
c) Pollutant formation on incomplete combustion
d) Exhaust gas recirculation
OR
Q10)a) Explain Turbocharger in detail. [9]
b) Describe the sources and causes of soot and particulate formation? [9]
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Ql1)a)
b)

012)a)

b)

Explain Indian emission norms. [8]
Explain Ambient air quality monitoring. [8]
OR
List the negative effects of CO emission on human health, what is
treatment to CO intoxication person? [8]
Effect of NOx emission on human as well as on environment. [8]
A A A
3

[5254]-71



Total No. of Questions : 10] SEAT No. :
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[5254]-72
B.E. (Automobile Engineering)
VEHICLE PERFORMANCE & TESTING
(2008 Pattern)

Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:

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

2) Answer any three questions from each section.

3) Neat diagrams must be drawn wherever necessary.

4) Figures to the right indicate full marks.

5) Use of Logarithmic tables, slide rule, electronic pocket calculator is

allowed.
SECTION -1
Q1) a) Write a short note on EGR. [8]
b) Explain following performance parameters [8]
1)  Grad ability
1) Top speed
OR
02) a) Write a short note on steering system. [8]
b) Explain following performance parameters. [8]

03) a)
b)

1)  Acceleration

1) Comfort

What will happen if truck clutch is replaced by multiplate clutch?  [8]

Write a short note on gear box test procedure. [8]
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04) a)
b)

OR

Write a note on differential.

[8]

What is inhancement in Epicyclic gear box with compair to sliding mesh?

05) Write a short note on following (any 3):

06) a)
b)

07) a)

b)

08) a)
b)

High speed track & pavement track
Virtual testing

Accelerated testing

Coast down test

Steering pad, mud track

Chassis dynamometer

SECTION - 11

Write a note on seat belt.

Explain particulate traps function and construction of it.

OR
What is active and passive safety?

Write a note on airbag.

Write a note on human testing.

[8]

[18]

[8]
[8]

[8]
[8]

[8]

What is enhancement in hybrid III family with compaire to hybrid I1.[8]
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Q9) a)
b)

OR

Explain in brief about data acquisition system.

Explain side impact test in brief.

Q10)Write note on following. (any 3)

a)
b)
c)
d)

e)

[5254]-72

Selection & mounting of sensors.
Engine noise

Wind noise

Road shocks

Battery testing

[8]
[8]

[18]
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SEAT No. :
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[5254]-75
B.E. (Automobile) (Semester -II)
HYDRAULICS & PNEUMATICS (Elective -11I)
(2008 Pattern)

Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:

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

2) Answer any three questions from each section.

3) Neat diagrams must be drawn wherever necessary.

4) Figures to the right side indicate full marks.

5) Use of calculator is allowed.

6) Assume suitable data, if necessary.

SECTION -1
Q1) a) Compare various methods of power transmission. [8]
b) Discuss the service related fluid properties. [8]
OR
Q2) a) Describe any four types of hydraulic fluids. [8]
b) Describe different types of sealing materials. [8]

03) a) Explain the construction and working of internal gear pump with neat

b)

sketch. [8]

A gas charged accumulator supplies a hydraulic system with 20 litres of
oil within the pressure range 150-200 bar gauge, if the accumulator has a
pre-charge pressure of 100 bars guage. Size the accumulator for  [8]

1)  Isothermal expansion

i)  Adiabatic expansion of gas

P.T.O



04) a)
b)

05) a)

b)

06) a)

b)

Q7) a)
b)

08) a)
b)

OR
Describe with neat sketch weight loaded accumulator. [8]

A gear pump has 75 mm outside diameter, 50mm inside diameter, and a
25mm width. Calculate the volumetric efficiency, if the pump has an
actual flow of 100 Ipm at 1800 rpm and rated pressures. [8]

Describe the three position valve (4/3 DCV) with open centre position
State and closed centre position State. [10]

Describe with neat sketch meter-out circuit for speed control of cylinder.

