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Total No. of Questions : 8]

[Total No. of Pages : 2

[5060] - 527
M.E. (Civil - Hydraulics)

PLANNING AND MANAGEMENT OF WATER RESOURCES
(2013 Pattern) (Semester - I)

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

1) Answer any Five questions.
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.

P5141

Q1) a) Explain objectives and necessity of water resources planning and
management. [5]

b) Explain characteristics and functions of reservoir. Also explain conflicts
in multipurpose reservoir. [5]

Q2) a) Three flood control projects have been proposed for a river. Each of the
projects has a useful life of 25 years and the interest rate is 5% per year.
The benefits and costs of the projects are listed in Table 1. Compare the
alternatives using the benefit-cost ratio method. [5]
Table 1 : Benefits and Costs of  Three Flood Control Alternatives (Rs. Million)
Benefits and Costs    Project A   Project B   Project C
Capital investment 8 9.5 11
Annual operation and 0.7 0.65 0.63
maintenance costs
Annual expected reduction 1.5 1.6 1.75
in flood damage (benefits)

b) Describe operation of an impounding reservoir in drought condition. [5]

Q3) a) Explain how benefits for different purposes are estimated in water
resources. Also explain tangible and intangible benefits. [5]

b) Explain time - oriented, space - oriented and relation oriented water
resources data. [5]

SEAT No. :

P.T.O.



[5060]-527 2

Q4) a) Explain in brief different methods of sediment yield determination. [5]

b) What do you mean by an integrated approach to manage water resources?
List out its salient features. [5]

Q5) a) Explain aspects of planning and management of water resources. [5]

b) Explain in brief conjunctive use of surface and ground water. [5]

Q6) a) Two reservoirs A and B are planned to be constructed at the cost of
Rs. 45 million and 75 million respectively. Annual maintenance and
operation costs of these projects are Rs. 10 lakh and Rs. 25 lakh. The
annual benefits from the projects are Rs. 7 million and Rs. 12 million
respectively. Which of the two projects is more economical if the rate of
interest is 10 % and useful life of the project A is 50 years and that of
project B is 75 years? [5]

b) Explain Socio-economic and Agriculture Data required for water resources
planning and management. [5]

Q7) a) Write a note on - demand and utility of water. [5]

b) Explain the role of water users cooperative societies in water distribution.
[5]

Q8) a) Write a note on - inter basin transfer of water. [5]

b) Explain the role of different bodies in water resources planning. [5]
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1) Solve any Five questions from Eight questions.
2) All questions carry equal marks.
3) Figures to the right indicate full marks.
4) Use of scientific calculator is allowed.
5) Assume suitable data if necessary.

P4738

Q1) a) Briefly explain concept of fall velocity. [5]
b) What are the fundamental properties of individual sedimentary particles.

[5]

Q2) a) Write short note on Shields analysis. [5]
b) Explain resistance analysis related to Regiems of flow. [5]

Q3) a) Using Meyer-Peter and Müller method, estimate the bed load transport
of sediment in an alluvial channel, 110 wide and 4.5 m deep carrying
a discharge of 260 m3/s. The channel bed slope is 1 in 3000 and the
mean size of the sediment is 0.3 mm. [7]

b) What are the different Modes of sediment transport. [3]

Q4) a) Write a short note on “DuBoys equation”. [5]
b) Explain “Saltation mechanis”. [5]

Q5) Compare Kennedy method and Lacey method for the design of an irrigation
channel. Also Design an irrigation channel in alluvial soil according to
Lacey’s method for following data [10]
a) Full supply discharge 80 m3/sec

b) Lacey’s silt factor – 0.9

c) Channel side slope 0.5H: 1V

SEAT No. :
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Q6) a) Write a short note on : [5]
i) Bed load measurement.

ii) Suspended load measurement.

b) Explain “Continuity Equation for sediment”. [5]

Q7) a) What are the objective of river training and bank protection? [5]
b) Explain “Guiding the flow”. [5]

Q8) a) Explain different river models with respect to its need & importance.
[5]

b) Explain Sediment transport through pipes, considering the following
points [5]
i) Critical velocity.

ii) Head Losses.
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1) Answer any 5 of the following questions.
2) Neat diagram should be drawn wherever necessary.
3) Figures to right indicate full marks.
4) Use of electronic pocket calculator is allowed.
5) Assume suitable data, if necessary.

P4739

Q1) a) What are the basic data required for hydrological studies? Explain the
role of Hydrologic engineer in the water resources management of a
nation. [5]

b) What is the utility of depth area duration curve .Explain the procedure
for constructing the depth area duration Curve and how is maximized
depth area duration developed. [5]

Q2) a) A 6 hr storm produces a rainfall excess of 160mm. The direct surface
run off produced is tabulated below. Find the ordinate of 6hr unit
hydrograph which produce a volume equal to 80 mm. [5]

Time 6.00 12.00 18.00 24.00 6.00 12.00 18.00 24.00 6.00 12.00 18.00 24.00
(hrs)

DSRO 10 520 1700 3500 6000 4800 2000 750 320 0 0 0
(m3/s)

b) What are the different analytical methods to estimate the evaporation
and explain any one method. [5]

Q3) a) The hydrologic process are Stochastic in nature, explain with necessary
examples. Explain i) Ergodicity, ii) Stationarity [6]

b) Explain the method of moments for fixing distribution for fitting
distribution for a set of hydrologic data. [4]

SEAT No. :
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Q4) a) Differentiate between continuous and discrete random variables with
examples for each [4]

b) The annual rainfall in mm for a period of 15 years from 1980 to 1995
are given below.

480,550,250,300,350,680,570,310,490,545,380,495,400,350,270

Draw a frequency curve and find 75% & 50% dependable rainfall.
Also find the probability of occurrence of a rainfall of 700mm or more
in any year. [6]

Q5) a) Distinguish between i) Return period and Exceedence probability and
ii) Maximum probable flood and design flood. [4]

b) Explain the method of estimating T
r-
 year flood using log–Pearson

type III distribution. [6]

Q6) a) What are the factors that affect the permeability of formation? What are
the different method of determining the permeability of soil and explain
any one laboratory method of determining the permeability of soil
formation. [5]

b) Show that the Darcy equation for specific discharge is given by
V=-Kdh/dl. Explain how this equation is modified for anisotropic
formation. [5]

Q7) a) Derive the condition for steady flow into an unconfined aquifer. [5]
b) Pumping test was conducted on a 450 cm diameter well which penetrate

to 25m below static water table. After 24 hours of pumping at a rate of
5000lpm,the water level in test well if lowered by 60cm and in well 35 m
away by 1.15m. Find [5]
i) Transmissibility of aquifer

ii) Drawdown in pumping well

Q8) a) What are the favourable conditions for salt water to intrusion? Explain
the how the depth of interface is determined. [5]

b) What are the different methods of groundwater exploration and explain
the geophysical method of groundwater exploration? [5]
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Total No. of Questions : 8]

[Total No. of Pages : 2
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1) Solve any five questions.

2) Figures to right indicate full marks.

P4743

Q1) a) Write in detail about the various errors in selecting a research problem.
[5]

b) Discuss the general objectives of research funding agency. [5]

Q2) a) Discuss in brief the general format for a research proposal. [5]
b) Identify the ethical issues related to interpretation and’ reporting a

research problem. [5]

Q3) a) Explain in detail the objectives of literature review. [5]
b) Explain characteristics of hypothesis. [5]

Q4) a) Why should the data collected for research must be checked for reability,
suitability and adequacy? [5]

b) Explain the importance of a good literature review. [5]

Q5) a) Explain any one method of Factor Analysis. [5]
b) Write a note on advantage and limitation of Simple Regression

Analysis. [5]

Q6) a) Discuss the important characteristics of Chi-Square test. [5]
b) Enlist different clustering methods and explain any one in detail. [5]

SEAT No. :
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Q7) a) Discuss the importance of research report writing. [5]
b) What does it mean to “license a patent” and why is it done? [5]

Q8) Write a research proposal for a suitable research problem (any problem
related to Civil engineering can be considered) to a funding agency with
reference to the following terms: Title, Introduction, origin of the problem,
expected outcome, literature review, Significance of the study in the context
of current status, objectives, methodology, year wise plan. [10]
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1) Attempt any five questions.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right indicate full marks.
4) Use of non-programmable electronic calculator is allowed.
5) Assume suitable data, if necessary.

P4744

Q1) a) Write a note on weighted residual method. Explain collocation method
and Galerkin method in detail. [5]

b) Derive elemental stiffness matrix for a beam element using variational
approach. [5]

Q2) Explain the process of discretization in finite element analysis and explain
the following terms: Aspect ratio, material and geometric discontinuities,
numbering of nodes, refining mesh in context of discretization. [10]

Q3) The end A of beam is clamped and end C of the beam can translate vertically
without rotation as shown in Figure 1. The beam carries distributed load of
60kN/m over entire length. The flexural rigidities for portion AB and BC
are 2EI and EI respectively. Analyse the beam using direct approach of
FEM using standard stiffness and load vector formulation considering two
elements. [10]
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Q4) a) Derive the shape functions using Lagrangian function for a one
dimensional three noded bar element. Extend the same to obtain the
shape function for nine noded rectangular element in Cartesian or
natural coordinate system. Plot the variation of the same. [5]

b) Explain the following terms with reference to finite element analysis[5]
i) Global coordinates
ii) Local coordinates
iii) Natural coordinates.

Q5) a) Using polar coordinates for the displacement function, derive the
stiffness matrix for a typical triangular axisymmetric element starting
from assuming the displacement function. [5]

b) Explain the term ‘Axi-symmetric problems’ and give constitutive law
for such problems. [5]

Q6) Explain the isoparametric mapping and derive the Jacobian matrix for
1 - D, 2 - D and 3 - D isoparametric formulation. [10]

Q7) Explain rectangular plate element with 12 degrees of freedom and 16 degrees
of freedom. Comment on conformity of the displacement function. [10]

Q8) a) Explain the analysis of shells by finite element analysis. Explain
commonly used elements for shell analysis. [5]

b) Write a note on Ahmad’s degenerated solid element or Pawsey’s eight
noded shell element. [5]
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1) Attempt any five questions.
2) Figures to the right indicate full marks.
3) If necessary, assume suitable data and indicate clearly.
4) Use of electronic pocket calculator is allowed.

