
Total No. of  Questions : 8] [Total No. of Pages :2

[4065] - 148
M.E. (Electronics) (Digital Systems/Computer)

COMPUTER NETWORKS
(2002 Course) (504304)

Time : 3 Hours] [Max Marks : 100

Instructions to 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 calculator is allowed.
6) Assume suitable data, if necessary.

SECTION-I

Q1) a) Explain the Network design issues in brief. [9]

b) Describe different approaches to network design and explain the
structure of network design tool. [9]

Q2) a) Explain M/M/2 system and derive necessary equations. [8]

b) In an M/M/1 Queuing system, Messages (independently) arrive to a
system at the rate of 10 per minute. Their lengths are exponentially
distributed with an average of 3600 characters. They are transmitted
on a 9600 bps channel. A character is 8 bit long. [8]

i) What is the average time T, in the system?

ii) What is Q, the average number of messages in the queue?

iii) What is the probability that there are 2 messages in the system?

iv) What is N, the average number of messages in the system?

Q3) a) Explain Address Resolution Protocol (ARP) and Reverse Address
Resolution Protocol (RARP). [8]

b) Compare different routing procedures with their applications. [8]

Q4) a) Describe  how layers in the ISO Reference model corresponds to
layers in the TCP/IP reference model. [8]

b) Explain the Flow deviation algorithm for routing. [8]

P.T.O.
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SECTION-II

Q5) a) At a switching center, messages arrive at the rate of 120/h. The message
length is distributed exponentially, with a mean length of 144
characters. The speed of the link serving the switching  center is 8
characters/s. Find the mean message waiting time and the link
utilization.  [8]

b) Draw ATM reference model and explain functions of its different
layers. [8]

Q6) a) Explain the sequences of socket procedures that the client & server
call. [8]

b) What are the network performance parameters? How they can be
estimated? [8]

Q7) a) Describe IPv6 and highlight important features of it. [8]

b) List design goals for a firewall. Also list four techniques used by
firewalls to control access and enforce a security policy. [8]

Q8) Write short notes (Any Three): [18]

a) VoIP

b) IEEE 802.11

c) SNMP

d) Bluetooth
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Total No. of  Questions : 6] [Total No. of Pages :2

[4065] - 221
M.E. (Petroleum Engineering)

ENVIRONMENT  MANAGEMENT  TECHNOLOGY & SAFETY PROCEDURES

�(2002 Course)

Time : 3 Hours] [Max Marks : 100

Instructions to candidates :

1) Answers to the two sections should be written in separate answer books.
2) Solve any two questions each  from Section-I and Section-II.
3) Neat diagrams must be drawn wherever necessary.
4) Assume suitable data, if necessary.

SECTION-I

Q1) a) What are the sources of air and water pollution during production of
oil and gas. What are the precautionary measures taken to avoid such
pollution by the petroleum industry? [15]

b) Explain different issues involved in and methods used for
decommissioning of onshore as well as offshore wells and structures.[10]

Q2) a) What is CO2 sequestration? Explain the role of petroleum industry in
CO

2
 sequestration. [15]

b) What are environmental air quality monitoring parameters? Explain
the equipment used for the purpose. [10]

Q3) Attempt any two of the following: [25]

a) Draw a figure to show stratification of the atmosphere based on
temperature / density relationship. Show major regions of the
atmosphere on your diagram. Give characteristics of each zone.

b) Summarize the sources of Indoor Air quality contaminants.

c) List and explain potential contaminants from sampling device and
well castings.

d) The Air Quality Index [AQI] was introduced for general public to
understand the outdoor air quality. Show the relationship between
AQI and Health Effects.

P 1536
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SECTION-II

Q4) Discuss the protocol for field investigation of a contaminated site, assuming
the contaminations due to spilled Petroleum products. Support your
discussion by considering the following: [25]

a) Levels of protection,

b) Work zone control, and

c) Knowledge of safety procedures.

Q5) a) Describe the processes involved in purifying natural gas before its
commercial sale.  [15]

b) Write a note on environmental problems associated with the production
of oil and gas at onshore and offshore sites. [10]

Q6) Write short notes on the following: [25]

a) Nature of environmental audit in petroleum industry,

b) Pollution due to drilling of oil wells,

c) Decommissioning of offshore structures,

d) Well abandonment procedure, and

e) Methods to control offshore spills.

����
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Total No. of Questions : 06] [Total No. of Pages : 2

[4065]-32
M.E. (Civil) (Structures)

EARTHQUAKE RESISTANT DESIGN OF STRUCTURE
  (2002 Course) (501507)

Time : 4 Hours] [Max. Marks : 100

Instructions to the candidates:

1) Answer any two questions from each section.

2) Answers to the two sections must 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.

7) Use of IS 1893-2002 (Part-1) is permitted.

P1462

SECTION - I

Q1) a) What are the causes and types of earthquake? [7]

b) What are the different major plates? Explain the Plate Tectonic Theory in
details? [8]

c) Describe the approaches used to measure the size of an earthquake?[10]

Q2) a) Explain in brief some of the earthquakes occurred in India? What lessons
are learnt from them? [7]

b) What are the criteria or demands of seismic resistant design of structures?
Explain the code based methods of seismic design of an earthquake?[8]

c) What is “Seismo-resistant Building Architecture?” Explain the major
aspects involved to avoid adverse effects of architectural design on seismo-
resistant building constructions? [10]

P.T.O.



[4065]-32 - 2 -

Q3) A plan of five storey SMRF building for T.V. Centre is as shown in
figure 3.1. The  Dead Load including self weight of slab etc. Is 5 kN/m2 and
Live Load 4 kN/m2 on each floor and 1.5 kN/m2 on the roof. The building is
situated in Zone IV. Assuming soil type II and storey height 3.5 m, determine
lateral forces and shears at different storey levels. [25]

Figure 3.1

SECTION - II

Q4)   a) What are the causes of instability of steel buildings? Discuss in detail the
P- Δ Effect. [10]

b) Describe the procedure to carry out dynamic analysis to obtain the designed
Seismic forces and its distribution along the height of multistory building.[15]

Q5)   Determine frequency and design seismic coefficient for an ordinary masonry
shear wall in primary health centre at Killari, given the following data-

Roof Load- 20 kN/m, Height of Wall - 3.5 m, Width of wall - 0.3 m, Unit
weight of wall - 20 kN/m2, Type of soil - Rocky. [25]

Q6) a) How would you carry the assessment of RC building to ascertain the
requirements and level of retrofitting? [10]

b) Describe with suitable sketches the various methods of retrofitting.[15]
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Total No. of  Questions : 8] [Total No. of Pages :2

[4065] - 412
M.E. (Civil) (Const. & Mgmt.)

CONSTRUCTION CONTRACTS ADMINISTRATION & MGMT.

�(2008 Course) (501108) (Sem. - II)
Time : 4 Hours] [Max Marks : 100

Instructions to the candidates :
1) Answers 3 questions from Section - I and 3 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) Assume suitable data, if necessary.

SECTION-I

Q1) a) Define contract as per ICA 1872 and explain the various conditions
necessary for the formation of a valid contract. [1+8]

b) Compare and contrast between Lump Sum, Cost plus, and EPC
contracts giving suitable examples. [9]

Q2) a) Draft various pre-qualifications necessary to enecute a metro rail project
of worth 2000 crores to be completed in 3 calendar years. Assume
suitable additional data as required. [8]

b) Discuss advantages and limitations of the e-tendering process with a
case study. [8]

Q3) a) Explain the various types of the FIDIC document and state where
each type is used. [8]

b) Explain two bid system of tender submission in detail. [8]

Q4) Explain the following: [16]

i) Causes for construction claims.

ii) Various types of advances given to contractor.

iii) Price escalation adjustment.

iv) Voidable and Void Contracts.

P.T.O.
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SECTION-II

Q5) a) Explain “Breach of Contract” and its subsequent consequences as
formulated in the ICA (1872) based on various sections.  [9]

b) Discuss “Institutionalised Arbitration” and explain its advantages over
conventional arbitration. [6+3]

Q6) a) Explain the following types of dispute resolution mechanisms in brief:

i) Mediation [2]
ii) Conciliation [2]
iii) Dispute adjudication board. [4]

b) Explain (2AN–B) and concept of Evaluated Bid Price (EBP) with
appropriate examples. [4+4]

Q7) With respect to the FIDIC New Red Book document, explain the provisions
as regard: [16]
i) Force Majeure

ii) Payment of Bills

iii) Defective work

iv) Liabilities of third parties

Q8) Explain the following:- [16]
i) Particular conditions of contract.

ii) Mobilization and de-mobilization.

iii) Duties of Arbitrator.

iv) Extra Items and substituted items in a contract.
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Total No. of  Questions : 6] [Total No. of Pages :2

[4065] - 42
M.E. (Civil-Structures)

HIGH RISE STRUCTURES
(2002 Course) (501510(a)) (Elective - II)

Time : 4 Hours] [Max Marks : 100

Instructions to the candidates :
1) Attempt any two 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) Assume suitable data, if necessary.
6) Use of cell phone is prohibited in the examination hall.
7) Use of electronic pocket calculator, latest I S codes and steel table is

allowed.

SECTION-I

Q1) Design a R C chimney for the following data: [25]

Height = 60 m

External diameter = 5.00 m

Wall thickness = 280 mm at top (linearly varying)

Safe bearing capacity of soil = 300 kN/m2.

Q2) Design the suitable type of foundation for transmission tower. The
foundation of leg member is subjected to the following loading. [25]

Type of load Normal condition Broken wire condition

Downward load : 500 kN 600 kN

Upward load (Seismic/ wind) : 400 kN 450 kN

Shear force : 15 kN 25 kN

Moment in longitudinal dirn : 25 kNm 50kNm

Moment in transverse dirn : Nil 30 kNm

Q3) A 60 m high steel tower is to be erected for transmission line for single
circuit three phase 50 cycle per second. Suggest the suitable geometry and
determine the various forces acting on tower under normal operating
condition. [25]

P.T.O.
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SECTION-II

Q4) a) Describe the seismic behavior of various bracing system used in
multistory buildings. [15]

b) Members with variable second moment of area frequently used in tall
building give the suitable reason. [10]

Q5) a) Compare the overall structural performance of shear walls, coupled
shear and bracing in tall building with the earthquake excitations.[10]

b) Explain with suitable sketches the effect of vertical settlement of
foundation in tall building.  [15]

Q6) A self supporting steel stack is 60 m high and its diameter at top is 3.0 m.
Design the plates for the stack, base plate and anchor bolts. The stack is
located in the industrial zone where intensity of wind pressure up to 30 m
is 1.5 kN/m2. Use IS: 6533 and IS: 875. [25]
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Total No. of  Questions : 6] [Total No. of Pages :2

[4065] - 464
M.E. (Civil) (Structures)

THEORY OF PLATES & SHELLS

�(2008 Course) (501408) (Sem. - II)
Time : 4 Hours] [Max Marks : 100

Instructions to the candidates :
1) Attempt any two 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 non programmable electronic calculator is allowed.
6) Assume suitable data, if necessary.

SECTION-I

Q1) a) Explain clearly assumptions made in Classical Plate Theory (CPT)
and hence derive displacement model of CPT. [8]

b) Classical Plate Theory is applicable only for thin plates and not for
thick plates. Write your comments. [7]

c) Differentiate clearly difference between Navier’s and Levi’s solution
in the analysis rectangular plates. [10]

Q2) a) A rectangular plate of length 1000 mm is simply supported on all
sides and carries uniformly distributed load of intensity 30 N/mm2.
Determine maximum displacement and maximum stress in the plate.
E = 2 × 105 N/mm2, v = 0.30. [20]

b) Explain how the accuracy in the results of central displacement in the
Navier’s solution can be achieved and hence discuss convergence of
result. [5]

Q3) Derive an expressions for transverse displacement, moments and shearing
forces for edge simply supported circular plate subjected to uniform lateral
loading. [25]

P.T.O.
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SECTION-II

Q4) a) Derive equations of equilibrium for thin shells with neat diagram of
geometry and stress resultants. [18]

b) Explain Membrane Theory for shells. [7]

Q5) a) Determine ,Nφ  N  forces for a spherical dome of constant thickness

under its own weight.  [15]

b) Explain Lundgren’s beam theory for cylindrical shells. [10]

Q6) a) Derive equations of equilibrium for cylindrical shells. [15]

b) Determine N
x
, N  and xN  forces for a horizontal circular cylindrical

shell filled with liquid and supported at ends. [10]

����
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Total No. of  Questions : 8] [Total No. of Pages :2

[4065] - 481
M.E. (Civil) (Environmental Engg.)
OCCUPATIONAL SAFETY &  HEALTH
(2010 Course) (501505(a)) (Elective - 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) Figures to the right indicate full marks.
5) Use of logarithmic tables, silde rule, Mollier charts, electronic pocket

calculator and steam tables is allowed.
6) Assume suitable data, if necessary.