[8]

OR
Describe with neat sketch direct operating sequence valve and pilot
operated sequence valve. [10]
Explain direct operating pressure reducing valve. [8]
SECTION - II
Classify hydraulic cylinders. Describe double acting cylinders. [8]
Describe with neat sketch working of vane motors. [8]
OR
Explain Regenerative circuit with neat sketch. [8]

Draw a circuit for application of hydraulics for milling machine application.

[8]
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Q9) a) Compare hydraulic and pneumatic systems. [8]
b) Write a short note on [8]
1)  Refrigerated dryers
i)  Absorption dryers

OR
Q10)a) Draw aneat sketch and explain working of a typical 5 way 2 position DC
valve used in pneumatic circuit. [8]
b)  Write a short note on [8]

1)  Mechanical separators

1)  Filter separators

QI11)A 25 KN hydraulic press is used to keep a mould pressed for the specified
time. The stroke of the press is 100mm. The speed during the approach is
about 1m/min. The cylinder of the press exerts the force required for the
operation. The return stroke is against a load of 15KN. Provision is required
for the cylinder to be held at the top most position. Draw a simple hydraulic
circuit which will fulfill these requirements. Select different components from
the data given. Specify ratings of the components in case it is not available in
the given data. [18]

OR

Q12)A machine is operated by a hydraulic system. The motion of the hydraulic
cyliner is used to operate the machine. Total stroke of the cylinder is 600mm.
First 500mm of the stroke is to be completed in about six seconds against a
load of 20 KN. The load during remaining 100mm of the stroke is 40 KN. The
speed during this part of the stroke is to be adjustable between 0.1 to 2.5 m/min.
After the stroke is complete, the cylinder is to be returned against a load of
20KN within 6 seconds. A meter in circuit is used. Propose a hydraulic circuit
which will fulfill these requirements. Select different components used in the
circuit from the data given. Mention ratings of components, in case it iS not
available in the given data. [18]
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[Total No. of Pages : 3
[5254]-76
B.E. (Automobile) (Semester -II)

PRODUCT DEVELOPMENT AND COSTING (Elective -111 D)

(2008 Pattern)
Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:
1) Answers to the two sections should be written in separate answer books.
2) Answer any three questions from each section.
3) Neat diagrams must be drawn wherever necessary.
4) Figures to the right side indicate full marks.
SECTION -1
Q1) a) Explain with neat sketch the front end process. [8]
b) Explain AFM Development Process. [8]
OR
02) a) Whatis the aim of product development organization? Explain in brief.
[8]
b) What do you mean by product planning? Explain the process in detail.
[8]
03) a) How to identify the customer needs? Explain in detail. [8]
b) Write a short note on documentation process of interaction with
customers. [8]
OR
Q04) a) Explain the importance of wants in the organization. [6]
b) How to establish the product specification and set the final specifications?

[10]
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05) a)

b)

06) a)

b)

07) a)

b)

08) a)

b)

Q9) a)

b)

Explain the five step method to clarify the problem. [10]
Explain the following.
1)  Concept classification tree (4]
ii) Concept combination table (4]
OR
What are the benefits of structured method? [6]
Explain the activity generation concept. [6]
Explain the benchmarking process of related products. [6]
SECTION - 11

How to manage the trade-off between differentiation and commonality?

[8]

Write a short note on product development & costing. [8]

OR
Describe the procedure of establishing the Architecture of the Chunk.[8]

Explain the different types of modularity. [8]

How to assess the need & expenditure of industrial design? [10]

Explain Ergonomic Needs and Aesthetic Needs in industrial design. [6]
2-
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010)a)
b)

Ql1)a)
b)

OR
Write a short note on Design for Manufacturing (DFM). [8]

Explain the procedure of assessing the quality of industrial design. [8]

Explain the impact of DFM on development time & cost. [10]
How to estimate the manufacturing costs? Explain in brief. [8]
OR

Q12)Write short note on the following.

a)
b)

)

Economic Analysis Process [6]
Quantitative Analysis [6]
Qualitative Analysis [6]
A A A
3.
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[5254]-77
B.E. (Automobile)

TRANSPORT MANAGEMENT AND MOTOR INDUSTRIES

(2008 Pattern)
Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:

1) Answers to the two sections should be written in separate books.
2) Answer any three questions from each section.