P4745

Q1) Write a note on disasters. Explain how they affect the structural components
of a building. [10]

Q2) What are post-disaster activities? Explain how various agencies co-ordinate
these activities. [10]

Q3) An illustrative building is shown in Fig. 1. Perform dynamic analysis and
show the distribution of lateral forces. Consider W

1
 = W

2
 = 4,500 kN.[10]

Q4) Explain capacity based design. How is it different from conventional design.
[10]

Q5) What is ductile detailing? Explain with a suitable example. [10]
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Q6) What are the functions of shear walls? Explain the design steps. [10]

Q7) Why is fire analysis performed? Explain the provisions of IS : 800. [10]

Q8) Explain conventional and non-conventional methods of retrofitting with
suitable examples. [10]
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�� Attempt any five questions out of eight questions.
�� Each question carries ten marks.

P5067 �������	�
������������

SEAT No. :

��� �� ��������	��
������������������������������������������
�� ���������������������������	����������������������

��� �� �������������������������������������������
�� ��������������	���������������������

��� �� �����������������������	������������������������������
�� �����������������������������������������	�������������������	��

��� �� ������������������������������������������������������������
�� �������������������� �����������	� ����������	������������

��� �� ����� ��!"#$!�%�������������������� ������� &��������������� �� �
�������

�� �������������������� �����������	� ����������	������������

�	� �� ������������������������������������������	�
�� �
�����������������������������������

�
� �� �
������������������������	����������������
�� ������������������������

��� �� ������������������������������������������������
�� �������������������
������������������������������������

�����



Total No. of Questions : 8]

[Total No. of Pages : 3

[5060] - 566
M.E. (Civil) (Geotechnical Engineering)

ADVANCE FOUNDATION ENGINEERING
(2013 Pattern) (Semester - II)

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

1) Answer any 5 questions from 8 questions.
2) Figure to the right side indicate full marks.
3) Use of logarithmic tables, slide rule, Mollier charts, electronics pocket

calculator and steam tables is allowed.
4) Assume additional data, if necessary.
5) Neat diagrams must be drawn whenever necessary.

P5105

Q1) a) A thin-wall tube sampler was pushed into soft clay at the bottom of a
bore hole at a distance of 600mm. When the tube was recovered, a
measurement down inside the tube indicated a recovered sample length
of 585mm. What is the recovery ratio and what happened to the sample?
If the another with 76.2mm outside diameter, 73mm inside diameter,
610mm length tube was used, what is the probable sample quality.[4]

b) Discuss the process of undisturbed sampling in cohesive soil with
reference to following aspects : [6]

i) Equipments used

ii) Difficulties faced

iii) Sample recovery

Q2) a) A vane shear test was conducted in saturated clay. The height and
diameter of the vanes were 101.6mm and 50.80mm, respectively. During
the test the angle of twist observed was 95.6 and K = 8 N/m. Compute
the undrained shear strength of the clay. [4]

b) In a clay layer, the GWT is located below 4.5m below the ground
surface. The unit weight of soil above and below the GWT are
17.0 kN/m3 and 19.2 kN/m3 respectively. The cone penetration
resistance below the ground surface is 0.8 MN/m2. Determine the
undrained cohesion, Cu. Also find the over consolidation ratio, OCR.

[6]

SEAT No. :
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Q3) a) A footing of size 1.5m × 1.5m is laid at a depth of 0.7m below ground
level. The footing is laid in a sandy layer having γ = 18 kN/m3, φ =
30°, C = 0. Assume that the one - way load eccentricity e = 0.15m.
Determine the ultimate load, Q

ult
. [4]

Take Nq = 18.4, Nγ = 22.4

b) A footing of size 1.5m × 1.0m is located at a depth of 1.0m in stronger
clay. A softer clay layer is located at a depth of 1m, measured from the
bottom of the foundation.

For top layer Undrained Cohesion C
1
 = 120kN/m2 and γ = 16.8 kN/m3

For bottom layer Undrained Cohesion C
2
 = 48kN/m2 and γ = 16.2 kN/m3

Calculate the gross allowable load for the footing with an FOS of 4.[6]

Q4) a) Write a note on Modulus of subgrade reaction k
s
 for raft foundation.[4]

b) What will be the net allowable bearing capacity of raft foundation
with dimensions of 15m × 10m constructed over a sand deposit?
Here, D

f
 = 2m, the allowable settlement is 25mm and the corrected

average penetration number N
60

 = 10. [6]

Q5) a) Discuss with help of neat sketch the construction sequence for backfilled
structure and dredged structure sheet pile. [4]

b) Draw an illustrative diagram showing variation of deflection and
moment for anchored sheet pile with free earth support and fixed earth
support method. Assume suitable data if required. [6]

Q6) a) Write a note on Brooms method of pile design. [4]

b) A square concrete pile of 400 mm × 400 mm in cross section is placed
in a sandy soil for which γ = 16.5 kN/m3, φ = 30°. Determine the
ultimate point load carried by the pile bu using Meyerhof's method.[6]

Take Nq = 55.0
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Q7) a) What are the practical considerations in cellular cofferdam design? [4]

b) How will you determine bearing capacity for a cofferdam founded on
soil? Enlist only the steps to be followed. [6]

Q8) a) Enlist and explain the factors that influence the depth of well foundation.
[4]

b) With reference to well foundation explain the aspect of sinking well
and difficulties encountered during the activity. [6]



Total No. of Questions : 8]

[Total No. of Pages : 2

[5060]-567
M.E.  (Civil) (Geotechnical Engg.)

CONSTRUCTION METHODS IN GEOTECHNICAL
ENGINEERING
(2013 Pattern)

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

1) Attempt any Five questions.

2) Figures to the right indicate full marks.

3) Draw neat figures wherever necessary.

4) Use of Scientific Calculator is allowed.

5) Assume suitable data if necessary clearly mentioning the same.

P4758

Q1) Explain the construction of raft foundation and write short note on
dewatering. [10]

Q2) Describe predredging and excavation methods for cofferdams with
sketches. [10]

Q3) Write note on Dewatering methods for cofferdams.  [10]

Q4) Describe tremie concreting procedure and difficulties faced with tremie
box. [10]

P.T.O.
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Q5) a) Describe the fabrication of caissons with neat sketches.  [5]

b) How is site and foundation preparation for caissons done? [5]

Q6) Compare the construction procedure of open and pneumatic caissons. [10]

Q7) a) Describe the drilling equipment for rock excavation with sketches. [5]

b) How is evaluation and planning for rock excavation carried out? [5]

Q8) Explain shield tunnelling and tunnelling by TBM.  [10]



Total No. of Questions : 8]

[Total No. of Pages : 2

[5060]-568
M.E.  (Civil) (Geotechnical Engineering)

STABILITY OF SLOPES AND EARTH DAMS
(2013 Pattern)

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

1) Attempt any Five questions.

2) Neat diagrams must be drawn wherever necessary.

3) Figures to the right indicate full marks.

4) All questions carry equal marks.

5) Your answer will be valued as a whole.

6) Assume suitable data, if necessary.

P4759

Q1) Explain Taylor’s stability number in detail. Also explain using Taylors stability
charts, how long term stability of slopes is evaluated. [10]

Q2) What are the measures to control seepage through an earth dam. Explain the
installation of relief wells with a suitable sketch. [10]

Q3) What is flow net? Explain the various applications of flow net. Also derive an
equation for determination of seepage discharge using flow nets.  [10]

Q4) Explain the following modes of failure in an earth dam with suitable
sketches: [10]

a) Hydraulic failure

b) Seepage failure

c) Structural failure

d) Earthquake failure

P.T.O.
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Q5) Write short notes on : [10]

a) Inclinometers.

b) Vibrating wire settlement cells.

Q6) Explain the IS code provisions for the construction of road embankments.
Draw a typical cross-section of road embankment and explain the functions
of various components.  [10]

Q7) Explain the typical application of Geotextile in : [10]

a) Earth dam with geotextile filter.

b) Cross-section of Tunnel with geotextile.

Q8) What the various causes of land slides. Also, explain the remedial measures
in detail.  [10]



Total No. of Questions : 8]

[Total No. of Pages : 2

[5060]-570
M.E.  (Civil) (Geotechnical Engineering)

GEOTECHNICAL EARTHQUAKE ENGINEERING
(2013 Pattern) (Semester - III)

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

1) Attempt any Five questions.

2) Neat diagrams must be drawn wherever necessary.

3) All questions carry equal marks.

4) Your answer will be valued as a whole.

5) Use of electronic pocket calculator is allowed.

6) Assume suitable data, if necessary.

P4760

Q1) a) Differentiate between ‘Continental Drift’ & ‘Plate Tectonics’. [5]

b) Explain ‘DSHA’. [5]

Q2) a) Explain ‘Elastic Rebound Theory’. [5]

b) Discuss ‘Love Waves’. [5]

Q3) a) How will you measure Dynamic soil properties? [5]

b) Explain, effects of local site conditions on ground motion. [5]

Q4) a) Explain ‘Seismic Reflection Test’. [5]

b) Discuss ‘Development of design parameters’ for ground motion. [5]

P.T.O.
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Q5) a) Discuss ‘Effects of liquefaction’. [5]

b) Explain ‘Goodman & Seed Approach’. [5]

Q6) a) Explain ‘Seismic slope stability Analysis. [5]

b) Explain ‘Jai-Krishna Approach. [5]

Q7) a) Discuss various soil improvement techniques for remediation. [5]

b) Explain EQ induced settlement. [5]

Q8) a) Explain the steps for seismic design of retaining wall. [5]

b) Discuss the method for mitigation of EQ effects. [5]



Total No. of Questions : 8]

[Total No. of Pages : 2

[5060]-571
M.E.  (Civil) (Geotechnical Engineering)

GEOENVIRONMENTAL ENGINEERING
(2013 Pattern) (Semester - III) (Credit System)

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

1) Answer any five questions.