SECTION-I

Q1) a) Explain the important provisions made in Occupational Safety and
health Act. [8]

b) Comment in detail on occupational safety and health administration.
[8]

Q2) a) What are the measures for preventing ergonomics hazards? Explain. [8]

b) Explain ergonomics program. [8]

Q3) a) Explain human error and fault tree analysis. [8]

b) How to control hazards in Chemical industry. [8]

Q4) Write short notes on following: [18]

a) Hazard analysis

b) Task analysis

c) Needs of ergonomics

SECTION-II

Q5) a) What measures are required for the prevention and protections of the
fire? Explain. [8]

b) Explain fire development and its severity. [8]

P.T.O.
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Q6) a) Comment on occupational health. Explain requirement of safety
consideration  to maintain health. [8]

b) Explain different methods to control accidents at working place. [8]

Q7) a) What are the health problems in textile industries? [8]

b) Which occupational health and safety considerations are required in
waste water treatment plants? Explain. [8]

Q8) Write short notes on following: [18]

a) Extinguishing fire.

b) Personal safety equipments.

c) Investigation methods to control accidents.

���
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Total No. of Questions : 10] [Total No. of Pages : 2

[4065]-484
M.E. (Civil) (Environmental Engg.)

INDUSTRIAL WASTE WATER MANAGEMENT
  (2010 Course) (501508) (Sem. - 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 answer 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 and steam tables is allowed.

6) Assume suitable data, if necessary.

P1248

SECTION - I

Q1) a) What are the effects of industrial effluents on sewers and treatment plants?[8]

b) What are organic, chemical and biological characteristics of wastewater?[8]

Q2) a) Explain waste reduction and volume Reduction techniques. [8]

b) Explain neutralization and proportioning. [8]

Q3) a) State methods of removal of phosphorous from industrial wastewater
and explain any one. [8]

b) State methods of removal of nitrogen from industrial wastewater and
explain any one. [8]

Q4)   a) Explain any one method of removal of heavy metal from wastewater.[8]

b) What is the necessity of treatment of industrial effluent? Explain grab
and composite sampling. [8]
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Q5)   Write short notes on the following (any Three): [18]

a) Absorption and adsorption.

b) Equalization.

c) Air stripping.

d) Membrane Separation Process.

SECTION - II

Q6) a) Explain the manufacturing process of Textile industry. [8]

b) Draw a flow diagram of manufacturing process of Paper and Pulp
industry. State the sources of wastewater generated from the
manufacturing process of paper and pulp industry. [8]

Q7) a) Draw a flow diagram for treating wastewater of sugar and steel industry. [8]

b) What are the characteristics of Petroleum refineries and Tanneries? State
the disposal methods of industrial treated waste water. [8]

Q8) a) Comment in detail on location and need of CETP? [8]

b) What are the applications of each treatment unit used for CETP? What
are the Operation & Maintenance Problems of CETP? [8]

Q9) a) What is a necessity of Common Effluent Treatment Plant (CETP)? Enlist
treatment units used for CETP. [8]

b) Which are the wastes generated from manufacturing process of distillery
industry? Draw a flow diagram for treating wastewater of distillery. [8]

Q10)  Write short notes on the following (any Three): [18]

a) Trickling Filter.

b) Characteristics of dairy unit.

c) Treatability Index.

d) Disposal of effluent.
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[4065] - 491
M.E. (Mechanical-Heat Power)

NUMERICAL METHODS IN THERMAL AND FLUID ENGINEERING

(2008 Course) (502101) (Sem. - I)
Time : 3 Hours] [Max Marks : 100

Instructions to candidates :
1) Answer 3 Questions from each section.
2) Assume suitable data, if required.
3) Figures to the right (in square brackets) indicates full marks.
4) Use of a calculator is allowed.

SECTION-I

Q1) Consider the function.

22

1
),(

yx
yxf

+
=

Evaluate the double integral.

dydxyxf .),(
3

2∫∫
Using

a) Trapezoidal Rule with 5.0== yx δδ [5]

b) Trapezoidal Rule with 25.0== yx δδ [12]

Q2) Mechanical engineers, as well as most other engineers, use thermodynamics
extensively in their work. The following polynomial can be used to relate
the zero pressure specific heat of dry air, C

p
 KJ/kg K to temperature:

C
p
=0.99403+1.671×10–4T+9.7215×10–8T 2–9.5838×10–11T 3+1.952×10–14T 4

Determine the temperature that corresponding to a specific heat of 1.1 and
1.2 kJ/kg k. [16]

Q3) Curve fitting by using Least Square
A metal sphere of 25 mm diameter initially at 325 is immersed in an
ol bath at 0oC. The table below gives measurement of sphere
temperature Vs time.
Temp.(oC) 325 150 65 30 18 5 2
       (y)
Time (Sec.) 0 1 2 3 4 5 6
       (x)
Using least Square Technique fit curve. y = aebx [16]

P.T.O.
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Q4) Consider one dimensional transient conduction in a rod of 1m length,
given by

2

2

x

T

t

T

∂
∂=

∂
∂ α

The boundary and initial conditions are

• T = 50 at t = 0 (initial condition)

• T = 0 at x = 0 (boundary condition)

• T = 100 at x = 1. (boundary condition)

Choose ./m1Take.02.0andm25.0 2 sstx === αδδ

a) Using the explicite method, advance by two time steps and
determine the temperature field at t = 0.04s. [12]

b) Form the equations for the semi-implicite scheme for one time
step. The solution is not required. [5]

SECTION-II

Q5) Solve the system [16]

3x1 + 2x2 + x3 = 10

2x1 + 3x2 + 2x3 = 14

x1 + 2x2 + 3x3 = 14

By using LU decomposition method.

Q6) Consider the matrix A given by

0

0

1

and

321

232

123

== bA

a) Determine the maximum eigen values using the Power method. [6]

b) Determine the minimum eigen value using the Power method. [11]

Q7) Consider the equation 0sin)6(42

2

=+++ tx
dt

dx
x

dt

xd ω

With initial condition 18006and4 ==== ωandtatx
dt

dx
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a) Decompose the equation into 2 first order equations. [2]

b) Integrate using Forward Euler with step size [15]
1till0from2.0 ===∂ ttt

Q8) Solve following equation over square domain

.1handboundaryon0uwith30and30 ==≤≤≤≤ yx

22
2

2

2

2

2 yx
y

u

x

u =
∂
∂+

∂
∂

a) Form the equation at the nodes. [8]

b) Carry out 4 cycles of iteration, using the relaxation method. [8]

���
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Total No. of  Questions : 10] [Total No. of Pages :2

[4065] - 522
M.E. (Mechanical) (Design Engineering)

ANALYSIS AND SYNTHESIS OF MECHANISMS
(2008 Course) (502210) (Sem. - II)

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 answer 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 and  steam tables is allowed.
6) Assume suitable data, if necessary.
7) Solve Graphical Problems on Drawing sheets.

SECTION-I
Q1) a) What do you mean by degree of freedom of a kinematic pair? How

are pairs classified? Give examples. [8]
b) What is kutzback’s criterion for degree of freedom of plane

mechanisms? In what way Gruebler’s criterion is different from. it?[8]

Q2) In the mechanism shown in fig. 1 ω 2
 =10 rad/s (cw) constant. Determine

ω 6
 and 6α  using method of normal acceleration.

Given: O2A = 7.5cm, AB = 5cm, BC = 7.5cm O5C = 6.25cm (and is
vertical), CD = 10cm, BD = 5cm, O6D = 5cm.

.117DBO,115ABC,110ABO o
6

oo
2 =∠=∠=∠ [16]
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Q3) a) Explain the dynamics of mechanism with elastic links.. [8]
b) Derive the Euler-savary equation. [8]

Q4) a) Explain the force analysis of a four bar slider-crank linkage. [8]
b) �������	
����	�������	���	������	�������	����	�	��������	��������[8]

Q5) Write short notes on any 3:- [18]
a) Inflection circle
b) Cubic of stationary curvature
c) Analysis of mechanism by matrix method.
d) Bobillier constructions.

SECTION-II

Q6) a) Design a four link mechanism when the motion of the input and the
output links are governed by a function y=x2 and x varies from 0 to 2
with an interval of 1. Assume θ to vary from 50o to 150o and φ  from
80o to 160o. Use graphical method. [10]

b) What is the pole of a coupler link of four link mechanism? Enumerate
its properties. What is relative pole? [6]

Q7) a) Determine the lengths of the links of a four bar linkage to generate

y=log
10

x in the interval .101 ≤≤ x  The length of the smallest link is
5cm. Use three accuracy points with chebychev’s spacing. Use
analytical method. [10]

b) Explain cusp and crunode. [6]

Q8) a) Write a short note on branch and order defects. [8]
b) Explain the term cognate and Roberts-chebychev theorem. [8]

Q9) a) Explain the Denavit-Hartenberg parameters for the Hooke, or  cardan,
universal joint with a neat sketch. [8]

b) Explain the matrix method of analysis or spatial mechanisms. [8]

Q10) Write short notes on any 3:- [18]
a) Bermester points.
b) Center point and circle point circles.
c) Synthesis of dwell mechanisms.
d) Type synthesis and order synthesis.

���

[4065]-522                                        - 2 -



Total No. of  Questions : 8] [Total No. of Pages :2

[4065] - 540
M.E. (Mechanical) (Mechatronics)

DRIVES AND ACTUATORS
(2008 Course) (502810) (Sem. - II)

Time : 3 Hours] [Max Marks : 100

Instructions to candidates :
1) Answers to the two sections must be written on separate answer papers.
2) Figures to the right indicates full marks.

SECTION-I

Q1) a) Explain any four types of thyristors. [8]

b) Describe the following ratings of SCR, [8]

i) Surge current rating

ii) i2t rating

iii) di/dt rating

iv) dv/dt rating

Q2) a) Explain how speed of DC motor is controlled using converters. [8]

b) Explain with neat sketch, the four quadrant chopper for variable speed
drive of a dc motor. [8]

Q3) a) Compare Diaphragm actuators and piston actuators. [8]

b) Describe in brief Hall resolver and pulse coder. [8]

Q4) Write any three short notes on: [18]

a) Four quadrant choppers

b) Synchronous motor

c) Output characteristics of n-channel MOSFET.

d) Cyclo-converters

SECTION-II

Q5) a) Discuss with one application, types of mechanical valves. [8]

b) What are gear boxes? How many types of gear boxes are used in final
control? Discuss any one application of each type of gear box. [8]

P.T.O.
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Q6) a) Compare Electric Motors and Hydraulic Motors as drives in final
control elements. [8]

b) Enlist the advantages, limitations and applications of Hydraulic Systems
and Pneumatic Systems. [8]

Q7) a) Explain chain boxes used in mobile cranes. [8]

b) Explain selection criterion of butterfly valves and ball valves. [8]

Q8) Write short note: [18]

a) Stepper motor

b) Four quadrant choppers

c) Induction motor used as drives.

���

[4065]-540                                        - 2 -



Total No. of  Questions : 8] [Total No. of Pages :2

[4065] - 563
M.E. (Mechanical) (Automotive Engineering)

AUTOMOTIVE CHASSIS DESIGN
(2008 Course) (502310) (Elective - IV)

Time : 3 Hours] [Max Marks : 100

Instructions to the candidates :
1) Answer any three questions from eachSection.
2) Answers to the two sections should be written in separate answer books.
3) Neat diagrams should be drawn wherever necessary.
4) Assume suitable data, if required, but state the assumptions clearly.
5) Figures to the right indicate full marks.
6) Use of calculator is allowed.