3) Neat diagrams must be drawn wherever necessary.

4) Figures to the right indicate full marks.

SECTION -1

Q1I) a) List out the document detail procedure for the licensing of Driver and
Conductor. [9]

b) State particular that have to be collected for the purpose of preparing a
accident report. [9]

OR

02) a) Detail out the responsibility of driver in case of accident. [9]
b) Define the terms. [9]

1)  Good vehicle
i)  Public place

iii) Transport place

03) a) What are various taxes on motor vehicles. (4]

b) Describe the taxation and objective of taxation. [6]

P.T.O



Short note- [6]
1)  One time tax on transport vehicle.

i)  One time tax on Non-transport vehicle.

OR
04) a) Explain the taxation structure for passenger and goods transport vehicles.
[4]
b) Under what circumstances the motor vehicle tax is refundable How do
you get the refund. [6]
c) Why road tax is laid on vehicle? [6]
05) a) Explain in detail accident claim procedure. [6]
b) What are the duties of surveyor and loss assessor. [6]
c)  Whatis third party insurance? What are the advantages and disadvantages.
[4]
OR
06) a) Give detail about Insurance and type of insurance. [6]
b) Give detail difference between Insurance and assurance. (4]
c) Detailed description about motor vehicle Insurance. [6]
SECTION - 11
Q7) Attempt any three. [18]
a) Passenger transport operation
b) Classification of transport operation
c¢) Scheduling of transport operation
d) Modes of road transport
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OR
08) a) What is the use of Computer in passenger transport operation? [6]
b) How do you select a vehicle for a particular operation. [6]

c) Give detail about theory of fares in passenger transport operation. [6]

09) a) Explain in brief good transport operation. [6]
b) Give function of good transport organisation and also explain the
structure. [6]
c) Describe the schedule structure of Good transport organization. (4]

OR
Q10)Describe the following. [16]

a) Storage of transportation of petroleum product.

b) Management Information System.

Q11)Describe in brief. [16]
a) Global position system.

b) Traffic control in Towns.

OR
Q12)Write short note on (any two) [16]
a) Control of traffic
b) Advance techniques in traffic management

c) Alternative fuel for vehicle

A A A
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[5254]-81
B.E. (Electronics)
ELECTRONICS SYSTEM DESIGN
(2008 Pattern)
Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:
1) Answer three questions from section I and three question from section II.
2) Answers to the two sections should be written in separate books.
3) Figures to the right indicate full marks.
4) Neat diagrams must be drawn wherever necessary.
5) Use of pocket calculator is allowed.
6) Assume suitable data, if necessary.
SECTION -1
Q1) a) Explain Industrial product design with the help of case study in detail.[8]
b) State the criteria for selection of frequency bands requirements of Voice
and multimedia application. [6]
c) Explain the bath tube curve indicating all its regions. (4]
OR
02) a) Explain the Pilot Production. Why it is necessary in Electronics Product
design. [8]
b) Define and explain the following terms in mathematical way. [6]
1) MTBF
i) MTTF
i) Failure Rate
c) Explain different reliable soldering practices. (4]
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03) a)

b)

04) a)

b)

05) a)

b)

Q6) a)

b)

Explain error budget analysis with one example of an electronic product.

[8]

Explain different performance factor of DAC. [8]

OR
Explain Instrumentation amplifier with proper circuit diagram. Explain its
need in analog signal conditioning. [8]
Explain following ADC characteristic: [8]

1) Full-scale-input-range
i)  Number of bits
i) Analog and /or digital gain capability

iv) Power consumption

Determine the hardware design considerations for a load based weighing
machine to display weight, rate and price information on digital display.