2) Neat diagrams must be drawn wherever necessary.

3) Figures to the right indicate full marks.

4) All questions carry equal marks.

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

6) Assume suitable data, if necessary.

P4761

Q1) a) Write in detail about identification of hazardous waste, Non-hazardous
waste and Domestic waste. [5]

b) Explain in detail with neat sketch ‘Double liner land fills”. [5]

Q2) a) What are the sources and effects of sub-surfaces contamination? [5]

b) Write in detail note on” Geo-technical re-use of waste”. [5]

Q3) A wastewater treatment plant produces 72,000 L/d of thickened bio solids
containing 3% solids. A belt-filter press installation is to be designed based
on a normal operation of 8 h/d and 5 d/wk a belt filter press loading rate of
275 kg/m-h and the following data. Compute the number and size of
belt-filter presses required and the expected solids capture, in percent. [10]

P.T.O.
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a) Total solids in dewatered sludge = 25%

b) Total suspended solids concentrated in filtrate = 900 mg/l = 0.09%

c) Wash water flow rate = 90 l/min per m of belt width.

d) Specific gravity of sludge feed, dewatered cake and filtrate are 1.02,
1.07 and 1.01 respectively.

Q4) a) What are the different methods used for disposal of solid waste. Explain
any one method in detail. [5]

b) Write in detail detections and control of sub-surface containment”. [5]

Q5) a) What are the different types of landfills? Explain any one in details. [5]

b) What are the different types of composting adopted in India? Explain in
detail any one. [5]

Q6) a) Write the necessity of “Environmental monitoring around landfills”. [5]

b) Explain the planning and design aspects relating to waste disposal in
land fills. [5]

Q7) a) Write detail note on ‘Geo-synthetic application in waste disposal”. [5]

b) Write in brief the physical, chemical and biological characteristics of
solid waste. [5]

Q8) a) What are the application of “Geo-synthetics in waste disposal design”?[5]

b) What are the characteristic of hazardous, non-hazardous and domestic
waste? [5]
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Total No. of Questions : 7]

[Total No. of Pages : 2

[5060]-584
M.E.  (Mechanical) (Heat Power/Design/Mechatronics/CAD/CAM/

Energy Engineering)
RESEARCH METHODOLOGY

(2013 Pattern) (Semester - I)
Time : 3 Hours] [Max. Marks : 50
Instructions to the candidates:

1) Answer any five questions.

2) Neat diagrams should be drawn wherever necessary.

3) Figures to the right indicate full marks.

4) Use of pocket calculator & different gas charts as applicable is allowed.

5) Assume suitable data, if necessary.

P4763

Q1) a) Discuss the motivation for doing research. [5]

b) Discuss the eight step model for Research Process starting from
formulation of research problem till research report writing. [5]

Q2) a) What do you mean by Citation and Impact Factor of a Journal? Explain
the significance of Peer reviewed Journal Papers for literature review/
validation. Discuss the impact of referring open access Journals/websites
on research process. [5]

b) Discuss the significance of literature review at Research during various
stages of research. [5]

Q3) a) Explain the meaning of Research Problem (RP). How a Research Problem
is different an ordinary problem. [5]

b) What are the Criteria’s of a Good RP. [5]

P.T.O.

SEAT No. :



[5060]-584 2

Q4) a) Explain the term variable used in Research? How to identify Variables
for Engineering Research? [5]

b) Explain the term Research Design (RD) and its significance in Research
Process. [5]

Q5) a) Explain the significance of curve fitting in Engineering Research and the
procedure to be followed for the same. [5]

b) Discuss the structure of a typical Engineering Research Proposal and in
short elaborate each point. [5]

Q6) a) Explain: Static, Dynamic and Random Characteristics of instruments.[5]

b) Define : [5]
i) Range
ii) Accuracy
iii) Precision
iv) Sensitivity
v) Resolution
vi) Threshold/Dead zone.

Q7) a) Explain Linear Regression Equation. [5]

b) Explain the structure for writing a research report. [5]
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ADVANCED MATHEMATICS AND NUMERICAL METHODS
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M.E. (Mechanical) (Heat Power Engineering)

ADVANCED THERMODYNAMICS & COMBUSTION TECHNOLOGY
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[5060] - 595
M.E. (Mechanical - Heat Power)

ADVANCED FLUID MECHANICS
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[5060]-606
M.E.  (Mechanical - Automotive Engineering)

AUTOMOTIVE ENGINE DESIGN
(2013 Pattern)

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

1) Answer any five questions.

2) Neat diagrams must be drawn wherever necessary.

3) Figures to the right indicate full marks.

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

5) Assume suitable data, if necessary.

P4773

Q1) a) A diesel engine operating on the air standard diesel cycle has six cylinders
of 100mm bore & 120mm stroke. The engine speed is 1800 rpm. At the
beginning of compression, the pressure & temperature of air are 1.03
bar and 35ºC. If clearance volume is 1/8th  of the stroke volume. [6]
Calculate :
i) Pressure & temperature at salient points of cycle.
ii) Compression ratio.
iii) Efficiency of cycle.

b) Explain octane number & cetane number. [4]

Q2) a) In a test on single cylinder oil engine with 30 cm bore and 45cm stroke
working on 4 stroke cycle, the following observations were made.
Duration of trial = 1 hour
Total fuel consumption = 7.6 kg.
CV of fuel used = 45000 kJ/kg
Total revolutions made = 12000

P.T.O.
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Room Temp. = 20ºC
MEP = 6 bar
Net brake load = 150 kg
Brake drum diameter = 180 cm, Rope dia = 3 cm
Mass of jacket cooling water = 550 kg
Inlet temperature of jacket cooling water = 15ºC
Exit temperature of jacket cooling water = 60ºC
Temperature of exhaust gases = 300ºC
Total air consumption = 365 kg
Specific heat of exhaust gases = 1 kJ/kg k
Calculate IP, BP, Mechanical efficiency & draw up heat balance sheet on
minute basis. [6]

b) Explain with neat figure squish and tumble. [4]

Q3) a) Explain in detail sources of emission in SI engine. [5]

b) Explain with neat sketch 3-way catalytic converter. [5]

Q4) a) The cylinder of four stroke diesel engine has following specifications.
Cylinder bore = 150 mm
Max gas pressure = 3.5 MPa
Cylinder Material = Gray C.I. FG 200 (Sut = 200 N/mm2)
Factor of safety = 5
Poisson’s ratio = 0.25
Allowance C for reboring (D = 150 mm) = 4 mm.
Determine the thickness of cylinder wall. Also calculate the apperant &
net circumferential and longitudinal stresses in cylinder wall. [6]

b) Explain the various types of crankshaft. [4]

Q5) Explain design procedure for connecting rod. [10]
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Q6) a) Explain the process of lubrication design and importance of selection of
lubricant. [6]

b) Which materials are most commonly used for piston? Explain the merits
and limitations. [4]

Q7) Write short notes on (Any two) : [10]

a) Design of cooling system.

b) Principle of similitude in design.

c) Emission Norms.
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[5060]-607
M.E.  (Automotive Engineering)

AUTOMOTIVE SAFETY AND REGULATIONS
(2013 Pattern)

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

1) Answer any five questions.

2) Neat diagrams must be drawn wherever necessary.

3) Figures to the right indicate full marks.

4) Use of logarithmic tables, slide rules and electronic pocket calculator is
allowed.

5) Assume suitable data, if necessary.

P4774

Q1) a) Define and explain with neat sketch how a vehicle structure is designed
for crashworthiness. [5]

b) Describe what do you understand by active safety? What are various
components of it? [5]

Q2) a) Explain ‘injury measurement and criteria” for human body undergone
with impact during accidents. What is injury rating? Explain. [5]

b) Explain with neat sketch anthropometry data for passenger compartment
or modern day’s car. [5]

Q3) a) Explain the types of safety glasses? What are the requirements of it? [5]

b) What are types of automobile seats? Explain with neat sketch construction
of front seat? [5]

P.T.O.

SEAT No. :



[5060]-607 2

Q4) a) What is the role of proper lighting and reflecting devices in automobile
safety? Name different types of lighting and signaling devices used in
modern automobiles? [5]

b) What testing procedure is followed for lamps and reflectors in automotive
testing laboratory? Explain beam pattern and specification followed for
head lamp testing as per CMVR rules. [5]

Q5) a) Describe role of side door intrusion beam in providing passive safety in
cases of side impacts. [5]

b) Explain asymmetrical beam used in head lamp. What is merits and
demerits of plastic lens head lamps? [5]

Q6) a) Write a detail note on various automotive standard giving procedure for
type approval and conforming safety of critical components. [5]

b) Sketch any five road signs specifying dimensions and color code as per
CMVR rule. [5]

Q7) Write short notes on the following (Any two) : [10]

a) Adoptive front lighting system.

b) Testing tracks for vehicles.

c) Role of seat belt in protection against whiplash injury.

d) Crash energy management.
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[5060]-610
M.E.  (Mechanical - Automotive Engineering)

ENGINE COMBUSTION TECHNOLOGY
(2013 Pattern)

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

1) Answer any five questions.

2) Neat diagrams must be drawn wherever necessary.

3) Figures to the right indicate full marks.

4) Use of scientific calculator is allowed.

5) Assume suitable data, if necessary.