SECTION-I

Q1) a) What is the purpose of independent suspension system? How is it
achieved in front and rear axel? [8]

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 [8]
i) Spring stiffness
ii) Wire diameter
iii) Mean coil diameter
iv) Number of active turns

Q2) a) What is true rolling? What is the condition to be satisfied by all types
of steering mechanism for true rolling of a vehicle? [8]

b) Compare manual steering with power assisted steering. Describe
hydraulic power steering system with neat diagram. [8]

Q3) a) Explain the function and working of steering gear box mechanism
with neat sketch. Name its components. [8]

b) With the help of neat diagram explain the working and construction
of disc brake. [8]

P.T.O.
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Q4) Write short note on the following (Any three): [18]

a) Mc pherson strut system

b) Steering characteristics

c) Hydraulic braking system

d) Air spring

SECTION-II

Q5) a) Differentiate between reversible and irreversible steering. [4]

b) Give the construction of brake lining. How are they fixed to the brake
shoes? [6]

c) Justify the need of variable rate spring for heavy duty commercial
vehicle. Explain the salient features of variable rate leaf spring. [6]

Q6) a) Explain the parameters on which the tread wear fatigue life and road
grip depend. [6]

b) What is run flat concept? What are the design features of run flat tyre?
[10]

Q7) a) With the help of neat sketch explain suspension of rigid six wheelers.
[8]

b) Explain spring stresses in rigid six wheelers. [8]

Q8) Write short notes on the following (Any Three): [18]

a) Scammell articulated trailer

b) Aspect ratio

c) Active suspension

d) Tread design

���
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[4065] - 583
M.E. (Electrical) (Power Systems)

POWER SECTOR ECONOMICS,  MANAGEMENT AND RESTRUCTURING

(2008 Course) (503202) (Sem. -I)
Time : 3 Hours] [Max Marks : 100

Instructions to the candidates :
1) Answer any two 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) All questions carry equal 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-I
Q1) a) What are the reasons for initiating the idea of deregulation in power

sector? [8]
b) Explain the regulatory process in India. Also discuss ‘Rate of Return’

regulation [8]
c) With reference to tariff setting, how following points are considered.

i) Fuel cost adjustments
ii) Subsidy
iii) Regulator asset and liabilities. [9]

Q2) a) What are different key performance indicess used for assessment of
performance of an utility? [8]

b) Calculate life cycle costs (NPV) for the projects having initial
investment of Rs. 100000/- each. The cash flow streams are given
below.

Year Project 1 Project 2
cash flow in Rs. cash flow in Rs.

1 50000 20000
2 30000 20000
3 20000 20000
4 10000 40000
5 10000 50000
6 – 60000

Take discounting factor as 12%. Compare two projects for their
economic viability. [9]

P.T.O.
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c) Explain effect of renewable energy on tariff. Also state factors to be
considered for renewable energy tariff. [8]

Q3) a) What are different tariff setting principles? How tariff is linked with
quality of supply? [9]

b) What are the challenges before Indian power sector undergoing
reforms. [8]

c) Explain in detail performance based regulation and price cap regulation.[8]

SECTION-II

Q4) a) Explain forward and future contracts. [8]

b) Discuss features of deregulated power industry in UK. [8]

c) What are ancillary services? How these are acquired? [9]

Q5) a) Explain power system models used in energy trading.  [8]

b) Discuss following: [9]

i) Zonal pricing

ii) Market clearing price.

iii) Non price issues in regulation.

c) What is congestion? How it can be managed? [8]

Q6) a) Explain methods of transmission pricing. [8]

b) Write notes on: [8]

i) Spot pricing

ii) Real-time pricing.

c) What are the responsibilities of ISO? Also explain option and contract
for differences. [9]
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Total No. of  Questions : 6] [Total No. of Pages :1

[4065] - 598
M.E. (Electrical) (Power Electronics and Drives)

ENERGY MANAGEMENT AND POWER QUALITY  IN  ELECTRICAL DRIVES

�(2008 Course) (503302) (Sem. -I)
Time : 3 Hours] [Max Marks : 100

Instructions to candidates :
1) Answer any two 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) Use of logarithmic tables slide rule, mollier charts, electronic pocket

calculator and steam tables is allowed.
5) Assume suitable data, if necessary.

SECTION-I

Q1) a) Explain loss model optimal control of induction motor. [15]
b) Explain VFD controlled operation of fans and pumps. [10]

Q2) a) Which are different power quality issues present? [15]
b) Give capacitor size and location fixation criteria and cause of power

losses. [10]

Q3) a) Explain factors affecting energy efficiency of refrigeration system.[15]
b) Explain cogeneration and its types and need. [10]

SECTION-II

Q4) a) Explain the term harmonics and corrective measures to be applied.[15]
b) Classify different power system disturbances in detail. [10]

Q5) a) What are different sources of harmonics?  [10]
b) Explain various transformer connections for improving power quality.[15]

Q6) a) Explain series type Active power filter and reference signal generation.
[15]

b) Explain different Power quality reliability indices. [10]

����
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Total No. of  Questions : 6] [Total No. of Pages :2

[4065] - 608
M.E. (E&TC) (Microwave)

APPLICATIONS OF MICROWAVES TO RADAR AND SATELLITE
(2008 Course) (504224 (a)) (Elective - I)

Time : 3 Hours] [Max Marks : 100

Instructions to the candidates :
1) Answer any two questions from each Section.
2) Answers to the two sections should be written in separate answer books.
3) Figures to the right indicate full marks.
4) Assume suitable data, if necessary.

SECTION-I

Q1) a) Derive the RADAR range equation considering all the Losses. [10]

b) RADAR is fit with an antenna and it has a radius of 0.5m. It has
bandwidth of 0.5MHz while operating at a frequency of 8GHz. The
radar cross section is 5m2 at a maximum distance of 12km. Find peak
transmitter power if the noise figure is 4.77dB. [10]

c) Radar operates at 10GHz and peak power of 500kW. Its minimum
receivable power is 0.1pW. Its antenna has a capture area of 5.0sqm
and the radar cross section of the target is 20sqm. Find the maximum
range of the radar. [5]

Q2) a) Explain the concept of Synthetic Aperture RADAR (SAR) with
illustrations, block diagrams and its application. Also discuss the recent
trends in SAR. [8]

b) Explain the concept of Real Imaging RADAR with illustrations, block
diagrams and its application. [7]

c) What is RCS and how it is estimated? Explain with all relevant
expressions? [10]

Q3) a) Explain the evolution of satellite communication systems. [5]

b) Explain with relevant block diagrams the satellite subsystems:
Telemetry, tracking, command, Power subsystems. [15]

c) State and explain the Kepler’s Laws of orbital motion. [5]

P.T.O.
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SECTION-II

Q4) Suppose we have 4-GHz receiver with the following gains and noise
temperature. [25]

T
in 

= 25°K, T
RF

 = 50°K, T
IF 

= 1000°K, T
in 

= 25°K, G
RF 

= 23dB, G
IF 

= 30dB

a) Calculate the system noise temperature assuming that the mixer has a
gain Gin = 0dB.

b) Recalculate the system noise temperature when the mixer has a 10dB
loss.

c) How can the noise temperature of the receiver be minimized when
the mixer has a loss of 10dB?

d) Suppose the system has an LNA with a gain of 50dB. A section of
lossy waveguide with an attenuation of 2dB is inserted between the
antenna and the RF amplifier. Find the new system noise temperature
for a waveguide temperature of 300K.

Q5) a) Explain the power budget analysis in satellite link with suitable
mathematical expressions. [8]

b) A satellite at a distance of 6000km from a pilot on the earth’s surface
radiates a power of 3W from an antenna with a gain of 18dB in the
direction of the observer. Find the flux density at the receiving point
and the power received by antenna with effective area of 10m2. The
satellite operates at a frequency of 10GHz. The receiving antenna has
a gain of 50dB. Find the received power. [10]

c) What is G/T ratio and explain its significance in satellite
communications. [7]

Q6) Explain the following multiple access techniques in detail giving
illustrations, applications, standards relevance to satellite
communications. [25]

a) FDMA

b) TDMA

c) SS-TDMA
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Total No. of  Questions : 10] [Total No. of Pages :2

[4065] - 642
M.E. (E&TC-VLSI and Embedded Systems)

SOFTWARE DEFINED RADIO
(504192) (2008 Course) (Elective - IV)

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) Figures to the right indicate full marks.
4) Assume suitable data, if necessary.

SECTION-I

Q1) a) Explain the concept and need of Software defined radio? List the
advantages of software defined radio  over existing wireless
technologies. [8]

b) How is software radio different than other radios? Explain the relation
between cognitive radio and software defined radio. [8]

Q2) a) Explain the relation of software communications architecture (SCA)
in relation with Software defined radio. [8]

b) Explain different overview in relation to SDR namely: Architecture
Overview. Functional Overview and Networking Overview. [8]

Q3) a) In relation to SRD. explain the steps involved in transmitter and
receiver of RF front end. [8]

b) Explain how smart selection of ADC/DAC enables better design of
software defined radio? [8]

Q4) a) Draw and explain the functional architecture (typical architecture) of
Software defined radio. [8]

b) Enlist the various factors to be considered while designing the dynamic
range of SDR receiver? [8]
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Q5) Write short notes on (Any Three): [18]

a) SDR Forum.

b) Joint Tactical Radio System (JTRS).

c) COBRA in relation to SDR/JTRS.

d) SPEAKeasy.

e) SDR and hardware issues (FPGA/CPLD/ASIC).

SECTION-II

Q6) a) What are the different adaptive techniques involved in the processing
of Software defined radios? Explain any one of them. [8]

b) How to apply Software defined radio’s principles to antenna systems?
[8]

Q7) a) What are the factors to be considered while selecting the antenna for
SDR? [8]

b) Explain the implementation of low cost SDR platform? [8]

Q8) a) Explain the role of Digital Signal processing algorithms in software
defined radios. [8]

b) Explain the parameters to be considered for selecting a processor for
SDR application? [8]

Q9) Explain any two applications of SDR/JTRS amongst the following: [16]

a) Military

b) Commercial systems

c) RFID

d) Aerospace

Q10) Write short notes (Any Three): [18]

a) Smart Antennas

b) Future of Software defined radio

c) GNU radio

d) RTOS

e) Core Framework in relation to JTRS
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Total No. of  Questions : 8] [Total No. of Pages :2

[4065] - 661
M.E. (E & TC) (Signal Processing)

COMPUTER VISION
(2008 Course) (504511) (Elective - IV)

Time : 3 Hours] [Max Marks : 100

Instructions to candidates :
1) Answer any three questions from each Section.
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) Assume suitable data, if required.

SECTION-I

Q1) a) Explain working of CMOS camera sensor. Explain what is meant by
camera resolution. [8]

b) What is Bayer filter array? How it is used to capture color information?
[8]

Q2) a) Explain the following: [8]
i) Homogeneous coordinate system
ii) Affine transformation

b) A scene point at coordinates (400, y, 1200) is perspectively projected
into an image at coordinates (24,36), where both coordinates are given
in millimeters in the camera coordinate frame. The camera’s principal
point is at coordinates (0,0,f) (i.e., u0 = 0 and v0 = 0). Assuming the
aspect ratio of the pixels in the camera is 1.
What is the focal length of the camera and y coordinate of the scene
point? [8]

Q3) a) Explain Epipolar line and Epipolar constraint in stereo imaging?[8]

b) Explain use of triangulation in stereo imaging for depth finding. [8]

Q4) a) Define optical flow in images. Explain optical flow iterative estimation
technique. [8]

b) Consider a single scan line in a rectified stereo rig. Suppose the left
scan line observes the features [a a c c a b c] and the right scan line
observes [a c c a a b c] for the different features ’a’, ’b’, and ’c’. Assume
that the left and right side of the scan lines align perfectly. Using
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dynamic programming, compute the most likely correspondence,
assuming a constant cost of ‘2’ for a feature mismatch, and a cost of
‘1’ for occlusion. [10]

SECTION-II

Q5) a) What is perspective projection? Give properties of perspective
projection.  [8]

b) Explain orthographic and weak perspective projection. [8]

Q6) a) What is infrared imaging? Give its advantages and applications. [8]

b) Explain Fourier slice theorem. [8]

Q7) Write short notes: [16]

a) Kalman filter
b) Image Rectification

Q8) Explain: [18]

a) Fundamental matrix

b) Camera parameters
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[4065] - 671
M.E. (Electronics) (Digital systems)

EMBEDDED SYSTEMS

�(2008 Course) (504201) (Sem. - II)

Time : 3 Hours] [Max Marks : 100

Instructions to 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) Assume suitable data, if necessary.