[8]

What are the factors affecting on selection of buses and protocols in

high speed electronic product. [8]
OR

Explain working principle of analog resistive touch screen. Interface 4
wire touch screen with any one microcontroller. [8]

Explain the selection of microcontroller for particular DAS Application.
Justify selection based on number of 1Os. [8]
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Q7) a)

b)

08) a)

b)

Q9) a)

b)

010)a)

b)

SECTION - II

Write note on- [10]
1)  Compiler

i)  Emulator

i)  Simulator

1v) Assembler

With the help of suitable example explain in detail how waterfall model is

used for software development. [8]
OR

What are the different factors affecting on the choice between Assembly

& High Level Language? [10]

Write short notes on- [8]

1)  Structured Programming

1) Real time software

What are the different PCB Design issues of analog and mixed signal
Circuits. Explain in details. [8]

Define crosstalk? What should be the remedy to minimize crosstalk ?[8]

OR

Explain the difference between PCB design practices of low speed and
high speed digital circuits. [8]

Explain various mechanisms which affect on signal integrity in high speed
digital circuits. [8]
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Q11)a)

b)

012)a)

b)

What are the features & limitations of analog CRO, DSO, Logic Analyzer
& Mixed signal Oscilloscopes in finding hardware /software faults?[10]

Why environmental testing is necessary? How it is carried out? [6]
OR
Explain following equipment for circuit testing: [10]

1)  Digital storage Oscilloscope
i)  Mixed signal Oscilloscope

What is need of DC analysis? Comment on the stability. [6]
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[5254]-82
B.E. (Electronics Engineering) (Semester -I)
VLSI DESIGN
(2008 Pattern)
Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:
1) Answer QI or Q2, Q3 or Q4 Q5 or Q6 from Section-1 and Q7 or Q8, Q9 or
010, Q11 or Q12 from Section-11.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right side indicate full marks.
4) Assume Suitable data, if necessary.
SECTION -1
QI) a) Explain Body effect and Channel length modulation in detail. [8]
b) What are advantages of CMOS and explain CMOS inverter circuit with
Voltage transfer curve. [8]
OR
02) a) Explain Technology scaling with recent developments VLSI. [8]
b) Explain Power consumption in CMOS? Derive the expression. [8]
03) a) Write a short note on 6T cell. [8]
b) Whatis the role of memories in PLDs? Explain in detail. [8]
OR
04) a) Which are different refresh circuits are available for memories? Explain
in detail. [8]
b) Compare SRAM and DRAM. [8]
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05) a)
b)

06) a)
b)

Q7) a)

b)

08) a)

b)

Q9) a)
b)

Differentiate between synchronous and asynchronous machines?  [9]

What are function? Explain where it is needed and with how it is

implemented in VHDL code with one example. [9]
OR
What are the data objects in VHDL programs. [9]

Write VHDL code for following circuit with structural modeling.  [9]

e

SECTION - 11

How logic is getting implemented in FPGA? Explain with half adder
circuit. [9]
What is the role of Configurable Logic Block in FPGA? Explain in detail.

[9]

OR

Draw and explain internal structure of CPLD and enlist important features.

[9]
Compare CPLD with FPGA? [9]
Explain different types of faults? [8]
Explain controllability, predictability, testability in detail. [8]

[5254]-82 2



010)a)
b)

Ql11)a)

b)

Q12)a)

b)

OR

What is partial scan and full scan checks? [8]
Write short note on Built in self test (BIST) [8]
Give different power distribution techniques in detail. [8]
Explain I/O architecture in brief. [8]
OR

What is clock skew? Clock jitter? Explain its importance in chip design.

[8]
Write short note on Power optimization. [8]

[5254]-82 3



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

P1974 [Total No. of Pages : 3
[5254]-83
B.E. (Electronics)
EMBEDDED SYSTEM
(2008 Pattern)
Time : 3 Hours] [Max. Marks : 100

Instructions to the candidates:
1) Answer 3 questions from section I and 3 questions from Section I1.
2) Answers to the two sections should be written in separate books.
3) Neat diagrams must be drawn wherever necessary.