P4775

Q1) a) Methane (CH4) is burned with atmospheric air. The analysis of products
on a ‘dry’ basis is as follows CO2 = 10%, O2 = 2.37%, CO = 0.53,
N2 = 87.10%. [6]
i) Determine the combustion equation.
ii) Calculate air fuel ratio.
iii) Percent theoretical air

b) Explain enthalpy of combustion. [4]

Q2) a) Ethane C2H6 is burned with 20% excess air during combustion process.
Assuming complete combustion determine air fuel ratio, fuel air ratio
and write stiochiometric combustion equation. [5]

b) Explain turbulent flame propagation in engine. [5]

Q3) a) Explain concept of lean burn engine. [5]

b) What are the requirements of good combustion chamber. [5]

P.T.O.
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Q4) a) Explain the stages of combustion in CI engine. [5]

b) Discuss the effect of following engine variables on flame propagation.[5]
i) Engine speed.
ii) Compression ratio
iii) Turbulence.

Q5) a) What are the various possibility of combustion chamber arrangements?
[5]

b) Explain IC engine simulation. [5]

Q6) a) Explain the combustion theory applied to gas turbine combustion system.
[5]

b) Describe briefly factors affecting combustion chamber design in gas
turbine. [5]

Q7) Write short notes on (Any two) : [10]

a) Swirl measurement.

b) Catalytic converter.

c) Diesel knock.
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[5060]-612
M.E.  (Mechanical - Automotive Engineering) (Semester - II)

AUTOMOTIVE CHASSIS DESIGN
(2013 Pattern)

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

1) Answer any five questions.

2) Neat diagrams must be drawn wherever necessary.

3) Figures to the right indicate full marks.

4) Use of logarithmic tables, slide rules and electronic pocket calculator is
allowed.

5) Assume suitable data, if necessary.

P4777

Q1) a) What is the purpose of independent suspension system? How is it
achieved in front and rear axle? [5]

b) A helical compression spring is to be designed to absorb the shocks.
The initial compression of spring is 30 mm and it is further compressed
by 50mm while absorbing the shocks. The spring is to absorb 250 J
of energy during the process. The spring index can be taken as 6.
The spring is made of patented and cold drawn steel wire with an
ultimate tensile strength of 1500 N/mm2 and modulus of rigidity of
81370 N/mm2. The permissible shear stress for the spring wire should
be taken as 30% of ultimate tensile strength. Calculate [5]
i) Spring stiffness
ii) Wire diameter
iii) Mean coil diameter
iv) Number of active turns

P.T.O.
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Q2) a) Differentiate between reversible and irreversible steering. [5]

b) Explain with the help of neat sketches different types of steering column.
[5]

Q3) a) Write short note an ABS giving its advantages over normal braking system.
[5]

b) Explain with the help of neat sketch self energizing disc brakes. [5]

Q4) a) What is run flat concept? What are the design features of run flat tyre?[5]

b) Explain tyre construction with help of neat sketch. [5]

Q5) a) What are the advantages and disadvantages of Tubeless Tire with respect
to conventional tires? [5]

b) Give the construction of brake lining. How are they fixed to the brake
shoes? [5]

Q6) a) With the help of neat sketch explain suspension of rigid six wheelers.[5]

b) Explain types of tracks used for vehicle evaluation. [5]

Q7) Write short notes on the following (Any two) : [10]

a) Application of composites in various car components.

b) Apportioning Valve.

c) Transmission of six-wheelers.
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[5060]-614
M.E. (Mechanical) (Automotive Engineering)

VEHICLE DYNAMICS
(2013 Pattern) (Semester - III)

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

1) Attempt ALL questions.
2) Figures to the right indicate full marks.
3) All questions carry equal marks.
4) Assume suitable data, if necessary.

P4778

Q1) Attempt any TWO.
a) Describe the construction details of Radial tire and Bias ply tire. [5]
b) Expalin variation of tractive effort with longitudinal slip. [5]
c) Write short note with sketch on behavior of tire subjected to a side

forces. [5]

Q2) Attempt any TWO.
a) Derive the equation for maximum tractive effort that the tire ground can

support in terms of coefficient of road resistance. [5]
b) Write short notes power requirement of a full size passenger car as a

function of speed. [5]
c) Explain Electronic Brake assist System. [5]

Q3) Attempt any TWO.
a) Explain steering force and moments in suspension kinematics. [5]
b) Find the geometry that would be necessary to achieve 100% anti-squat

in the rear suspension and a geometry to achieve full anti pitch for the
solid axle, rear wheel drive vehicle described below. Also find the pitch
rate when the geometry is set for 100% anti-squat in rear suspension.
The front and rear suspension spring rates are 285 and 1 lb/in respectively.
The CG height is 20 inches and wheel base is 102. [5]

c) Describe anti-dive and squat geometry. [5]

P.T.O.

SEAT No. :



[5060]-614 2

Q4) Attempt any TWO.

a) Describe controlled differential steering system. [5]

b) Explain the steady-state handling characteristics of a two-axle vehicle.[5]

c) Sketch and explain the handling behavior of car with and without vehicle
stability control system. [5]

Q5) Attempt any TWO.

a) Write short notes on modelling of springs. [5]

b) Explain relation between input and output spectral densities. [5]

c) Explain the effect of wheelbase in road and suspension modelling. [5]
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[5060]-622
M.E. (Mechanical) (Computer Aided Design, Manufacturing &

Engineering)
COMPUTER INTEGRATED MANUFACTURING

(2013 Pattern)

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

1) Attempt any five from following.
2) Figures to the right indicate full marks.

P4780

Q1) Explain Forecasting, Order Release and Shop-Floor control in Production
control. [10]

Q2) Discuss in detail Software requirements of CIM. [10]

Q3) Explain [10]

a) Elements of Flexible Manufacturing System.

b) Flexible manufacturing strategy.

Q4) Explain role of CAD/CAM in CIM. [10]

Q5) Explain role of Kanban, JIT and 5S in Lean Manufacturing. [10]

P.T.O.
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Q6) Discuss in detail Capacity Planning & Materials Requirements Planning in the
context of Computer Integrated Manufacturing. [10]

Q7) Elaborate Web Based Manufacturing for :

a) Automated Welding Shop [5]

b) Foundry [5]
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Total No. of Questions : 7]
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[5060]-624
M.E. (Mechanical) (CADME)

AUTOMATED MANUFACTURING SYSTEM MODELING
(2013 Pattern) (Semester - II)

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

1) Solve any 5 questions.
2) Draw neat sketch if required.
3) Use of calculator is allowed.
4) Assume suitable data if required.

P4781

Q1) a) CNC machine is to cut l000parts with cycle time of 12min. calculate no
of machines  given with 50hrs availability. The utilization of m/c is 100%
calculate shift hr during the period. [5]

b) Explain Different types of Automation? And Differentiate Fixed and flexible
automation? [5]

Q2) a) Explain various performance measures of AMS in detail? [4]

b) Explain typical AGV layout and its types? Also explain guidance
mechanism used in AGV? An AGVS will be used to satisfy material
flows indicated in the from-to Chart in the table below, which shows
deliveries per hour between stations (above the slash) and distances in
meters between stations (below the slash). Moves indicated by “L” are
trips in which the vehicle is loaded, while “E” indicates moves in which
the vehicle is empty. It is assumed that availability = 0.90, traffic factor
= 0.85, and efficiency = 1.0. Speed of an AGV = 0.9 m/s. If load handling
time per delivery cycle = 1.0 min, determine the number of vehicles
needed to satisfy the indicated deliveries per hour? Assume that availability
= 0.90. [6]

P.T.O.

SEAT No. :



[5060]-624 2

TO 1 2 3 4
From 1 0/0 9L/90 7L/120 5L/75

2 5E/90 0/0 0/NA 4L/80
3 7E/120 0/NA 0/0 0/NA
4 9E/75 0/NA 0/NA 0/0

Q3) a) Explain steps in DTM chain model and define Transition diagram and
transition matrix in Markov chain model. [5]

b) Explain Time reversible markov chain model in manufacturing with sketch
and advantages. [5]

Q4) a) Explain M/M/m queue model with state diagram? [5]
b) A CNC machine centre process raw parts one at time in M/M/1 fashion.let

λ=8parts /h and μ =10 parts /h then let ρ < 1 so calculate following :[5]
i) machine utilization
ii) mean no of customers in system
iii) mean no of customers in queue
iv) mean waiting time in system and
v) mean waiting time in queue,

Q5) a) Define Petrinets with types? And explain steps in constructing the Petrinets
for any one application. [5]

b) Explain GSPN Model for FMS in deadlock prevention and Avoidances
with sketch? [5]

Q6) Differentiate stochastic and fuzzy timed petrinets with sketch? And state its
features. [10]

Q7) Explain GSPN model of a central server FMS with sketch? And state its
features. [10]



Total No. of Questions : 7]

[Total No. of Pages : 1

[5060]-626
M.E. (Mechanical) (Computer Aided Design, Manufacturing &

Engineering)
SIMULATION MODELING

(2013 Pattern)

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

1) Attempt any five questions from the following.
2) Figures to the right indicate full marks.

P4782

Q1) Describe additive congruential method and linear congruential method for
Random number Generation. [10]

Q2) What are the steps in simulation study? Discuss limitations of simulation
modeling? [10]

Q3) Explain the procedure for Model Building using Simulation Package with
suitable example. Why verification and validation is necessary? [10]

Q4) Define Modeling of System Randomness. Explain various Sources of
Randomness and their effect on Machine Downtime. [10]

Q5) What is necessity of verification and validation of model? Explain variance
reduction techniques with suitable case study. [10]

Q6) Explain different Performance Measures in Manufacturing System Modeling.
[10]

Q7) What is goodness of fit test? Explain. Describe any one variance reduction
technique in detail. [10]

SEAT No. :
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[5060] - 627
M.E. (Mechanical) (CADM & E)
OPTIMIZATION TECHNIQUES

(2013 Pattern) (Semester - III)

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

1) Answer any five questions from the following.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right indicate full marks.
4) Use of calculator is allowed.
5) Assume suitable data if necessary.