SECTION-I

Q1) a) What is market window? Explain with suitable example why it is so
important for embedded products to reach the market early in this
window? [8]

b) Compare RISC and CISC processor from design of embedded system
point of view. [8]

Q2) a) List five types of exceptions in ARM processor. What are the activities
that take place when an exception occurs? What are the preferred
ways of returning from exception handler. [8]

b) Describe hardware and software architecture of Embedded system.[8]

Q3) a) List out different development tools used in embedded development
system and explain its importance. [8]

b) Explain the selection criteria required for embedded operating system.
Also compare any three Embedded operating systems along with its
performance measures. [8]

Q4) Write short notes on any three: [18]

a) ARM architecture versions and Variants.

b) IEEE 802.11 protocol.

c) Thumb instruction mode of  ARM processor.

d) Waterfall model for development of embedded system.

P.T.O.
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SECTION-II

Q5) a) Explain memory management functions of RTOS.  [8]

b) What is scheduler in RTOS? Explain pre-emptive and Non preemptive
scheduling with example.  [8]

Q6) a) Explain how μCOS–II operating system is suitable for Embedded
System development along with its features. [6]

b) List various feature /specification regarding mobile phone as
Embedded System. Draw and Explain the development cycle for it
along with its block diagram. Also list out different development
tools required for it. [10]

Q7) a) Explain how memory management is organized in μCOS–II operating
system. [8]

b) Explain the importance of semaphore during shared data problems in
resource sharing. [8]

Q8) Write short notes: [18]

a) Code optimization technique in Embedded Systems.

b) Vx Works RTOS.

c) μ COS–II operating system Service functions for task criteria for
selection of RTOS.

d) Task and thread.
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[4065] - 679
M.E. (Electronics) (Digital System)

DIGITAL SIGNAL COMPRESSION
(2008 Course) (504205) (Elective - IV)

Time : 3 Hours] [Max Marks : 100

Instructions to 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-I

Q1) a) A source emits letters from an alphabet A={a
1
, a

2
, a

3
, a

4
, a

5
} with

probabilities {0.2, 0.2, 0.4, 0.1, 0.1} respectively. [8]

i) Calculate entropy of the source.

ii) Find the Huffman code for this source.

iii) Average length of the Huffman code.

iv) The Huffman tree.

b) Explain performance measures of data compression algorithms. [8]

Q2) a) Explain the adaptive quantization scheme. How can we make use of
statistics of signal to design adaptive quantizer? [8]

b) Explain ADPCM coding for speech with the help of block schematic.
What is the advantage of using differential coding? [8]

Q3) a) Explain rate distortion theory. Explain any one method to find the
optimal code for given distortion? [8]

b) Consider a source with symbol probabilities P(a
1
) = 0.8, P(a

2
) = 0.02

and P(a
3
) = 0.18. Find the tag using arithmatic coding for a sequence

a
1
, a

3
, a

2
, a

1
. Assume that we are using the mid point of interval as the

tag. [10]
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Q4) a) Explain A-Law and μ -law companding. How to realize these
companding curves in practice? [8]

b) Explain the effect of variance mismatch on the performance of a
uniform quantizer. Plot SNR Vs ratio of input to design variance.[8]

SECTION-II

Q5) a) Explain the meaning of zero tree. Justify how wavelet coefficients are
useful for EZW chart.  [8]

b) Consider wavelete decomposition of 4×4 image with data specified
row-wise as [34, 0, 1, –1], [0, 0, –1, 1], [4, –4, 10 –6] and
[–4, 4, 6, –10] respectively for 4 rows. Demonstrate various steps is
EZW algorithm. [10]

Q6) a) What is  a wavelet? Explain any one method of wavelet decomposition.
What is the meaning of perfect reconstruction filter bank? [10]

b) Explain how MIDI is used for interfacing musical instruments. [6]

Q7) a) What is motion vector? How it is useful for video compression. Explain
any one method of estimating a motion vector in video coding. [10]

b) What is streaming Video? How is it achieved? [6]

Q8) a) Explain the basic structure of compression algorithm proposed by
MPEG. [10]

b) Compare performance of DFT, DCT and KLT. Which is the optimal
transform? [6]
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[4065] - 685
M.E. (E & TC) (Communication Network)

ADHOC NETWORKS
(2010 Course) (504603 (C)) (Elective - I)

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) Assume suitable data, if necessary.
5) Figures to the right indicate full marks.

SECTION-I

Q1) a) Explain the power control MAC protocol in adhoc wireless network.
[9]

b) Explain the receiver based autorate MAC protocol in adhoc wireless
network. [9]

Q2) a) Explain the temporally ordered on demand routing protocol (TORA).
[8]

b) Explain the following hybrid routing protocol. [8]

• Zone Routing Protocol (ZRP).

Q3) a) Explain the following hierarchical routing protocol [8]

• Fisheye state routing protocol.

b) Compare table driven routing protocol and on demand routing
protocol. Is table  driven routing protocol  suitable for high mobility
environment. Justify the answer. [8]

Q4) a) What are the design issues of multicast routing protocol? [8]

b) Explain the following tree based multicast routing protocol. [8]

• Bandwidth Efficient Multicast Routing Protocol (BEMRP).

P.T.O.
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SECTION-II

Q5) a) Explain why TCP does not perform well in adhoc wireless network.
 [9]

b) Explain any one the following transport layer protocol in adhoc
wireless network. [9]

i) Application Controlled Transport Protocol (ACTP).

ii) Adhoc Transport Protocol.

Q6) a) What are the key management approaches? Explain key management
approaches in adhoc wireless network? [8]

b) Explain the network security attacks in adhoc wireless network. [8]

Q7) a) What are the issues and challenges for QoS support in adhoc wireless
network. [8]

b) Explain any one of the following QoS frameworks. [8]
i) INSIGNIA
ii) SWAN

Q8) a) What is the need for energy management in adhoc wireless network?
Which battery is commonly for portable mobile nodes such as laptops?

[8]

b) What are the battery management schemes? Explain any one in detail?
[8]
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Total No. of  Questions : 10] [Total No. of Pages :3

[4065] - 723
M.E. (Production Engineering) (CAD/CAM)

ADVANCED STRESS ANALYSIS

�(2008 Course) (511204) (Elective - I)
Time : 3 Hours] [Max Marks : 100

Instructions to candidates :
1) Answers to the Two sections should be written in separate answer books.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right indicate full marks.
4) Use of logarithmic tables, slide rule and non-programmable electronic

pocket calculator is allowed.
5) Assume suitable data, if necessary.

SECTION-I

Q1) a) Determine the principal directions and principal values of the second
order Cartesian tensor (stress tensor) T as given below. [8]

⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡
−

−
=

100

031

013

][ ijσ

b) Split the stress tensor 

⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡

−
−=
320

294

0412

][ ijσ  into its hydrostatic and

deviator parts and show that the first invariant of the deviator is zero.[8]

OR

Q2) Show that the Airy stress function 4
2

2
2

2
1

4
1 6122 xxxx −+=φ  satisfies the

biharmonic equation 04 =∇  and determine the stress components assuming

plane strain. [16]
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Q3) a) Determine the principal values and directions of the symmetric stress
tensor. [8]

⎥
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⎥
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][ ijσ

b) Determine the principal deviator stress values for the stress tensor.[8]
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⎥
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−
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100
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OR

Q4) Describe complex formulation of the plane elasticity problem. [16]

Q5) Write short notes on:  [18]
a) Experimental stress analysis
b) Generalized Hook’s law
c) Invariants of stress tensor

SECTION-II

Q6) Using the Paris-Erdogan equation for fatigue crack propagation, calculate
the number of fatigue cycles corresponding to the combinations of initial
and final crack radius for a semicircular surface flaw tabulated below.
Assume that the crack radius is small compared to the cross section of the

structure. ,)(1017.7 312 K
dN

da Δ×= −
 where da/dN is in m/cycle and ΔK is in

MPa .MPa190Also,. =Δσm [16]

Initial  crack  radius Final crack radius

(mm) (mm)
1 10
1 20
2 10
2 20

Discuss the relative sensitivity of N
tot

 to:
�� Initial crack size and
�� Final crack size

(Assume ΔK = 0.713 aπσΔ
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OR

Q7) Consider an unnotched specimen with an endurance limit of 315 MPa. If
the specimen was notched such that K

f
 = 1.25, what would be the factor of

safety against failure for N > 106 cycles at a reversing stress of 125 MPa?

(a) Solve by reducing S ′e.

(b) Solve by increasing the applied stress. [16]

Q8) A semicircular surface crack in a pressure vessel is 2.87 mm deep. The
crack is on the inner wall of the pressure vessel and is oriented such that
the hoop stress is perpendicular to the crack plane. Calculate K

I
 if the local

hoop stress is 132 MPa and the internal pressure = 9 MPa. Assume that the
wall thickness >> 3 mm. [16]

OR
Q9) a) Describe stages in crack growth.  [8]

b) Explain Paris equation and its application. [8]

Q10) Write short notes on: [18]

a) Investigation and analysis of failures

b) J – Integral

c) CTOD

����
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Total No. of  Questions : 8] [Total No. of Pages :2

[4065] - 726
M.E. Production (CAD/CAM)

CONCURRENT PRODUCT DESIGN
(2008 Course) (511204(d)) (Elective-I)

Time : 3 Hours] [Max Marks : 100

Instructions to candidates :
1) Answer any three questions from Section-I and three questions form

Section-II.
2) Use separate answer books for each section.
3) Use of calculator, std. data table is allowed.
4) Assume suitable data, if required.

SECTION-I

Q1) a) Explain with suitable example different phases in products life
cycle. [8]

b) What do you know about Benchmarking? How will you decide
benchmarking explain with suitable example? [8]

Q2) a) What are the functional requirements for any product design? [8]
b) Explain concurrent design for Design of Product. Differentiate

sequential design and concurrent design. [8]

Q3) a) What are the important principles that should be considered while
designing for Assembly? [8]

b) Explain different approaches for material and process selection. [8]

Q4) Write a short note on: [18]

a) Technology life cycle

b) Process models

c) Design for maintainability and serviceability.

SECTION-II

Q5) a) Explain with suitable example the different consideration of cost in
product design.  [8]

b) What is cost index? Explain its importance in cost estimation of a
product? [8]

P.T.O.
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Q6) a) Explain with suitable example a product design based on Internet.[8]

b) What is concurrent engineering? Explain its importance in product
development. [8]

Q7) a) Explain the concept of modular product design with suitable example.
[8]

b) How the concurrent engineering is used to enhance the
manufacturability & other attributes of electronic products? [8]

Q8) Write a short note on: [18]

a) Life cycle Cost of product,

b) PDM tools,

c) Role of supplier in product development.

���
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Total No. of  Questions : 12] [Total No. of Pages :3

[4065] - 740
M.E. (Production)

DESIGN OF EXPERIMENTS & RESEARCH METHODOLOGY

�(2008 Course) (511212) (Elective - IV)
Time : 3 Hours] [Max Marks : 100

Instructions the condidates :
1) All questions are Compulsory.
2) Answers to the two sections should be written in separate books.
3) Assume suitable data, if necessary.