SECTION -1

QI) a) Whatis design metric? Explain the following design metrics. [8]
1) Power
1) Time to market
) Safety
iv) NRE cost
v) Size
vi) Performance

b) Explain Blue tooth protocol. State it's features. Compare it with zig. bee.
[10]

OR

02) a) What is IDE? Explain role & importance of tool chain in embedded
system software development. [10]

b) Define embedded system. Explain characteristics of embedded system.[8]
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03) a)

b)

04) a)

b)

05) a)
b)

06) a)

b)

Q7) a)

b)

Explain memory organization in embedded interfacing techniques for

embedded processor. [8]

What are various types of processor? Explain internal architecture of a

typical processor. [8]
OR

What is role of interrupt in embedded system? Explain how timings are

controlled using interrupts. [8]

Why RISC is preferred choice in embedded system? [8]

With the help of block diagram explain architecture of LPC 2148. [8]

Compare and contrast ARM and THUMB mode of operation. How

processor switches between these modes? [8]
OR
List different registers used in ARM7 processor with their function. What
is register banking. [8]
Write short note on ISP and IAP. [8]
SECTION - II

Write embedded C code for interfacing of LPC 2148 with LCD. Display
"SPPU University" message on LCD. [10]

List different scheduling algorithms and explain any one in detail.  [8]

OR
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08) a)

b)

Q9) a)

b)

010)a)

b)

Ql1)a)

b)

012)a)

b)

How on chip multichannel ADC and DAC are configured? Explain with
help of register. [10]

Explain any one on chip communication protocol on LPC 2148 in detail.

[8]

What are features of pcos-II? List any four services offered by ucos-1II.

[8]

Draw and explain state diagram. [8]

OR
Explain management function calls for following kernel object of ucos -I1.
[8]
1)  Mailbox
i) Message queue
Compare General Purpose OS and RTOS. [8]

With the help of block diagram, processor, memory, inter-task
communication, & software architecture, explain digital camera.  [10]

Explain priority Inversion problem with proper timing diagram in RTOS
with suitable example. [8]

OR

Explain with neat block diagram adaptive cruise control system in
automotive. [10]

Explain memory management and expansion techniques in embedded
system. [8]
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[5254]-84
B.E. (Electronics) (Semester -I)

ADVANCED MEASUREMENT SYSTEMS (Elective -I)

(2008 Pattern)
Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:
1) Answers to the two sections should be written in separate answer-books.
2) Solve Q1 or Q2, Q3 or Q4, Q5 or Q6, from Section-1 and Q7 or Q8 or Q9
or Q10, Q11 or Q12 from Section-11.
3) Neat diagrams must be drawn wherever necessary.
4) Figures to the right indicate full marks.
5) Assume suitable data if necessary.
SECTION -1
Q1) a) State and explain Electrical Validation and debug with MSO series
Oscilloscopes. [8]
b) Explainin detail signal integrity design issues. [8]
OR
02) a) Explain Arbitrary Waveform generator and its typical applications. [8]
b) Explain testing challenges and solutions for signal integrity issues. [8]
03) a) Describe working of Logic Analyzer with basic block diagram. [8]
b) What is meant by spectrum analysis? List types of spectrum analyzer.

What are the applications of spectrum analyzer? What are its limitations?

[8]

OR

P.T.O



04) a) Draw and explain block diagram of network analyzer and state its
applications. [8]

b) Explain with necessary diagram different DSO trigger methods. [8]

05) a) Explain the interfacing techniques for touch screen and thermal printer.

[8]
b)  Write a short note on: (any two) [10]
1)  USB standard
i) I2C standard
iii) PCI Express
OR
0Q6) Write short notes on [18]

1)  Role of CAN bus in embedded system
1) GSM modem and AT command

i) Role of RF modules in embedded system.

SECTION - II
Q7) a)  What are microwave enclosures and electromagnetics compatibility?
Explain EMI and EMC measurements. [8]
b)  Write short notes on [8]

1)  Operation of barraters

1))  Transmission cavity wave meter
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08) a)

b)

Q9) a)

b)

010)a)

b)

Q11)a)

b)

OR

Explain different attenuation measurement techniques in microwave
network. [8]

Explain single line cavity coupling system for wavelength measurement.