P5140

Q1) Solve by Simplex method [10]
Minimize f = –3x1 – 2x2

Subject to x1 – x2 ≤ 1
3x1 – 2x2 ≤ 6
x1 ≥ 0, x2 ≥ 0,

Q2) How optimization problem can be formed & Discuss classification of
optimization problem. [10]

Q3) Solve x2 + 54/x by successive quadratic interpolation method. [10]

Q4) Discuss Exhaustive Search Method & Bounding phase method for bracketing.
[10]

Q5) Find Optimum solution using variable elimination Method, [10]
Minimize F(X1, X2) = [X1

2 + X2 – 11]2 + [X1 + X2
2 – 7]2

Q6) Explain the concept of Simulated Annealing. [10]

Q7) What is Gradients Search Method & Explain Cauchy's Method? [10]

SEAT No. :



��������	��
��������������

���������	��
���������

����������
���������	
���
��������������������

���������	
�����������
�����������������������������

���������	
��� ���������������

��������
���
���������������
�� �����	
���
���
����������
�� ����
 ����	���
����
 ��
 �	���
���	���	
�������	��
�� ����	��
 ��
 ���
 	����
 ����
 ��������
 ���
��	 ��
!� "��
�
 ���������	
 ��
��������
#� ������
$�������
 ����
 �
 �������	�

�����

��� �� ������	
���
�
������	��	�
������� ���

�� ��
����
���
��������
��
�	�������
�����
���
��������	�
��
�	
�����
���
��������� ���

��� �� ������	
 �������
��	�
�	�
������
��	�
�
�����
����
�!����� ���

�� "
�����
�	�������
������
��
�������
�	�
��
��������#
	�
�	���	�	�
$!�
�
���
���������
�����
��
%�&
'(�
�	�
���
����
)%!�
�
�����#
%�*
+������
��
%�$
'(��
,�
���
�������	
������	
���
��������
��
������
�	�
���
�����
��
�����
��������
�	�
������
�
������#
��	�
���
��	��
��������#
�����
+������
�	�
�	����
���	��
�	
���
������
���	�
'�����
�����������

��� �� ������	
�������-
��	���	
�	�
.����
��	���	� ���

�� /������
���
���
�
���������	
�
�	����
�	�
������������
��	���	
�
�����
�	�
��	
������� ���

��	�
�

�������	��



��������	� 


��� �� 0����
�
	��
	
1����
�����������
�	�
2	�����
�+����	� ���

��  ��������
 ���
 �	����
 �	
 3%
 !�
 �
�����
 ��
 4$5 
����
 �������
 �
 ���
�����	��	�
��
$5 #
1��
��������
�
�����
���	�
)
���� ���

��� �� ������	
,	�����	
 ����
�	�
6���71����	
 �������	�� ���

�� /�����
���
������	


2

2U

�� �
� ��� �� � � � � �� �� �	 
 � �
	 


v

v

F
F TF T T
T T

� ���

�� �� ������	
���
��������
��
��������
�+���������� ���

�� 1��
 �����	�
 ���
 ���
 ��������
 �	������
 ��
 ���8
  ��������
 ���
������������
���
��+������	�� ���
 ���	79*:#
"��79$:#
������	7$:#
�������7&:�

;�
���
����
����#
���������
���
����������
 2
�
�

,�
���
������
��������
 2
�

��
*:#
��	�
��
���
������
���
�������

��� �� /������
���
"�����<�
���
�	�
=��<�
>���� ���

�� ������	
�	������
�
������	
�	�
�	������
�
�������	� ���

��� 0����
�
	��
	
8

�� ;�������
�	�
��������
�
�
�������
�	
�
�������� ���

��  ������	
�+����	� ���

���



Total No. of Questions : 8]

[Total No. of Pages : 2

[5060]-634
M.E. (Mechanical) (Energy Engineering)

ADVANCED HEAT TRANSFER
(2013 Pattern) (Semester - I)

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

1) Answer any five questions.
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.

P4784

Q1) a) Derive an expression for generalized three dimensional heat conduction
equation in Cartesian Coordinates for unsteady flow. [7]

b) Explain the significance of Nusselt Number. [3]

Q2) a) Air at 30°C is flowing across a tube with a velocity of 25 m/s . The tube
could be either a square with side 5cm or a circular cylinder of diameter
5cm. The tube surface temperature is 124°C. Compare the rates of heat
flow in each case. [6]
Use NuD = 0.027ReD

0.805 Pr0.33 for circular tube
NuD = 0.102ReD

0.657 Pr0.33 for square tube
b) What are Heisler charts? Explain its significance in solving transient

conduction problems? [4]

Q3) a) An Aluminium sphere weighing 5.5 kg and initially at a temperature of
290°C is suddenly immersed in a fluid at 15°C. The convective heat
transfer coefficient is 58W/m2K. Estimate the time required to cool the
Aluminium to 95°C, using the lumped capacity method of analysis. [7]

b) Define and explain significance of Biot Number. [3]

P.T.O.
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Q4) a) Explain velocity and thermal boundary layer. [5]
b) Write a note on Dimensionless numbers in Convection. [5]

Q5) Net radiation from the surfaces of the two large plates maintained at a
temperature of 73°C and 23°C is to be reduced by 105 times. Calculate the
number of radiation screens to be placed between them to achieve this effect.
Assume that the emissivity of screen. εs= 0.05 and that of surface ε1=ε2 = 0.8.
After this if one of the screen is removed how many times the net radiation be
reduced? [10]

Q6) a) Explain filmwise and dropwise condensation. [6]
b) There is cylindrical projection of Diameter D and height H on a large

plane surface. Find the shape factor of the projecting surface (top plate
surface + curved cylindrical surface). w.r.t. to the plane surface. [4]

Q7) a) Using dimensional analysis establish a relation between Nusselt. Prandtl
and Grashof numbers. [5]

b) A metal ingot. 5cm by 8cm by 12cm. at a temperature of 50°C. is losing
heat by natural convection to air at 0°C. The vertical dimension is 12cm.
Calculate the coefficient of heat transfer. [5]
Take Properties of Air - β = 1/300 K–1 υ = 15.89×10–6 m2/s

K = 26.3 × 10–3W/mK Pr = 0.707

Q8) Write a note on : [10]
a) Atmospheric and Solar radiation
b) Pool Boiling Curve

Table : Properties of Air

Temperature (°C) υ(m2/s) K(W/mK) Pr ρ (Kg/m3)
42.5 17.4×10–6 2.74 × 10–2 0.705 1.217
77 20.92 × 10–6 3 × 10–2 0.7 1.217
100 23.13 × 10–6 3.208 × 10–2 0.688 0.946
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[5060]-635
M.E. (Mechanical-Energy Engineering)

ENERGY CONVERSION SYSTEMS
(2013 Pattern) (Semester - II)

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

1) Answer any five questions.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right side indicate full marks.
4) Use of calculator is allowed.
5) A ssume Suitable data if necessary

P4785

Q1) a) Write classification of energy sources. [6]
b) Explain the methods to derive the gaseous fuels from coal. [4]

Q2) The following are the data collected for a boiler using coal as the fuel. Find  out
the boiler efficiency by indirect method. Fuel firing rate = 5599.1 7 kg/hr. [10]
Steam generation rate = 21937.5 kg/hr Steam pressure = 43 kg/cm2(g)
Steam temperature = 377 °C Feed water temperature = 96 °C
%CO2 in Flue gas = 14 %CO in flue gas = 0.55
Average flue gas temperature = 190 °C Ambient temperature = 31 °C
Humidity in ambient air = 0.0204 kg / kg dry air
Surface temperature of boiler = 70 °C Wind velocity around the boiler = 3.5 m/s
Total surface area of boiler = 90 m2 GCV of Bottom ash = 800 kCal/kg
GCV of fly ash = 452.5 kCaI/kg  Ratio of bottom ash to fly ash = 90:10
Fuel Analysis (in %)
Ash content in fuel = 8.63 Moisture in coal = 31 .6
Carbon content = 41.65 Hydrogen content = 2.0413
Nitrogen content = 1.6 Oxygen content = 14.48
GCV of Coal = 3501 kCal/kg

P.T.O.
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Q3) a) The outer diameter of a Francis runner is 1.4 m. The flow velocity at inlet
is 9.5 m/s. The absolute velocity at the exit is 7 m/s. The speed of
operation is 430 rpm. The power developed is 12.25 MW, with a flow
rate of 12 m3/s. Total head is 115 m. For shockless entry determine the
angle of the inlet guide vane. Also find the absolute velocity at entrance,
the runner blade angle at inlet and the loss of head in the unit. Assume
zero whirl at exit. Also fluid the specific speed. [6]

b) Define various components of the compressed air distribution system.[4]

Q4) a) Explain the operating principle of stoker fired boilers. [6]

b) Explain the topping and bottoming cycle of cogeneration. [4]

Q5) a) Write a note on bubbling bed boiler. [5]

b) Energy Saving Opportunities in Cooling Towers. [5]

Q6) a) What is NPSH of a pump and effects of inadequate NPSH? [4]

b) Explain the compressor modulation to improve the performance of
compressed air system. [6]

Q7) Explain in detail any two methods to improve the efficiency of gas turbine
power plant with cycle analysis. [10]

Q8) a) Explain working proportions for Pelton turbine. [5]

b) Explain the factors affecting the pump performance. [5]
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Total No. of Questions : 7]

[Total No. of Pages : 2

[5060]-638
M.E. (Mechanical) (Energy Engineering)

NUCLEAR MATERIALS AND REACTOR FUNDAMENTALS
(2013 Pattern) (Semester - III)

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

1) Answer any five questions.
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.