SECTION-I

Q1) a) Explain in brief difference between mathematical research and
experimental research. [8]

b) Explain research process with flow chart. [8]

OR

Q2) a) Explain steps and its significance of each for research methods. [8]

b) Explain Objective of research. [8]

Q3) a) What are the techniques of interpretation? [8]

b) Explain formulating research problem. [8]

OR

Q4) Write short notes on following: [16]
a) Criteria of good research
b) Motivation in research
c) Problem solving process
d) Brain Storming and Delphi method

Q5) a) Explain Data consideration and testing of models.  [8]
b) Explain simulation in terms of Meaning, Application, Classification

of Models. [10]
OR

Q6) a) Explain process of simulation with steps and features and validation
process.  [8]

b) Explain use of analogy, data consideration and model testing. [10]
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SECTION-II

Q7) a) What are the objectives of experimentation? [8]

b) What are the steps in design of experimentation? [8]

OR

Q8) a) Explain Replication randomization and blocking.  [8]

b) Explain factorial experimental design. [8]

Q9) a) Explain Taguchi approach to parameter design.  [8]

b) The following table presents the effective life (in hrs) observed in
battery design. [8]

The row & column totals are shown in the margins of the table and
the circle Numbers are the cell totals life data (in hrs) for the battery
design experiment.

Material Temperature (F)

Type        15               70    125 Yi

1 130 155 34 40 20 70

       (539)    (229)    (230) 998

74 180 80 75 82 58

2 150 188 136 122 25 70

        (623)    (479)    (198) 1300

159 126 106 155 58 45

3 138 110 174 120 96 104

        (576) (583) (342) 1501

168 160 150 139 82 60

Yj 1738      1291 770 3799=Y

OR
Q10) a) Explain application of  experimental design. [8]

[4065]-740                                        - 2 -
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b) The impurity present in chemical products is affected by two factors
pressure &temperature. The Impurity data from single replicate of
factorial experiment is as shown in the table. [8]

Temperature Pressure

(F) 25 30 35 40 45

   Yi

100 5 4 6 3 5

    23

125 3 1 4 2 3

    13

100 1 1 3 1 2 8

Yj 9 6 13 6 10 44=y

Q11) a) Explain format in report writing. [8]

b) Explain Univariate and Bivariate analysis with suitable example.[10]

OR

Q12) a) Explain a Hypothesis Testing Parametric and Non Parametric approach
with suitable Examples.  [10]

b) What precaution one has to take while writing the research report.[8]
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Total No. of  Questions : 8] [Total No. of Pages :2

[4065] - 746
M.E. (Computer Engineering)

INTELLIGENT SYSTEMS
(510104 (B)) (2008 Course) (Elective - I)

Time : 3 Hours] [Max Marks : 100

Instructions to the candidates :
1) Answer 3 questions from Section-I and 3 questions from Section-II.
2) Answers to the two sections should be written in separate answer books.
3) Figures to the right indicate full marks.
4) Assume suitable data, if necessary.

SECTION-I

Q1) a) What is a utility function? Differentiate between goal based agents
and utility based agents? Explain a complete utility-based agent
structure with a neat diagram. [8]

b) What are the factors of rationality? Explain an environment simulator
program that keeps track of the performance measure for each agent. [8]

Q2) a) What is problem formulation? Explain the different types of problems
with a suitable example. [8]

b) What is problem? How to solve an 8-Queens problem to move to an
unattacked square. [8]

Q3) a) What are the criteria for evaluating search strategies? Explain Iterative
deepening search algorithm with a suitable example. [8]

b) Explain the search algorithms that are designed to conserve memory.[10]

Q4) a) Write and explain an algorithm for the simple planning agent?
Compare between problem solving and planning. [8]

b) What are the components involved in a plan? Solve the shoes-and-
socks problem by defining partial plans and initial plans. [8]

SECTION-II

Q5) a) Write and Explain a partial-order planning algorithm (POP).  [8]

b) How POP deals with possible threats? Write an algorithm to support
for partially instantiated operators in POP. [8]
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Q6) a) Explain the limitations of STRIPS language in the AIV domain?
Write an algorithm for hierarchical decomposition partial-order
planning algorithm. [8]

b) Explain the relevant components of partial-order planner with
Disjunction, Universal quantification Negation and Conditional effects
(POP-DUNC). [8]

Q7) a) Describe an CPOP algorithm for constructing conditional plans. [8]

b) Explain fully integrated planning and execution with a suitable
example. [10]

Q8) a) Define belief network. How it is used in probabilistic reasoning?
Describe a method for constructing belief networks. [8]

b) Explain the kinds of inferences in belief network? Describe an
algorithm for answering queries. [8]
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Total No. of  Questions : 8] [Total No. of Pages :2

[4065] - 768
M.E. (Computer) (Computer Networks)

ADVANCED TCP/IP
(2008 Course) (510304(b)) (Elective - I)

Time : 3 Hours] [Max Marks : 100

Instructions to the candidates :

1) Answer 3 questions from Section-I and 3 questions form Section-II.
2) Answers to the two sections should be written in separate answer books.
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.

SECTION-I

Q1) a) Explain with examples how to obtain information about hosts,
Networks, Protocols and network services in a client server
environment? [8]

b) An ISP is granted a block of addresses starting with 120.60.4.0/20.
The ISP wants to distribute these blocks to 100 organizations with
each organization receiving 12 addresses only. Design the sub blocks
and give the slash notation for each sub block. Find out how many
addresses are still available after these allocations? [8]

Q2) a) Show the contents of all fields for a BOOTP request & reply packet
sent from a client with physical address 00:11:22:EF:EA:15?
Encapsulate these packets in UDP user & IP Datagram? [8]

b) How DHCP exchanges different messages? Find the efficiency of a
BOOTP  packet versus RARP packet. [8]

Q3) a) Draw and compare DNS structure with the Unix directory structure.[8]

b) Why DHCP  is required? Explain Address Acquisition States with
message types in DHCP operation? [8]

P.T.O.
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Q4) Write short note on any three: [18]

a) RARP Server

b) Working of relay agent in BOOTP

c) Network Virtual Terminal

d) H.323 Protocol

SECTION-II

Q5) a) Show the sequence of bits sent from a client TELNET for binary
transmission of 11110011 00111100 11111111? What is minimum
number of bits at TCP level?  [8]

b) Explain the modes of operation of Telnet? Explain with diagram the
use of SUPRESS, GO AHEAD and ECHO options? [8]

Q6) a) Show the encapsulation of the WRQ message in the UDP user
datagram. Assume the filename is “Report” and mode is  ASCII.
What is the size of the UDP datagram? [8]

b) Show the FTP commands and response to store a image (binary) file
from the client directory /usr/local/image/file1. [8]

Q7) a) What is difference between an HTTP PUT command and an HTTP
POST  command? When is each useful? [4]

b) If a browser does not send an HTTP content-length header before a
request, how does server respond? [4]

c) Explain SMTP mail transfer phases with example? [8]

Q8) a) Explain Real Time Transport Control Protocol (RTCP). Compare
RTCP with RTP? [10]

b) Differentiate between HTTP and HTTPS. Explain under what
circumstances can a proxy caches web page, while using HTTPS?[8]
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Total No. of  Questions : 6] [Total No. of Pages :2

[4065] - 933
M.E. (Printing Engineering & Graphic Communication)

PRINT MEDIA COMMUNICATIONS

�(2008 Course) (New) (508108) (Sem. - II)
Time : 3 Hours] [Max Marks : 100

Instructions to candidates :
1) Answer any two questions from Section-I and any two questions from

Section-II.
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) Assume suitable data, if necessary.

SECTION-I

Q1) a) Explain in detail various methods for Surface Design with the focus
on technical skills. [15]

b) Compare the skills used in creating design for substrates like Ceramic,
Glass and Plastic. [10]

Q2) a) State and explain in brief the best practices used in Digital Asset
Management. [15]

b) Explain the significance of Color space and Conversions. [10]

Q3) a) How CAD can be used in the field of Creative Media Production?[15]

b) Explain the advantages and disadvantages of Human Vision System.
[10]

SECTION-II

Q4) a) ‘Many times the design of Book cover will determine its placement
on book store Shelves and Displays’. Justify with few examples.[15]

b) Explain the following in brief related to Text typography: [10]

a) Legibility.

b) Readability.

P.T.O.
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Q5) a) Explain in brief the new trends that are used in today’s design and
publishing of newspapers.  [15]

b) What are the standard formats used for Newspaper design. [10]

Q6) a) How an effective newspaper advertisement can be designed? Explain
with Proper example. [15]

b) State and explain the applications of Printing design concepts in brief.
[10]
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Total No. of Questions : 8] [Total No. of Pages : 4

[4065]-401
M.E. (Civil) (Construction & Management)

MATHEMATICS
Probabilistic Methods, Statistical Methods, Simulation

Applications in Construction
   (501101) (2008 Course) (Sem. - I)

Time : 4 Hours] [Max. Marks : 100
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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) Assume suitable data, if necessary.
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Total No. of Questions : 8] [Total No. of Pages : 4

[4065]-453
M.E. (Civil/Structures)

STRUCTURAL MATHEMATICS
   (2008 Revised Course) (Sem. - I) (501401)

Time : 4 Hours] [Max. Marks : 100
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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 non programmable electronic calculator is allowed.

6) Assume suitable data if necessary.

P1237

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

�	��	�
�������
�
��	��������
�	���
��
��	
	��	��
�
�����	��
������
��
��	
���
�
������
� 	�	���
! ���
�� �
���"���	
��������
����
�
#�##$
�������
��
��	
���	�
	��
�
���
��� �
�������
�	���	�	��
�
�#
��
��
������
%�
�����	
&'
(
)####

"*���
+���
��	
��	��
���	
���
�	�����
��	��
��������

�� ,��
��
��	
-
.
-
	�	�	��
������	��
������
��
�
����	
�����
	�	�	��
���
�	
��������	�
���
����
�������	�
�
��	
�����
��	�
����	��
��
�	���
�
��	
���	����
����	�
�����
������
������������
�	����/�	�����

��� �� �
0���	
��		�
�����
��
��
����
��
��	
����
$���
1�	
������
�
	���������
��
$##
20��
1�	
����
�	������
��	�
�
�	��	�
�
���
$
��
$3##
����
4
���
-
��
$###
����
���
����
�
3
��
�###
����
1�	
�����
��
���5	��	�
�
��������
���
�
�##
"*
��
5���
%�
+	 	��
��	
���	
�������	�	��
�	���������
��
������
���
�����
������	��
�	���
��
��	
�� 	�
������
%��	��
�
��
��	
	��	��
�
��	������
6���"
�
����
��
�
��	�����
�	��	�
��
��������	�
��
��	
������	��
�	���� ���

����	�



������	
	���																																								

�� ��
�
����	
����	
�	��	��
�	 	��
��	
�	��	�
������	��
������
����
�	�	�	��	
�
����
��	�
����
���	�
�"	���	�� ���

�
� �� ����
��	
�	��	�
������	��
������
��
��������	
��	�
����
�	�	�	��	
�
��	
�����
����7
��
��	
�	��	�
8$9
�
��	
�����
����	
����
��
��	
����
4��� ����
1�"	
&
(
$##
20��
'

�

(
��3
.
�#�����
�

�

(
#�#4
��
��
���
��	
�	��	���

�� ��
 ��	
�����
����
 ��
 ��	
����
4��
�	�	����	
 ��	
 �����
 ���		
	��	�
 ���	�
���
��	
���	�������
���"����
����� ���



������	
	���																																								�

��� �� :����
;����	�
&��	�
�	����
�� 	
��	
����
�
��	
�������
����	�	�����
	/������
���
����
�

�
6#�$�
���
�

�
6#�$� ���

2
1 y

dx

dy =

12

21
2 ++×= xyy

dx

dy

�� 	�
�
�
6#�
(
�7
�

�
6#�
(
#

�� ,� 	
��	
�������
����	�	�����
	/�����
��
�6#�$�
�����
�����
��	�
<���	�=����
�	���� ���

xy
dx

dy

dx

yd
632

2

2

=−⎟
⎠
⎞⎜

⎝
⎛+

2� 	�
�6#�
(
#�
�96#�
(
�

�������	
	��

��� �� �
�/���	
����	
�
���	
-
�
.
-
�
��
������
������	�
����
���
��	
	��	��
1�	
����	
������
�
��������
���������	�
���
 	�
��	
���	
������	
�
���	�����
3#
"*>���
1�	
����"�	��
�
��	
����	
��
3#���
0����9�
����
��
 #�$3
 ���
������
 �
 	���������
 ��
 $##
20��
:�	
 �����	
 ����	�	��	
�	����/�	
�
�����
�	��	����
��
��	
�	���	
�
��	
����	�
:�	
��
���	� ��
�
���
%��	��
�
��
��	
����	�
����
�	
�� 	�
��
��	
��������
���������	�
���
��
�	����	�
��
�
���	�����	�
���
0
��
��	
�	��	�� ���

�� +	�	����	
 ��	
�	��	�����
 ��
����
�����
��
$
 ���
4
���
 ��	
 ����	�
�����	
�
��	
���	
��
��	
���	����
����	
����	�
��
��	
����
����
$
��
����
��
��	
���
3���
1�	
��	��
�
��	����
����	��	�
���	����
���
'
��
����
����
#
�
$'
��
����
����
-�
:�	
�����	
����	�	��	
�	���� ����



�� �� ����
��	
�������	
 ���	�
�
8�9
���
8�9
�
���
��	
	/�����

xb

ax
y

+
= 
�
��	

����
�� 	�
�	��� ����
� $ - ? )
� ��- $�# $�- $�?