[8]

Discuss in details of Virtual instruments and its components. [8]

Explain Lab view based data acquisition system design. [8]
OR

List and explain the features of LABVIEW. [8]

Explain modulation techniques FDM and ASK with their application in
instrumentation. [8]

Explain the concept of ADC. List various types and explain any two
types of ADC in detail. [10]

Explain the following terms: [8]
1)  Measurement errors in counter

i) Datalogger

OR
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Q12)Write short note on any three.

a)

b)

c)
d)

[5254]-84

Automation in digital instruments
V to F converter

Sample and hold

Analog Multiplexer

[18]
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B.E. (Electronics)
ADVANCED POWER ELECTRONICS (Elective -I)

(2008 Pattern)
Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:
1) Answer 3 questions from section I and 3 questions from section I1.
2) Answer to the two sections should be written in separate books.
3) Neat diagrams must be drawn wherever necessary.
4) Figures to the right indicate full marks.
5) All questions carry equal marks.
6) Assume suitable data if necessary.
SECTION -1
Q1) a) Define power quality. State various power line disturbances and their
sources. [10]
b) Explain the need of 12 pulse converter in industrial application. [8]
OR
Q2) a) State and explain various preventive and nullifying techniques for power
line disturbances. [10]
b) Explain double sided PWM converter system with its circuit diagram,
simplified block diagram. [8]
03) a) Explain with block diagram any one method of vector control of induction
motor. [8]
b) Explain with a block diagram, the speed control of DC motor using

microcontroller. [8]

P.T.O



OR

04) a) Explain with block diagram adaptive control of induction motor. [6]
b) Whatare DC drives? Explain with circuit diagram, working of DC motor
speed control technique by using microcontroller. Comment on P.F,,
Torque-Speed characteristics. [10]
05) a)  What are multilevel inverters? Explain the circuit diagram, switching of
multilevel inverter. State its advantages & disadvantages. [10]
b) Explain the need of selective harmonic elimination technique in multilevel
inverters. [6]
OR
(Q6) Write a short note on any two: [16]
a) Space vector modulation
b) Bidirectional converters
c) Adaptive control technique
d) Z-source inverter
SECTION - II
Q7) a) Whatis resonant converter? Explain with circuit diagram and waveform
working of ZVS. Comment on P.F. State its advantages & disadvantages.
[10]
b) Explain bi-Directional power supplies. [4]
c) Explain with diagram synchronous rectifier. (4]
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OR

08) a)  Explain with diagram SLR resonant converter. [10]
b) Explain low dropout regulator. [4]
c) Compare linear, switched mode and resonant converter. (4]
09) a) Explain in brief grid connected photovoltaic energy conversion system.
[8]
b) Explain control of wind turbine generator. [8]
OR
Q10)a) Explain in detail about different configurations of grid connected PV
systems. [8]
b) Whatis HVDC? Explain in detail. [8]
QlI1)a) Explain the need of battery for photovoltaic systems. [8]
b) Explain FACTS in detail. [8]
OR
Q12)Write short note on: [16]
a) Energy Audit
b) Power quality problems
c¢) Traction Drives

[5254]-85 3



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

P1977 [Total No. of Pages : 3
[5254]-86
B.E. (Electronics)
BIOMEDICAL INSTRUMENTATION
(2008 Pattern)
Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:
1) Answer any three questions from section I and section I1.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right side indicate full marks.
4) Use of Calculator is allowed.
5) Assume suitable data if necessary.
SECTION -1
Q1) a) Discuss ten most important factors to be considered in the design of
medical instruments. [10]
b)  With the help of two electrode equivalent circuit explain measurement of
bio potential & half potential. [8]
OR
02) a) Discuss chemical sensor for measurement of PH, PO,, Glucose & O,.
[10]
b) Describe temperature sensor used in medical application. [8]
Q3) a) Draw and explain10-20 electrode system for EEG recording. [8]
b) What are the different components of central nervous system? Explain
in detail. [8]
OR
Q4) a) Name the different type of EMG. Explain the procedure to perform EMG
with the help of neat block diagram. [8]
b) Explain various types of EEG electrodes. [8]
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05) a)

b)

06) a)

b)

07) a)

b)

08) a)

b)

09) a)

b)

Amplitude of R wave in lead I = 12mm, Lead III = 6mm, Sensitivity =

10mm/mV. What is value of Lead II, a VR, a VL & a VE. [8]
Explain the Cardio Vascular system with neat sketch. [8]
OR