P4787

Q1) a) Explain the fission process using the liquid drop model of a nucleus.[4]

b) Describe the following processes : [6]

i) Alpha decay

ii) Beta-minus decay

iii) Beta-plus decay

iv) Electron capture

v) Internal conversions

vi) Isomeric transitions

Q2) a) Explain the following scattering interactions between a neutron and a
nucleus : [6]

i) Elastic scattering

ii) Inelastic scattering

b) Why uranium-235 fissions with thermal neutrons and uranium-238 fissions
only with fast neutrons? Explain in detail. [4]

P.T.O.
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Q3) a) Describe the following reactions where a neutron is absorbed in a nucleus:
[6]

i) Radioactive capture

ii) Particle ejection

b) Explain the effect of radiation damage on nuclear materials. [4]

Q4) a) Explain the following processes of nuclear fuel enrichment. [5]
i) Gaseous diffusion
ii) Centrifuge process

b) How nuclear fuel rods are manufactured? Explain in detail. [5]

Q5) a) Explain various grades of enriched uranium and their applications. [5]
b) What is In-situ leaching? Explain in detail. [5]

Q6) a) Describe the relationship between the delayed neutron fraction, average
delayed neutron fraction, and effective delayed neutron fraction. [5]

b) What is the purpose of control rod and moderator in nuclear reactor?
Explain various types of control rods and moderators. [5]

Q7) Define and explain the following terms : [10]
a) Enriched uranium
b) Depleted uranium
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Total No. of Questions : 7]

[Total No. of Pages : 2

[5060]-641
M.E. (Mechanical - Mechatronics)

SYSTEM MODELLING, IDENTIFICATION & SIMULATION
(2013 Pattern) (Semester - I)

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

1) Answer Any five questions.
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.

P5102

Q1) Write the generic state space model of a MDOF system in Diagonal form and
discuss the advantage of such form. [10]

Q2) Draw the signal flow diagram for below transfer function. [10]

( )( )( )
( ) 24
( ) 2 3 4

C s
R s s s s

=
+ + + .

Q3) Determine the EOM of mechanical system (Fig Q3 (a)) using the Lagrangian
approach. [10]

P.T.O.
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Q4) Using a suitable block diagram explain the process of identification of a
frequency domain model.  [10]

Q5) List 3 types of fuzzy logic membership functions and explain their selection
process. [10]

Q6) Draw the flow chart and explain the working of Unscented Kalman Filter.[10]

Q7) Draw the bond graph for the electrical system shows in figure Q7. [10]
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⎡ ⎤
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1
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27.5 0.165P $ MW
dc

h
dp

= +

2
2

2

19.8 0.264P $ MW
dc

h
dp

= +
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+2����	�����3�4&� 5, 6 6 6
4&���3�+2	��	 +,, 6 6 6
+2	��	�3�2)� 75 6 6 6
2)��3�4)� +25 6 6 6
4)�38)� +75 6 6 6
8)��3�+2���	���� 5, 6 6 6

.9
��� �� :�����	��������	����	�����������������������������	�������	39�����	

������# ���
�� �����	����	����"����������	�9�1�$��"�������	������������	������

1
1

1

0.25 40
dc

P
dp

= +

2
2

2

0.30 30
dc

P
dp

= +

&�����	��������	��������������������-�����������������	���	�"����������	
9�1��"������������������	���"�������������"�25,�$�������������(���
����������	��"������������	����������	���# ���

��� �� ������	�������	�����3���""����	���������	��������	���������"�+,,�;&

0.01 0.001 0.002

0.001 0.02 0.003

0.002 0.003 0.03

B

− −⎡ ⎤
⎢ ⎥= − −⎢ ⎥
⎢ ⎥− −⎣ ⎦

��������	��������
����"������
)��*�+,,�$-�)	�*�2,,�$-�)
�*�<,,�$#
'���������������	�������	�������	�������	����	������	�������	�������
������������������	�+-2-��	��<# ���

�� %�������	����"�������"�"��������	���	��"�������������"��/=��
���"����#���
.9

��� �� ������������	�������	������"�����������"�	����	��"���	�����	��	������#���

�� %�����>3���""����	��"������������	����	�������������# ���
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[ ]
0

0

0

cos sin

2 2
P cos sin

3 3

2 2
cos sin

3 3

d q

d q

d q

k k k

k k k

k k k

θ θ
π πθ θ

π πθ θ

⎡ ⎤
⎢ ⎥
⎢ ⎥
⎢ ⎥⎛ ⎞ ⎛ ⎞= − −⎜ ⎟ ⎜ ⎟⎢ ⎥⎝ ⎠ ⎝ ⎠⎢ ⎥
⎢ ⎥⎛ ⎞ ⎛ ⎞+ +⎢ ⎥⎜ ⎟ ⎜ ⎟⎝ ⎠ ⎝ ⎠⎣ ⎦

0(where, 2 / 3and 1 / 3)d qK K K= = =
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Q1) a) Define database tuning. Explain important decisions to be made during
physical database design and database tuning. [4]

b) Explain Clustering for Index selection with suitable example. [4]

Q2) a) Explain different concurrency control mechanism for distributed database
transactions. [4]

b) Explain translation of global queries to fragment queries for distributed
databases. [4]

Q3) a) Why was the TPC-D benchmark replaced by the TPC-H and TPC-R
benchmarks? [4]

b) Explain a model for distributed query optimization with suitable example.
[4]

Q4) a) Consider following XML file. [4]

Total No. of Questions : 6]

[Total No. of Pages : 2

[5060] - 802
M.E. (Computer Engineering)

HIGH PERFORMANCE DATABASES
 (2013 Pattern)

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

1) All six questions are compulsory.
2) Neat diagrams must be drawn wherever necessary.
3) Assume suitable data, if necessary.
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Solve following XQuery using FLWOR expression
i) Select all the title elements under the book elements that are under

the bookstore element that have a price element with a value that is
higher than 30.

ii) Select all the title elements under the book elements that are under
the bookstore element, and return the title elements in alphabetical
order.

b) Consider XML file given in Q4 (a). Write DTD and XML Schemas for
XML file given in Q4 (a). [4]

Q5) a) Analysis and Design the requirements for any Mobile Database application
which consist of semi structured and unstructured data using any standard
Mobile Database. [5]

b) Explain Multimedia Databases with suitable example. [4]

Q6) a) Design fully Distributed Hadoop framework for large scale data
management and analytics with suitable business application [5]

b) Write a short note on (Any one) [4]
i) Job Tracker and Task Tracker
ii) Legacy Systems.
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M.E. (Chemical)

PROCESS OPTIMIZATION
(2013 Pattern) (Theory)

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

1) Answer any five questions from following.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right indicate full marks.
4) Assume suitable data, if necessary.

P5094

Q1) a) Find whether the following function is strictly convex / strictly concave
2 2
1 1 2 1 2 2( ) 2 5 12 13 4 9f x x x x x x x= + + + − + [5]

b) Write a note on - Continuity of a function. [3]

c) Explain Nature and Scope of Optimization. [2]

Q2) a) State the quadratic forms are positive definite, negative definite or
neither. [5]

i) f = x2  – 3x – 20

ii) f = –2x2 + 8x + 4

b) Explain Convex function. [3]

c) Define unimodal and multimodal function. [2]

Q3) a) Minimize f(x) = x
1

2 + x
2

2 + 3 starting at (x0)T = [ 2 1] in the direction
S0 = [–2 –2]T using simplex search method. Perform 2 steps. [5]

b) Find whether the given direction s at the point x is descent for the
function. [3]

f(x1, x2) = (x1
2 + x2 – 11)2 + (x1 + x2

2 – 7)2 S = (1, 0)T,  x = (1, 1)T

c) Write a note on - Optimality criteria of Multivariable optimization. [2]

SEAT No. :

P.T.O.
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Q4) a) Maximize f(x) = (x
1
 – 5)2 + (x

2
 – 2)2 Subject to linear constraints x

1
 ≥ 0,

x
2
 ≥ 0, 5 – x

1
 – x

2
 ≥ 0, –2.5 + x

1
 – x

2
 ≤ 0 Use Simplex method. [5]

b) Write a note on - Sensitivity analysis. [3]

c) Explain method of multipliers. [2]

Q5) a) Explain and write the algorithm for Random Search Method. [5]

b) Write a short nate on- Variable elimination method. [3]

c) What are the different types of Penality terms? [2]

Q6) a) Explain the differences between Genetic Algorithm and traditional
methods. [5]

b) What is fitness function in Genetic Algorithm? [3]

c) What is 'Mutation' in Genetic Algorithm? [2]

Q7) a) Minimize f (x) = x4 + (2 / (2 + x2)) + (5 / (3 + x3)). Use interval halving
Method. Write complete algorithm for this method and demonstrate at
least 3 steps towards finding optimized solution for the above function.

[5]

b) Minimize f (x) = 10x5 – 2x4 + 5x + 40 in the interval [–8, 8]. Use Secant
Method. Write complete algorithm for this method and demonstrate at
least 3 steps towards finding optimized solution for the above function.

[5]

Q8) a) Minimize f (x) = 3x3 – 2x2in the interval [–1, 1]. Use Newton Raphson
Method. Perform 2 iterations. [5]

b) Use Golden Search Method for above problem. Perform 2 iterations.[5]
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Total No. of Questions : 8]

[Total No. of Pages : 2

[5060] - 847
M.E. (Chemical Engineering)

ADVANCED PROCESS CONTROL
(2013 Pattern) (End Semester)

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

1) Answer any five questions.
2) Assume suitable data wherever necessary.
3) Draw neat figures wherever necessary.
4) Use of scientific calculators is allowed.
5) Figures to the right indicate full marks.