�� @���
�
��
���	������
��
,����	
���	�������A
@���
��	
�����
�����	�A
,���	
��	
��������
��
�
�����	
�
�	
������ ���

��� �� +	 	��
�	/���	�
�����
�����	�
��
��	
����
�� 	�
�	��
�
��	����
�6B�
���
�	��	
����
�6B�� ����

0����7
� # � $

� - C �?

�6�� $ 4 -

�� +	�� 	
��	
��	
��	�
D������	
���	�������
��������� ���

��� �� & �����	
 dtte t∫=
4

0

2I 
����� ����

�� 1���	�����
���	�
��� ,�����9�
�>4
�
���
4>)�	
<��	
���� 1�
����
2����
E��������	
�������
%����	
	���
����
��	
	����
�������

�� ����
��	
����	�
	�������
��
�
���		
�	���
��
��	
�������
 axxf sin)( =
��
��	
���	� ��
F�G
��G� ���

����

������	
	���																																								�



Total No. of Questions : 10] [Total No. of Pages : 4

[4065]-511
M.E. (Mech.) Design Engg. & Automotive Engg.

MATHEMATICAL MODELLING AND ANALYSIS
   (2008 Course) (502201) (Sem. - I)

Time : 3 Hours] [Max. Marks : 100
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2) Answers to each section should be written in separate answer book.

3) Figures to the right indicate full marks.

4) Assume suitable data wherever necessary but mention it clearly.

5) Use of scientific calculator is allowed.
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Total No. of Questions : 8] [Total No. of Pages : 2

[4065]-413
M.E. (Civil) (Const. & Mgmt.)

PROJECT ECONOMICS AND FINANCIAL MANAGEMENT
  (Sem. - II) (Common to Old & New) (501109)

Time : 4 Hours] [Max. Marks : 100
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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.
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Total No. of Questions : 6] [Total No. of Pages : 2

[4065]-590
M.E. (Electrical) (Power System)

POWER SYSTEM PLANNING AND RELIABILITY
  (Sem. - II) (2008 Course) (503209)

Time : 3 Hours] [Max. Marks : 100

��������	
����
��������	�����
�� ����������������	
�����
���������	
��
2) Answer 2 questions from section I and 2 questions form section - II.
3) Answers to the two sections should be written in separate books.
4) Figures to the right indicate full marks.
5) Use of logarithmic tables, slide rule, Mollier charts, electronic pocket calculator and

steam tables is allowed.
6) Neat diagrams must be drawn wherever necessary.
7) Assume suitable data, if necessary.
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Total No. of Questions : 8] [Total No. of Pages : 2

[4065]-615
M.E. (E&TC) (Micro wave)

SIGNAL PROCESSING FOR WIRELESS COMMUNICATION
   (2008 Course) (504229) (Sem. - II)

Time : 3 Hours] [Max. Marks : 100
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1) Answer any three questions from each section.
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���

3) Figures to the right indicate full marks.

4) Assume suitable data, if required.

5) Use of scientific calculator is allowed.
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Total No. of Questions : 8] [Total No. of Pages : 2

[4065]-658
M.E. (E&TC) (Signal Processing)
MULTIMEDIA TECHNIQUES

   (2008 Course) (Elective - III) (504510)
Time : 3 Hours] [Max. Marks : 100
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2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right indicate full marks.
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Total No. of Questions : 10] [Total No. of Pages : 2

[4065]-712
M.E. (Production)

PLASTICS PROCESSING
   (2008 Course) (Elective - III) (511111 (a))

Time : 3 Hours] [Max. Marks : 100
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2) Neat diagrams must be drawn wherever necessary.
3) Assume suitable data, if necessary.
4) Figures to the right indicate full marks.
5) Use of non - programmable electronic calculator is allowed.
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Total No. of Questions : 8] [Total No. of Pages : 2

[4065]-713
M.E. (Production) (Manufacturing and Automation)

PRODUCT LIFE CYCLE MANAGEMENT
   (2008 Course) (Elective - III) (511111 (b))

Time : 3 Hours] [Max. Marks : 100
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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 logarithmic tables slide rule, Mollier charts, electronic pocket calculator and

steam tables is allowed.
6) Assume suitable data, if necessary.
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Total No. of Questions : 8] [Total No. of Pages : 2

[4065]-715
M.E. (Production)

SURFACE TREATMENT PROCESSES
   (2008 Course) (Elective - III) (511111 (d))

Time : 3 Hours] [Max. Marks : 100
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2) Answers to the two sections should be written in separate books.
3) Figures to the right indicate full marks.
4) Draw neat sketches wherever required.
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Total No. of Questions : 8] [Total No. of Pages : 2

[4065]-734
M.E. (Production) (CAD/CAM)

PRODUCT LIFE CYCLE MANAGEMENT
   (2010 Course) (Elective - III) (511211 (a))

Time : 3 Hours] [Max. Marks : 100
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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.

P1340

�������	
	�

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

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

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

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

��� �� ���
���
��
����
�	
��$�����	 
�
���
���� "�
������	
%��
�������
�������� ��

�� ������	
&
���
��
 ������	��
��
'(��� 	
���
�������")� ���

�������	
	��

��� �� *�%
��	�������	 
���
��
�������
�	
(+�
�������� ��

�� ������	
*�%
�����	�	
���
��
�������
�	
(+�� ��

�	� �� ������	
��,������	
�	�
�������	���	
��
�(�� ��
�� ������	
�(�
����������� ��

�
� �� ������	
��%
���
������	 
���������
���
����
�	
������
��$������	
�������� ��

�� ������	
��$�	���
�������
���� 	
���
��
�	� ����
��	�������	 � ��

�����



�����	
	���																																								�

��� ����
����
	���
�	
�	"
����
� ���
�� !����	�	
��
�(��
�� -����"
+�	���	
(����"��	
.-+(�
�� ��	����
��
�(��
�� (��� 	
���
������
����
�"����

����



Total No. of Questions : 8] [Total No. of Pages : 2

[4065]-736
M.E. (Production) (CAD/CAM)

MANUFACTURING SYSTEMS DESIGN
   (2010 Course) (Elective - III) (511211(c))

Time : 3 Hours] [Max. Marks : 100
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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.
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Total No. of Questions : 8] [Total No. of Pages : 2

[4065]-757
M.E. (Computer Engineering)

PATTERN RECOGNITION AND MACHINE VISION
   (2008 Course) (510111(B)) (Elective - III)

Time : 3 Hours] [Max. Marks : 100
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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.
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Total No. of Questions : 8] [Total No. of Pages : 2

[4065]-791
M.E. (Chemical Engg.)

ADVANCED TRANSPORT PHENOMENA
  (Sem. -II) (2008 Course) (509109)

Time : 3 Hours] [Max. Marks : 100
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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) Your answers will be valued as a whole.
6) Use of logarithmic tables, slide rule, mollier charts, electronic pocket calculator and

steam tables is allowed.
7) Assume suitable data, if necessary.
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Total No. of Questions : 8] [Total No. of Pages : 3

[4065]-795
M.E. (Chemical)

MATHEMATICAL METHODS IN CHEMICAL ENGINEERING
(2008 Course) (Theory) (Elective - III) (509111 (c))

Time : 3 Hours] [Max. Marks : 100
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2) Assume suitable data wherever necessary.
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Total No. of Questions : 8] [Total No. of Pages : 2

[4065]-882
M.E. (Instrumentation and Control) (Process and Biomedical)

TRANSDUCER DESIGN
   (506101) (2008 Course) (Sem. - I)

Time : 3 Hours] [Max. Marks : 100
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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 and
steam tables is allowed.

6) Assume suitable data, if necessary.
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Total No. of Questions : 6] [Total No. of Pages : 3

[4065]-924
M.E. (Printing Engineering and Graphic Communication)
PROBABILITY, STATISTICS & QUEUEING THEORY

   (2008 Course) (Sem. - I) (508101)
Time : 3 Hours] [Max. Marks : 100
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2) Answer to the two sections should be written in separate books.

3) Neat diagrams must be drawn wherever necessary.

4) Use of electronic calculator is permitted.

5) Use of statistical data tables is permitted.

6) Figures on right indicate marks.

P1407

�������	
	�

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


� ��������������



� ���������������




� ��������������������


 � ����������������

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

	� !���$����������
��	��	��������������	���������������������
 �����
%�
�����
���
	��
�������
���������	�	
�
��������
����	����������	��	�#���


� �����
�������
 �#



� ��	��	�����������
 �#




� &�����������	��	�����������
 ��'(
 �������)��#��*�

�� ��+�	�����	������������� ���"��
��,����#�-����
�����.�
��������������
��������
���
���
	��
�� ���


� /����
���������	�	
�
�������������
�"�+�	��
��
�������#



� /����
���������	�	
�
�����������������
�"�����+�	�	������,����#

������



�����	
	���																																								�

�	� �� -�����������������
���
��������
�"����
�
�����������������
���
	���
����


� 'μ�0��σ��)��������'μ�1��σ��)�2�������������������� ��	������
�����
���#���,#�3
��������
����	� ����
������������������������ �

���#�4�#



� -�������������������� ��	�������5�6���#�� 
��
�������	�����
��
��������
���#�,#������������������ ��	�������������#�� 
��
���7
������������ 
��
���
���#2��
����������
	��� ����������#�8���
����������������������������
���#




� &�������"����������
�9��
���������
������� 
��
���������#�/���
��������������������� 
�"�������������"���������������
�9������
����������:

	� ;�)�<�=�2=��=�2=�*=���=���=���> ����

� 3
��������������=��
��


� 3
�������������� 
��
��#

�
� �� (
 ������ ����
; � � 2 � , � 4 * � ?
@ ?#� *#� �#2 ,#4 ,#� 2#? �#* *#� �#� ��#2


� 3
������"����
������ ��������������&@A;�)�β
	
�0�β



��0�β

�
��#



� ���
�����&@AB#

	� -�������"
 ���	���������������������
���� �����������"
 �������#����

C
���� �������$ ��#� �2 �,#� ��#� �*#2 ��#* �?#� ,�#� ,�#�

-�����������D���
�� 2� 2� �� �� ,� ,� �� �� 4�


� 3
���
�������"����
��������7���� 
��������EF�#



� /
������������
���� ������G�D������
�"���������#




� ���
�������������������
���� �����������,2GD#


 � 3
���������
���������GD#

�������	
	��

��� �� ����������������� 
 ������
��	������������� ���������������#�-��
��������
���
�����������
�
����
�����������
���
	���#���	��������������
������������ 
��
���������
��������� 
 ����
��#�!���4����������������	�
���������������������������
�"�����=��������ED���� ����
����
���
�
����
������������������	�	
�
�
�������
�������������������������� 
 ����
��#
������
���������	�	
�
��������������������	�����
���������� 
 ����
���
�
,?��
�# ���



	� -��������������
H�����������9���� ���������������������������
�"��
�����
����������
���������
���
���������
���������
 ��������������
 �
-��������������������9��# ����

I����� ��#���������
 ��
���� I����� ��#���������
 ��
����
� , �� 2
2 � �2 ,
� � �� �
, � �, 2
� 2 �� �
4 2 �4 �
* 2 �* �
� � �� 2
? , �? �
�� � 2� �


� D�����������������������������������������������
��������
 �#



� C������
��������������������	��
���������:������
�#

��� I������� ���������
��� �������������� J� ����
����� �������� ��������������� �
 �
���������������������� ���������������������7�
��
��9���������������� ������
����������������������
���
���	���������������������� ������������������#�!�������
����=��������������
�������
��������������
�
�"��������������KDC�#�D���
�"
��
�������������	����
�����
���������������
�������
���#�-�������
�"�������������

� �� 
�"�
�������
������� 
�����J��)�����"������������������������#�%������
���������
����� ��
������������������
�"���������
�"�������
��������� 
�����
�
"�
�
��������������� ����#��# ����

�� �� �����
��L����6�������
��#�/���������
����6����������: ����
	� 3���������������������������
��������� 
�"�
���#���
��������������#�-��

������������
 ������������������������#�-���.����������
��&A&A�# ����

� /����
��.��������"����������"
 ����
��:


� /�����
���	������.��������"���
���������
 ��������
��������	��'�A��

���������
"
���#



� !��������� 
�"��
���
��
��������	���������7�������
�
�"��
������

���������
������
�������8�#�2������
��������
���	��������������
��������#

����

�����	
	���																																								�



Total No. of Questions : 6] [Total No. of Pages : 1

[4065]-938
M.E. (Printing Engg. & Graphic Communication)

PRESS FINGER PRINTING
 (Elective - III) (2008 Course) (508111 (c))

Time : 3 Hours] [Max. Marks : 100
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�� Answer any two 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 wherever necessary.
5) Figures on right indicate marks.
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Total No. of Questions : 6] [Total No. of Pages : 1

[4065]-222

M.E. (Petroleum Engineering)

Advanced Natural Gas Engineering and Technology

 (2002 Course) (Elective - II) (a)

Time : 3 Hours] [Max. Marks : 100
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�� Answer two questions from each section.
2) Answers to the two sections must be written in separate answer books.
3) Figures to the right indicate full marks.
4) Neat diagrams should be drawn wherever necessary.
5) Use of a non-programmable calculator is allowed.
6) Assume suitable data, if necessary and clearly state it.
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Total No. of Questions : 8] [Total No. of Pages : 2

[4065]-680
M.E. (E&TC) (Communication Networks)

CODING & MODULATION TECHNIQUES
  (2010 Course) (Sem. - I) (504601)

Time : 3 Hours] [Max. Marks : 100
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2) Answers to the two sections should be written in separate answer books.

3) Neat diagrams must be drawn wherever necessary.

4) Figures to right indicate full marks.

5) Assume suitable data, if necessary.
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Total No. of Questions : 8] [Total No. of Pages : 3

[4065]-830
M.E. (Petroleum Engg.)

GIS AND COMPUTER APPLICATIONS IN PETROLEUM INDUSTRY
  (2008 & 2002 Course) (512108) (Sem. - II)

Time : 3 Hours] [Max. Marks : 100
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2) Attempt any two questions from Section I and from Section II.
3) Assume additional data if required.
4) Use of graph paper is allowed.
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Total No. of Questions : 6] [Total No. of Pages : 2

[4065]-31
M.E. (Civil - Structures)

NUMERICAL METHODS AND FINITE ELEMENT METHODS
  (2002 - Course) (501501)

Time : 4 Hours] [Max. Marks : 100
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2) Answers two questions from Section - I and two questions from Section - II.
3) Answers 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) All questions carry equal marks.
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Total No. of Questions : 8] [Total No. of Pages : 3

[4065]-46
M.E. (Mechanical Engineering) (Design and Heat Power)

NUMERICAL METHODS AND COMPUTATIONAL TECHNIQUES
 (502101) (2002  Course)

Time : 3 Hours] [Max. Marks : 100
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2) Assume suitable data, if required.
3) Figures to the right (in square brackets) indicate full marks.
4) Use of a calculator is allowed.
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Total No. of Questions : 8] [Total No. of Pages : 2

[4065]-49
M.E. (Mechanical) (Heat Power Engg.)

THERMAL AND MECHANICAL DESIGN OF HEAT EXCHANGERS
 (502107) (2002  Course)

Time : 3 Hours] [Max. Marks : 100
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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) Assume suitable data, if necessary and mention it clearly.
6) Use of logarithmic tables, slide rule, mollier charts, non programmable electronic

pocket calculator is allowed.
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Total No. of Questions : 8] [Total No. of Pages : 2

[4065]-205
M.E. (Computer)

MOBILE COMPUTING
  (2002  Course)

Time : 3 Hours] [Max. Marks : 100
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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) Assume suitable data, if necessary.
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Total No. of Questions : 12] [Total No. of Pages : 2

[4065]-447
M.E. (Civil) (Hydraulic Engineering)

HYDROLOGY
(2008 Course) (501309) (Sem. - II)

Time : 3 Hours] [Max. Marks : 100
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2) Answers to the two sections to be written in separate answer books.
3) Figures to the right indicate full marks.
4) Draw neat diagrams wherever necessary.
5) Use of calculators is allowed.
6) Assume suitable data if necessary.
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Total No. of Questions : 8] [Total No. of Pages : 4

[4065]-792
M.E. (Chemical)

ADVANCED PROCESS CONTROL
(2008 Course) (Sem. - II)) (509110)

Time : 3 Hours] [Max. Marks : 100

��������	
����
��������	�����
�� ������������	
�����
�����	
����������������	
�����
�����	
�������
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 and

steam tables is allowed.
6) Assume suitable data, if necessary.
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Total No. of Questions : 8] [Total No. of Pages : 2

[4065]-272
M.E. (CSE) (IT)

INTELLIGENT SYSTEMS
(2002 Course) (Elective - I)

Time : 3 Hours] [Max. Marks : 100
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2) Answers to the two sections should be written on separate answer books.
3) Assume suitable data if necessary.
4) Draw sketches wherever necessary.
5) Figures to the right indicate full marks.
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Total No. of Questions : 8] [Total No. of Pages : 2

[4065]-506
M.E. (Mechanical) (Heat Power)

CRYOGENIC ENGINEERING
   (Elective - III) (502111 (b)) (2008 Course)

Time : 3 Hours] [Max. Marks : 100
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2) Answers to the two sections should be written 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.
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Total No. of Questions : 10] [Total No. of Pages : 4

[4065]-523
M.E. (Mechanical) (Design Engineering)

RELIABILITY ENGINEERING
  (2008 Course) (502211 (a)) (Elective - III)

Time : 3 Hours] [Max. Marks : 100
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2) Answers to the two sections should be written in separate answer 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 non-programmable electronic calculator is allowed.
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Total No. of Questions : 10] [Total No. of Pages : 2

[4065]-525
M.E. (Mechanical - Design Engineering)

COMPUTER AIDED ENGINEERING
(502211(c)) (Elective - III) (2008 Course)

Time : 3 Hours] [Max. Marks : 100
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1) Answer any THREE questions from each section.
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3) Draw neat sketches wherever necessary.

4) Figures to the right indicate full marks.
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Total No. of Questions : 10] [Total No. of Pages : 2

[4065]-541
M.E. (Mechanical) (Mechatronics)

COMPUTER AIDED DESIGN
(502811 (a)) (Elective - III) (2008 Course)

Time : 3 Hours] [Max. Marks : 100
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1) Answer any THREE questions from each section.
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3) Neat diagrams must be drawn wherever necessary.

4) Figures to the right indicate full marks.

5) Assume suitable data, if necessary.

6) Use of pocket non programmable electronic calculator is allowed.
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Total No. of Questions : 10] [Total No. of Pages : 2

[4065]-542
M.E. (Mechanical) (Mechatronics)

ROBOTICS
(502811(b)) (Elective - III) (2008 Course)

Time : 3 Hours] [Max. Marks : 100
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1) Answer any THREE questions from each section.
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���
3) Neat diagrams must be drawn wherever necessary.
4) Figures to the right indicate full marks.
5) Assume suitable data, if necessary.
6) Use of pocket non programmable electronic calculator is allowed.
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Total No. of Questions : 8] [Total No. of Pages : 2

[4065]-843
M.E. (Information Technology) (CSE - IT)

SOFTWARE ARCHITECTURE
  (Theory) (2008 Course) (Elective - I) (514404(A))

Time : 3 Hours] [Max. Marks : 100
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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.
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Total No. of Questions : 6] [Total No. of Pages : 2

[4065]-459
M.E. (Civil/Structures)

DESIGN OF FOUNDATIONS
   (2008 Course) (Elective - I) (501404 (d))

Time : 4 Hours] [Max. Marks : 100
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2) Use separate answerbook  for section I & II.

3) Use of non programmable calculator is allowed.

4) Assume suitable data, if necessary.
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Total No. of Questions : 10] [Total No. of Pages : 2

[4065]-480
M.E. (Civil) (Environmental Engg.)

ENVIRONMENTAL IMPACT ASSESSMENT AND MANAGEMENT
(Elective - I)(501504 (c)) (2008 Course)

Time : 3 Hours] [Max. Marks : 100
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1) Answer any 3 questions from each section.
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�����	
�����

3) Your answers will be valued as a whole.

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

5) Assume suitable data, if necessary.
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Total No. of Questions : 8] [Total No. of Pages : 3

[4065]-439
M.E. (Civil - Hyd. Engg.)

FLUID MECHANICS
 (501303) (2008 Course) (Sem. - I)

Time : 3 Hours] [Max. Marks : 100
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1) 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, Mollier charts, electronic pocket calculator and

steam tables is allowed.
6) Assume suitable data, if necessary.
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Total No. of Questions : 10] [Total No. of Pages : 4

[4065]-702
M.E. (Production Engg.)

RELIABILITY & FAILURE ANALYSIS
 (511104 (b)) (2008 Course) (Elective - I)

Time : 3 Hours] [Max. Marks : 100
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��������	�����

1) Answer any three questions from each section.
�� ��������
������
����	
�����
��������	����	����������������

���
3) Neat diagrams must be drawn wherever necessary.
4) Assume suitable data, if necessary.
5) Figures to the right indicate full marks.
6) Use non - programmable electronic calculator is allowed.
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Total No. of Questions : 8] [Total No. of Pages : 2

[4065]-8
M.E. (Civil) (Const & Mgmt)

PROFESSIONAL PRACTICES IN CONSTRUCTION
 (2002 Course) (501507)

Time : 4 Hours] [Max. Marks : 100

��������	
����
��������	�����

1) Answers 3 questions from Section - I and 3 questions from Section - II.

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

���

3) Neat diagrams must be drawn wherever necessary.

4) Figures to the right indicate full marks.

5) Assume suitable data, if necessary.
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Total No. of Questions : 10] [Total No. of Pages : 3

[4065]-68
M.E. (Mech.) (Design Engg.)
MACHINE TOOL DESIGN
 (2002 Course) (Elective - I)

Time : 3 Hours] [Max. Marks : 100

��������	
����
��������	�����

1) Answer any three questions from each section.

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

3) Assume suitable data, if necessary.

4) Figures to the right indicate full marks.

5) Use of non-programmable electronic calculators is allowed.
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Total No. of Questions : 8] [Total No. of Pages : 2

[4065]-758
M.E. (Computer) (Computer Networking)

NETWORK PROGRAMMING
 (2008 Course) (510311 (c)) (Elective - III)

Time : 3 Hours] [Max. Marks : 100

��������	
����
��������	�����

1) Attempt any three questions from Section - I and three questions from Section - II.

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

3) Figures to the right indicate full marks.

4) Draw neat diagrams wherever necessary.

5) Make suitable assumptions wherever necessary.
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Total No. of Questions : 8] [Total No. of Pages : 2

[4065]-705
M.E. (Production Engg.)
ADVANCED ROBOTICS

 (2008 Course) (Elective - II) (511105)

Time : 3 Hours] [Max. Marks : 100

��������	
����
��������	�����

1) Answer any three questions from each section.

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

���

3) Neat diagrams must be drawn, whenever necessary.

4) Use of calculator is allowed.