Draw ECG amplifier to measure output at Lead II configuration & noise

effect by using right leg drive. [8]

Write short note on electro conduction system of heart. [8]
SECTION - 11

Write short note on power sources for implantable pacemakers. [8]

Explain techniques used in sphygmometric blood pressure measurement.
Distinguish between direct & indirect B.P. measurement. [8]

OR

What are the objectives of patient monitoring system? With block diagram
explain bed side monitoring system. [8]

What is systolic & diastolic pressure? Explain non invasive blood
pressure measurement system. [8]

Explain the automatic optical method for measurement of RBC & WBC.
[8]

Describe the working of Flame photometer. [8]
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010)a)
b)

Q11)a)

b)

012)a)

b)

OR
Explain the Doppler shift blood flow velocity meter. [8]

Explain Electronic stethoscope with advantages & disadvantages. [8]

Explain the working principle of MRI. Draw the block diagram of MRI

machine & explain it in detail. [10]
Write short note on Amalgamator. [8]
OR
Name the detector used in CT scanner. Explain each of them with their
feature. [10]
Explain how LASER are used in vision correction. [8]
A A A
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B.E. (Electronics) (Semester -I)
MECHATRONICS
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Instructions to the candidates:
1) Answer questions 1 or2,3 or4,50r6,7or8,9or 10, 11 or 12.
2) Answers to the two sections should be written in separate answer books.
3) Neat diagrams must be drawn wherever necessary.
4) Figures to the right side indicate full marks.
5) Assume suitable data, if necessary.
SECTION -1
Q1) a) Explain the division of functions between mechanics and electronics.[10]
b) Explain coupling and joints of mechanical components and systems.[8]
OR
02) a) State and explain modelling procedure of Mechatronics. [10]
b) What are the different Mechatronics Design approach. [8]
03) a) Explain the modelling of Electromechanical system. [8]
b) Draw and explain the structures of Beams and Springs in mechatronics.
[8]
OR
04) a) Explain simple dynamic models in Mechatronics. [8]
b) Explain in detail proximity sensor. [8]
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05) a)
b)

06) a)
b)

07) a)
b)

08) a)

b)

Q9) a)
b)

010)a)
b)

Discuss the selection criteria for force, pressure sensor in details.  [8]

Explain different types of Electrical actuators with suitable example.[8]

OR
Explain in detail 4-quadrant servo drives. [8]
Draw and explain in detail flow and level sensor. [8]
SECTION - 11
Discuss the role of controls in mechatronics. [8]

State and explain key element of controlled mechatronics systems. [10]

OR
Explain VART in detail. [8]
State and explain space analysis in mechatronics system. [10]
Draw and explain Block diagram of CNC machine. [8]
State the terminology and definitions of Serial Vs Parallel Transmission.
[8]

OR
Explain in detail general purpose by standard. [8]
Explain architecture of PLC in detail. [8]
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Ql1I)a) Draw and explain multichannel data logger.

b)  Write short note on signal conditioning & signal conversion.

OR
Q12)a) Explain the logging & storage for data logging.
b)  Write a short note on Data sharing and publishing.

A A A
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B.E. (Electronics Engineering) (Semester -I)

ADVANCED COMPUTER ARCHITECTURE (Elective -II)

(2008 Pattern)
Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:
1) Answer any three questions from each section.
2) Answer of the two sections should be written in separate answer books.
3) Neat diagrams must be drawn wherever necessary.
4) Assume suitable data, if necessary.
SECTION -1
Q1) a) Explain Handler's classification and Feng's classification for parallel
computer architectures. [12]
b) Explain instruction level parallelisim. [6]
OR
Q2) a) Discuss any two applications of parallel processing in detail. [12]
b) Explain the Von-Neuman computer architecture and its limitations. [6]
Q3) a) Explain the loop unrolling techniques & its use. [8]
b) Compare superscalar and VLIW processor. [8]
OR
Q4) a) Explain the internal forwarding Techniques. [8]
b) Explain with suitable examples, the various types of hazards in a pipeline

processor. How these hazar