P5134

Q1) a) Differentiate between dynamic, state space and transfer function domain
models. Are they related to each other? [5]

b) Enlist the stages in model derivation process. [3]
c) Define modelling. [2]

Q2) a) Non-linear dynamic model equations are given as follows : [5]
dx1/dt = f1 (x1, x2, u)

dx2/dt = f2 (x1, x2, u) and
y = g (x1, x2, u)

where x1, x2 - input variables; y - output variable and u - manipulated
variable. Obtain the linearized state space equations.

b) Differentiate between feedforward and feedback control system. [3]
c) Define ratio controller. [2]

Q3) a) In a case of a 2 × 2 matirx system, if one RGA element in first row

calculated to be 
3
4

. According to the RGA properties, what are the other

elements in the RGA matrix? [5]
b) What is singular value decomposition? Explain. [3]
c) Define RGA. [2]

SEAT No. :
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Q4) a) What is involved in signal conditioning? Explain. [5]

b) What is Niederlinski stability index? [3]

c) Define MIMO control system. [2]

Q5) a) What are three major issues raised by the use of digital computer for
control system implementation. [5]

b) Differentiate between zero order and first order hold. [3]

c) How does an ideal sampler operate? [2]

Q6) a) Enlist and explain basic elements of Model Predictive control. [5]

b) Write short on Finite convolution model in MPC. [3]

c) Enlist one contemporary industrial control problem. [2]

Q7) a) What are the broad concepts involved in the application of z-transform
to discrete time control system analysis. [5]

b) What are various challenges faced by plant wide control system? [3]

c) Define digital control. [2]

Q8) a) Why is it incorrect to assume that one can obtain the z - transform of a
continuous function? [5]

b) What is pulse transfer function? [3]

c) Define analog control. [2]
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Total No. of Questions : 8]

[Total No. of Pages : 2

[5060] - 850
M.E. (Chemical)

PROCESS MODELING & SIMULATION
(2013 Pattern)

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

1) Answer any 5 questions.
2) Neat diagram must be drawn whenever necessary.
3) Assume suitable data, if required.
4) Use of logarithmic tables slide rule, Mollier charts, electronic pocket

calculator and steam tables is permitted.

P5133

Q1) Write short notes on : [10]
a) Law of conservation of momentum
b) Transport laws

Q2) What is Steady state and non steady state model? Explain it with suitable example. [10]

Q3) A continuous flow distillation column is fed with a binary mixture of A and B.
The relative volatility (α) of mix ture is constant. Consider the plates above the
feed plate. Derive the difference equations which relates the liquid composition
to the plate number n, if the overall plate efficiency is 100% and explain the
method of solving it. [10]

Q4) Explain any constrained optimization problems. [10]

Q5) A cup of coffee has an initial temperature of 74°C, but cools to 68°C in one
minute when placed in a room with a temperature of 21°C. Let Tn be the
temperature of the coffee after 'n' minutes [10]
a) Write a difference equation which describes the change in temperature of

the coffee from minute to minute.
b) Solve the resulting difference equation.

SEAT No. :
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Q6) Explain about Sequential modular approach with a neat flow chart in process
plant simulation. [10]

Q7) Write note on Orthogonal collocation to solve PDEs. [10]

Q8) Write down a computer simulation program to carry out bubble point
calculations. [10]
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Total No. of Questions : 8]

[Total No. of Pages : 2

[5060] - 872
M.E. (Petroleum Engineering)

GEOLOGY IN RESERVOIR DESCRIPTION
(2013 Pattern) (Semester - I) (Credit System)

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

1) Answer anys five questions.
2) Neat diagram must be drawn whenever necessary.
3) Figure to the right side indicate full marks.
4) Assume additional data, if required.

P5093

Q1) a) Define the following. Cementation and compaction, Dolomitization,
sandy shale. [4]

b) Draw a diagram showing difference in the grain size during normal
and reverse  sedimentation. Give brief description . [6]

Q2) a) How diagenetic changes alter porosity permeability relationship in sand
shale sequence? [5]

b) Write in brief Dunham scheme of classification of carbonate rocks. [5]

Q3) a) Describe in brief factors affecting sorting of sediments. Draw diagrams. [5]
b) Draw a composite failure envelope showing variation in the growth of

fractures with increasing confining pressure. Give brief description in
support of diagram. [5]

Q4) a) Porosity permeability variation with increasing depth is given in
following table. Plot a graph and comment on porosity permeability
variation with increasing depth. [5]
Depth Porosity Permeability Depth Porosity Permeability
2200 12.30 120.00 2206 22.04 1671.87
2201 14.70 235.00 2207 25.11 703.32
2202 17.20 753.00 2208 16.37 352.78
2203 19.70 1100.00 2209 23.04 1028.44
2204 22.40 315.00 2210 25.00 1216.00
2205 22.40 1385.00

Table 1 for Q.4 b

b) Use above table to calculate hydraulic units from the data. How many
flow units can be recognized here? [5]

SEAT No. :

P.T.O.
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Q5) a) Write with the help of a neat diagram volumetric description of a
carbonate reservoir. [5]

b) Why it is necessary to preserve cores at reservoir condition? Explain.[5]

Q6) a) Define following terms.

Dual water system, Gas slippage, petroleum system. structure contour
map. passion ratio. [5]

b) How structure contour maps are created? Draw a neat diagram to explain
the same. [5]

Q7) a) How is following recognized using logs? Draw sketches Porosity in
formation, presence of hydrocarbons. [5]

b) Why it is necessary to use combination of logs in systematic evaluation
of formation? [5]

Q8) a) Calculate the amount of oil present (OOIP) in a reservoir covering an
area of 250 acres with an average thickness of 23ft. The average porosity
is 25%. Formation Volume factor is 1.20 and water saturation is 22 %.
Calculate the changes in OOIP it variation of 10 percent is considered
(lower and higher value). [5]

b) What is nugget value, sill and range in a variogram? Draw a neat sketch
for explanation. [5]
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Total No. of Questions : 8]

[Total No. of Pages : 2

[5060]-877
M.E. (Petroleum Engineering) (Semester - II)

ENVIRONMENTAL TECHNOLOGY IN PETROLEUM ENGINEERING
(2013 Pattern)

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

1) Attempt Any Five questions.
2) Figures to the right side indicate full marks.
3) Illustrate your answers with suitable examples and diagrams, wherever

necessary.
4) Write relevant question number before writing the answer.

P4895

Q1) a) Write a brief note on: NORM in shale. [4]
b) Explain the toxicity of petroleum products and treatment chemicals. [3]
c) Write a note on ‘Clean Development Mechanism’. [3]

Q2) a) What is down hole oil water separator? Discuss about types and
advantages of down hole oil water separator.  [4]

b) What are the different chemicals used in bulk in drilling muds. How do
they affect the environment? [3]

c) Describe chemical methods to prevent oil spills. [3]

Q3) a) Explain about offshore and onshore waste management options in oil
industry.  [4]

b) Explain sources of hydrocarbon release into sea. [3]
c) Write a brief note on: Waste water treatment technology in oil industry.[3]

Q4) a) Explain pollution due to drilling and production operations and
environmental impact of discharge in the onshore and offshore areas.[4]

b) Discuss in brief different methods for oil spill control in marine
environment. [3]

c) Discuss about potential impacts of oil industry on the environment. [3]

P.T.O.
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Q5) Write notes on: (Any Two) [10]

a) Methods for treatment of produced water

b) Disaster Management

c) Clean Development Mechanisms

Q6 a) What do you mean Environmental impact assessment? Explain in brief
with suitable example. [4]

b) Explain the principle of HAZOP and HAZID. [3]

c) Write a note on “Integrated Environmental Biotechnology in Petroleum
Industry”. [3]

Q7) a) What is meant by mud dispersibility? Explain how selection of mud
based on environmental friendly decisions combat borehole stability
problems? [5]

b) Discuss Environmental Regulations in Oil Industries. [5]

Q8) Write notes on: (Any Two) [10]

a) Health and Safety Laws

b) Risk Analysis and Management

c) Role of petroleum industry in CO2 sequestration.
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Total No. of Questions : 7]
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[5060]-881
M.E. (Petroleum Engineering)
ADVANCE WELL CONTROL

(2013 Pattern)

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

1) Write any 5 questions out of 7 questions.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right side indicate full marks.
4) Assume suitable data if necessary.

P4897

Q1) a) Well is shut in gas kick. After pressure stabilization, both the pressure
are found to be rising 100  psi in every 10 min. calculate the gas migration
rate. TVD = 11,000ft, Mud weight =12.3 ppg, SIDPP=350psi, Gas
gradient = 0.115 psi/ft. [4]

b) Explain leak off test in detail. [6]

Q2) a) Discuss soft shut in procedure while drilling as per API RP 59. [4]

b) A well has been drilled to 11,000ft and pulling out was started for bit
change.  [3]

Mud density 10ppg What shall be the effect on bottom hole pressure
after pulling out 10 stands ( 90ft each) of 5”, ID 4.276”

Material displacement of 5” drill pipe = 0.0080 bbl/ft

9-5/8” casing shoe = 1,000ft, Casing capacity= 0.0717 bbl/ft, annular
volume 5” x9–5/8” 0.0475 bbl/ft

c) Discuss wait and weight method in detail. [3]

Q3) a) Discuss any three unusual situations in well control. [6]

b) Discuss well control in multilateral wells. [4]

P.T.O.
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Q4) a) A 18-3/4” subsea stack having two 5M annular preventers, 4 ram
preventers and six fail safe valves, requiring 1.1 gallons fluid to open or
close each valve. [5]

A 3000psi working pressure BOP control unit is used to operate BOP.
50% safety factor.

Annular preventer to close = 48.16 gallons,

Annular preventer to close = 37.61 gallons,

Ram preventer to close = 17.10 gallons,

Ram Preventer to open = 15.60 gallons

b) Discuss snubbing operation in detail. [5]

Q5) a) Discuss volumetric method in detail. [5]

b) Write short note on pressure test of BOP. [5]

Q6) a) Accumulator bottle capacity = 10 gallons [4]

Number of bottles = 20

Maximum operating pressure = 3000psi

Minimum operating pressure = l200psi

Pre charge pressure = 1000psi

During BOP function the pressure on accumulator bottle bank drops
from 3000psi to 1900psi. How many gallons of fluid did that function
use?

b) Write short note on i) Gas hydrate ii) MAASP [6]
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Q7) Hole size = 8.5” [10]

Hole TVD = 12,860ft

Casing 9-5/8” = l0,205ft

Drill pipe capacity = 0.0178 bbl/ft

HWDP = 558’long, capacity = 0.0088 bbl/ft

Drill collar = 722ft long, capacity 0.006 bbl/ft

Mud density = 16.8ppg

SCR = 600 psi at 30 spm

Mud pump out put = 0.107bbl/stroke

SIDP = 450psi, SICP = 680 psi

Calculate: Kill mud weight, ICP, FCP, Initial MAASP

Surface to bit stroke.
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Total No. of Questions : 8]

[Total No. of Pages : 2

[5060]-893
M.E. (Polymer Engineering) (Semester - I)

ADVANCED POLYMER TECHNOLOGY
(2013 Pattern)

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

1) Answer any five questions.
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.

P4900

Q1) a) Write a note on polybenzimidazoles. Give two examples of monomer
pairs and their structures involved in its synthesis. [5]

b) What are hydrogels? Explain the structural requirements for a polymer
to show hydrophilicity. [5]

Q2) a) Explain living cationic polymerization in detail. [5]

b) Write a note on polymers in lithography. [5]

Q3) Discuss ATRP and RAFT. Compare. [10]

Q4) a) Write a note on polymers from renewable resources. [5]

b) Write a note on acrylic rubber and give its synthesis and properties. [5]

P.T.O.
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Q5) a) Explain the role of polymers as catalyst with suitable examples. [5]

b) What do you understand by polymer supported reactions? Explain with
one example. [5]

Q6) a) Explain the concept of self-assembly with suitable examples. [5]

b) Write a note on photo-responsive polymers. [5]

Q7) a) Elaborate on crystalline melting temperature and glass transition
temperature and its characterization. [5]

b) Explain metathesis polymerization. [5]

Q8) a) Write a note on fire and heat resistant polymers. [5]

b) Write a note on Flory-Huggin’s equation and its significance. [5]



Total No. of Questions : 8]

[Total No. of Pages : 4

[5060]-894
M.E. (Polymer Engineering) (Semester - I)

RESEARCH METHODOLOGY
(2013 Pattern)

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

1) Answer any 5 questions from the following.
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.
6) Students are permitted to use standard statistical tables having normal

distribution area, F-test data, χχχχχ2 test data etc.

P4901

Q1) a) Explain in detail with diagram different steps in “Research Methodology.”
[6]

b) What are different types of research? Give examples for each. [4]

Q2) a) What is inductive method and deductive method in research? Explain
with flow chart. [4]

b) Discuss the criteria for choice of topic of research. [3]

c) Explain the importance of review of literature, different sources of
literature. [3]

Q3) a) How to collect data and represent it in different forms. Which is best
suited for engineering research. [4]

b) How do you estimate mean deviation? Sum of squares between samples
and sum of  squares within sample? [3]

c) What is degree of freedom? There are values grouped in 6 columns and
4 rows. What are the different degrees of freedom? [3]

P.T.O.
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Q4) a) Explain how to carry out linear regression analysis using computer
program. What is the significance of R2 value. [4]

b) Explain the term covariance. Give examples with diagram for variants
which are strongly covariant, negative covariant and not covariant. [3]

c) X 2 4 6 8 10

Y 4.5 9.2 13.5 17.9 23.0

Estimate the covariance between X and Y values given in the above
table. What does the covariance value indicate? [3]

Q5) a) Define ANOVA and one way and two way methods. Where do you use
two way ANOVA. [3]

b) Set up the ANOVA table for following example. Four grades of UV
stabilizer was used in HDPE and accelerated test UV test was carried
out with the hours before failure given in the table below. From ANOVA,
find if there is any significant change in the different grades of stabilizer.
Use the critical Factor table for 5%. [7]

UV Accelerated test hours

Stabilizer

1 1600 1610 1650 1680 1700

2 1580 1640 1640 1700 1750

3 1450 1550 1600 1620 1640

4 1510 1520 1530 1570 1600

Q6) a) Explain the different sections / formats in a project proposal. [4]

b) What are the agencies for submitting the project proposal? [3]

c) How do you estimate the budget for the proposed project? [3]
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Q7) a) Write a note on different forms of reporting the research results. [4]

b) Explain the difference in journal publications, conference paper and short
communication. [4]

c) Explain Impact Factor of a journal. [2]

Q8) a) Explain the term IPR. Which are different categories of IPR. [4]

b) Explain the different steps involved in obtaining patent. [4]

c) Explain the difference between Product patent and Process patent. [2]
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[5060]-896
M.E. (Polymer Engineering)

POLYMER PROCESSING AND TESTING
(2013 Pattern) (Semester - II)

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

1) Solve any 5 questions from total 8 questions.
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.

P4902

Q1) a) Explain the terms pressure flow, drag flow and leakage flow in extruder.
Analyze the drag flow in a single screw extruder. [4]

b) Write a note on residence time distribution in extrusion. [3]

c) List the types of products made by the process of thermoforming. [3]

Q2) a) Write a detailed note on flood starve feeding during extrusion and its
advantages and disadvantages. [5]

b) Discuss the test method used for determination of flexural properties.[3]

c) Explain the significance of studying barrier properties of plastic products.
[2]

Q3) a) Write a note on dispersed melting model. [5]

b) Write a note on pressure forming process variant of thermoforming with
neat figures. [3]

c) List various applications of reactive extrusion. [2]

P.T.O.
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Q4) a) Explain the process of injection molding of thermosets in details. [4]

b) Discuss in details construction of positive and flash compression molds.
[3]

c) Explain the calendaring process with neat sketches. [3]

Q5) a) Explain the terms dielectric constant, volume resistivity and surface
resistivity, breakdown voltage and power factor. [4]

b) Write a detailed note on reaction injection molding. [3]

c) What is an extensometer? Explain the test method used for determining
tensile  strength and modulus. [3]

Q6) a) Discuss the complete line for sheet extrusion in details with neat figures.[5]

b) Explain the Charpy and Izod impact test methods in details. [3]

c) Explain the test method for determining accelerated ageing test for plastics.
[2]

Q7) a) Explain the process of extrusion blow molding in details with neat figure.
[5]

b) Explain the process of transfer molding in details with neat figures. [5]

Q8) a) Explain injection blow molding process in details with neat figures. [5]

b) Explain the ultrasonic test and acoustic emission test in details. [5]
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Total No. of Questions : 8]

[Total No. of Pages : 2

[5060]-900
M.E. (Polymer Engineering)

POLYMER RHEOLOGY
(2013 Pattern)

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

1) Solve any 5 questions from total 8 questions.
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.

P4904

Q1) a) Explain the construction and working of a capillary rheometer. [5]

b) Discuss dynamic rheological experiments in details. Explain the terms
storage modulus, loss modulus and loss tangent. [5]

Q2) a) Derive an expression relating apparent viscosity to the geometry of a
cone and plate rheometer. [5]

b) Discuss Ellis model in details. [5]

Q3) a) Write a detailed note on WLF equation. [5]

b) Derive an expression for velocity profile and shear rate at wall for a
laminar fluid through a circular cross section. [5]

Q4) a) Discuss Doi-Edwards theory of molecular relaxation in details. [5]

b) Discuss poisson’s ratio, elastic modulus, bulk modulus and shear modulus
in details. [3]

c) What are Bingham fluids? [2]

P.T.O.
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Q5) a) Discuss dilatant and pseudoplastic fluids in details. [4]

b) Discuss the effect of molecular weight. [3]

c) Discuss the effect of molecular weight distribution on polymer melt
rheology. [3]

Q6) a) Analyze creep and stress relaxation behavior of viscoelastic materials
using Maxwell model. [5]

b) Discuss thixotropic and rheopectic fluids with examples. [5]

Q7) a) Derive an expression for velocity profile and shear rate at wall for a
power law fluid through a rectangular cross section. [4]

b) Explain the term normal stress. [3]

c) Discuss the phenomena attributed to second normal stress difference.[3]

Q8) a) Discuss the effect of plasticizers on polymer melt rheology. [3]

b) Discuss the effect of fillers on polymer melt rheology. [3]

c) Discuss time-temperature superposition in details. [4]
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Total No. of Questions : 6]

[Total No. of Pages : 2

[5060]-902
M.E. (Printing) (Semester - I)

PRINTING TECHNOLOGY MANAGEMENT
(2013 Pattern)

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

1) All questions compulsory.
2) Neat diagrams must be drawn wherever necessary.
3) Assume suitable data if necessary.

P4907

Q1) a) Explain production model structure for a newspaper printing business in
terms of production, supply and service. [9]

b) Explain different types of packaging products where outsourcing of
specific costly operations need to be done. [9]

OR

Q2) Explain with help of flowchart process for shopfloor management for a CTP.
[18]

Q3) a) What is the need for a Quality Program for any organization. [8]

b) Describe a continuous quality improvement plan for a newspaper
production system. [8]

OR

Q4) Explain activities of a quality assurance department in flexo plate making
section. [16]

P.T.O.
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Q5) Explain following : [16]

a) Quality costs

b) Failure costs

OR

Q6) Differentiate between chance variation and assignable cause variation. Explain
with example for production by offset process. [16]
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Total No. of Questions : 5]

[Total No. of Pages : 1

[5060]-904
M.E. (Printing Engineering)

RESEARCH METHODOLOGY
(2013 Pattern)

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

1) All questions are compulsory.
2) Figures to the right indicate full marks.
3) Assume suitable data, if necessary.
4) Neat diagrams must be drawn wherever necessary.
5) Use of electronic pocket calculator is allowed.

P4909

Q1) Explain in details the types of research. [10]

Q2) Write the comparison Between Research methodology and research methods.
[10]

Q3) Write Short Note on : [10]

i) Research Problem

ii) Motivation in research

Q4) Explain hypothesis in details. State the qualities of good hypothesis. [10]

Q5) State the significance of research. [10]

SEAT No. :
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