5) Assume suitable data, if necessary.
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Total No. of Questions : 8] [Total No. of Pages : 2

[4065]-499
M.E. (Mechanical) (Heat Power)

ADVANCED AIR CONDITIONING & HEATING & VENTILATION
 (2008 Course) (502105) (Elective - II)

Time : 3 Hours] [Max. Marks : 100

��������	
����
��������	�����
1) Answer any three questions from each Section.
�� ��������
������
����	
�����
��������	������������������

���
3) Neat diagrams must be drawn whenever necessary.
4) Figures to the right indicate full marks.
5) Use of Mollier charts, psychometric chart and electronic pocket calculator is allowed.
6) Assume suitable data if necessary.
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Total No. of Questions : 6] [Total No. of Pages : 1

[4065]-619
M.E. (E & TC) (Microwave)

EMI AND EMC TECHNIQUES
 (2008 Course) (504231) (Elective - III)

Time : 3 Hours] [Max. Marks : 100

��������	
����
��������	�����
1) Solve any TWO questions from each section.
�� �	������
��	����	��	���������������
3) Assume suitable data whenever necessary.
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Total No. of Questions : 8] [Total No. of Pages : 3

[4065]-623
M.E. (E & TC) (Microwave)

SOFTWARE PROJECT MANAGEMENT
 (2008 Course) (Elective - IV) (504232 (d))

Time : 3 Hours] [Max. Marks : 100

��������	
����
��������	�����

1) Answer any THREE questions from each SECTION.

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

���

3) Figures to right indicate full marks.

4) Neat diagrams must be drawn wherever necessary.

5) Assume suitable data, if necessary.
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Total No. of Questions : 8] [Total No. of Pages : 2

[4065]-777
M.E. (Computer) (Computer Networks)

CONVERGENCE TECHNOLOGY
 (2008 Course) (510312 (b)) (Elective - IV)

Time : 3 Hours] [Max. Marks : 100
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1) Answer any 3 questions from each section.

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

���

3) Neat diagrams must be drawn wherever necessary.

4) Assume suitable data, if necessary.

P1669

�������	
	�

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

�� !"������"	��	������� ��� ��"	 ����������������	 #�$
%�&�%��� �	"��	����������	���'������
����
(�&�)������������������
*�&�!���� ��+���������� ���	���,����+�	���������#�
-�&�.�������#����/+��������
0�&�1' ����,��� �������� ����#�
2�&�3�������������,3� ���������������	 �4� ������� �����������	���
!�&�- 	������	�����
�� ��	�������	���
.	 �%�&�5+�(�&�6�77+�*�&�8�77+�-�&��7�5+�0�&���+�2�&�7��+�!�&�7�77�+
�	����� �����9�	9������
�"	 ��� ��������������+�4� ������� ��������#�
���������� ����!���� ������#�� �����������:����� ����� �� � � ��	
��#�	��������� ���

��� �� ������������ ���3;<+�*������*��:��	����������� �""���'������
�������������	�����	�� ��

�� �������� ;2!%���� ��� �� ���� �� ;�� ��� ��"" ��� ����� ;2!%����� �
=����"
� ��

��� �� 3	��� �>��?+�.<+�:@)�����;-�- 	�	�	�� ��

�� ��������@�������@���������������0	����@�������������������
;2!%� ��� "��������� "�����	��� � �  A�� �� �	�����@��� ������	
� "	 �������� ��

��	�
�



��� � �����	 ���	��	����
�@0<�� ���

�� 22��- 	�	�	��: ������� 

�� �� ���B�86��)�����.	 ���

�� !�"" ��������::(������::(�

�� *<;�����-<;
�������	
	��

��� �� ����� ��� ��@���	�	������3	�' �����0	���	�� ���:@)�� 	'��
�	�' ����	"�'� �	���������
��� ��

�� 2���	�������::(�?������������������������� ��' ������������������
,�	����	�������������@�������	�#�	"��� ���������� ���������������A���
	"�2:<9-!C�� ���

�� 2���	�� �����������������  	 � ���	��	"� ���2:<9-!C��	��� ��
������������������ ��'�������

��� 2���	�������	��	"��������������2!C��
������&�7�����	��������
������������� ��'�������

���� 2���	�������	��	"��������������2!C��
������&�������	��������
������������� ��'�������

�� �� ����� ���B	2���������� ��� ������� ��� '� �	���:@)�B	2��� ��� �
����"
������� �����	 
�	"���������� ��

�� @��3	�����	��:������	��3	�� 	��,3:3��������������:@)�� �""��
�������������������������	��
������	��
��������
��������+�D����"

�����������	 ����� ��

��� �� �������:@)���	���	����
 ������
	����		��"	 ����"	��	��������������	���
��
� ��
�� C��	�� ����4��	
��� 3	�� ����4��	
���� 3���������;-�	' �:@)

�� ����� ���3� ������������	��2 '���� ,3�2��������� � ����� �����#��
0	��� ����� �	'�����!
������*���������3� ������������	��2 '���
,!*3�2�� ��

��� � �����	 ���	��	����
�@0<�� ���

�� )�3-�.�����	����: ������� 

�� 4	;-�����;-@�������
�

�� :@)�2 '���3���	 ��

�� %��)����

����

�����
	���																																									�



Total No. of Questions : 8] [Total No. of Pages : 3

[4065]-215
M.E. (Computer)

APPLIED ALGORITHMS
 (2002 Course) (Elective - II)

Time : 3 Hours] [Max. Marks : 100

��������	
����
��������	�����
1) Answer three questions from each section.
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3) Neat diagrams must be drawn whenever necessary.
4) Figures to the right indicate full marks.
5) Assume suitable data if necessary.
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[4065] - 408
M.E. (Civil) (Construction and Management)

RESOURCES MANAGEMENT
  (2008 Course) (501105(a)) (Elective - II)
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[4065] - 409
M.E. (Civil) (Construction and Management)

TQM IN CONSTRUCTION
  (2008 Course) (501105) (Elective - II)
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Total No. of Questions : 8] [Total No. of Pages : 2

[4065]-416

M.E. (Civil) (Construction and Management)

INFRASTRUCTURE DEVELOPMENT

(2008 Course) (501111(B)) (Elective-III)

Time : 4 Hours] [Max. Marks : 100
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���Out of the remaining attempt  any two questions

from Section I and two questions from Section II.
2) Answers to the two Sections must be written in separate answer books.
3) Neat diagrams must be drawn wherever necessary.
4) Figures to the right indicate full marks.
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6) Assume suitable data whenever necessary.

�������	
	�

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

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

��� ������	 ���	�������	 ���������	 ����	 �	��������	
����	��������	��������
�������	��	������	��������	���	 �������&�	���	�������	��������	���	���������

��� �������	��	 ����! ����
�" '��($)	*�����
 " *��������	��	��� ����	��	����	)�����
" �����	����������	��������
�" ��������	����������	��������

P1232

������



��	�
����� ���

�������	
	��

��� �" +���	���	���	�����	����	
����	���	�����	���	������	���	��������	��	$����
$���	�����������	���	�������	����� ��

 " �������	���	�����������	���	����������	����	���	���	*�,	������	���
����	���	����	����������	��	�����������	��	�����	������ ��

�	� �" -���	���	���	�����	���������	���	��������	��.�����	��	(+#$/	)�0/
��
��	������	������	�����	���	������	���	���	�����������	��	#������
��
��	������1 	���

 " �������	��	������	���	���	��	���	� ���	�������	���	����	��	
��&	
����
��������	��������	��	��.������ ���

�
� �" -���	���	���	�����	��	 �	�������	��	����	���	��������������	��	�����	����
���	�	���������	���1 ���

 " -���	���	���	����������	��	 �	�����
��	��	����������	�������������
)���������	*�����1 ���

��� -����	�����	�����	��	2���	����"! ����
�" ����������	����	��	��������	���������	������
 " *����	��	3�������	���	�����	���	������
" ����������	����	��	���	���	�������	���������	 �	�������	�����	�����

���	������
�" �������	���	���������	�����
��	 �	����	��	����	
��&��
�" /���������	��	4$#*	����������
�" /����������	�����	��	�������

����



Total No. of Questions : 12] [Total No. of Pages : 3
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M.E. (Civil) (Hydraulics)

IRRIGATION & DRAINAGE

(2008 Course) (501311) (Elective - III)

Time : 3 Hours] [Max. Marks : 100
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�� Answer any three questions from Section I and three questions from Section II.
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 logarithmic tables slide rule , Mollier charts, electronic pocket calculator and

steam tables is allowed.
6) Assume suitable data if necessary.
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[4065] - 454
M.E. Civil (Structure)

ADVANCED SOLID MECHANICS
(Sem. - I) (2008 Course) (501402)
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[4065] - 456

M.E. (Civil) (Structures)

ADVANCED DESIGN OF CONCRETE STRUCTURES

  (2008 Course) (Elective - I) (501404)
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Total No. of Questions : 10] [Total No. of Pages : 2
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M.E. (Civil) (Environmental Engineering)

AGRICULTURAL POLLUTION CONTROL &

ENVIRONMENTAL BIOTECHNOLOGY

(2010 Course) (501511(b)) (Elective - III)

Time : 3 Hours] [Max. Marks : 100
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�� 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 Logarithmic tables, Slide rule, Mollier charts, electronic pocket calculator and

steam tables is allowed.
6) Assume suitable data, if necessary.
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[4065] - 492
M.E. (Mechanical – Heat Power)

ADVANCED THERMODYNAMICS
(Sem. - I) (2008 Course) (502102)
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Total No. of Questions : 10] [Total No. of Pages : 3

[4065]-524

M.E. (Mechanical) (Design Engineering)

ENGINEERING FRACTURE MECHANICS

(2008 Course) (502211(b)) (Elective - III)
Time : 3 Hours] [Max. Marks : 100
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�� Answer any three questions from each section.
2) Answers to the two sections should be written in separate books.
3) Figures to the right indicate full marks.
4) Use of electronic pocket calculator is allowed.
5) Assume suitable data, if necessary.
6) Neat diagrams must be drawn wherever necessary.
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Total No. of Questions :8] [Total No. of Pages :2

[4065] - 530
M.E. (Mechanical) (Mechatronics)

MECHANICAL & ELECTRONIC MEASUREMENTS
  (Sem. - I) (2008 Course) (502802)

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

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

��
(� )�������*��������&�������������+��������� �
,� -�*�����
�������*������������"�%%������
.� /�� 
"� %
*��������� ��&%�� %���� ��%�0��
%%���� �����0� �%����
���� '
����

��%��%��
�������������&%�����%%
����
1� ���������&%������0��"������� �

P1265

P.T.O.



[4065]-530 2

��� �� ������	
����
�
����7
 ������
���7�	�
��
�����
�	���6�� ���
�� .��
�
#��� 
����0
����
�
���������
��
4
��
 �����
�	 
������

����
�����
��
-,
��0
��	 
�� �	��
��
�	 ���� 
���
#�����
�����	
���
),
��
������� ��

�������	
	��

��� �� ������	
��������
������������	
���� 
�	
21+� ��
�� ������	
�����
�� �����	
�������
����
�
	��
�7���� ��

�	� �� ������	
8��
�	��������
����
�
	��
�7����
9���
��
����������	�
��
�	���������: ��

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

�
� �� ������	
��
���7�	�
��
�������	��
����
���
����
�
	��
�7���� ��
�� 9���
��
�������
���� �
�� 
���
������	�
��
������
��	���� ��

��� 9���
�����
	���
�	
�	�
;5���
� ���
�� 1������
������
������������
�� �������
2	���6��
�� ��� 
����
 � 3���
���	 �� �

����



Total No. of Questions : 8] [Total No. of Pages : 2

[4065]-539

M.E. (Mechanical) (Mechatronics)

INDUSTRIAL AUTOMATION

(2008 Course) (502809) (Sem. - II)

Time : 3 Hours] [Max. Marks : 100
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�� Attempt any three questions from each section.
2) Answers to the sections should be written in separate books.
3) Figures to the right indicate full marks.
4) Use of Scientific calculator is allowed.
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Total No. of Questions : 10] [Total No. of Pages : 2

[4065]-543

M.E. (Mechanical) (Mechatronics)

AUTOMOTIVE ELECTRONICS

(2008 Course) (502811(c)) (Elective - III)

Time : 3 Hours] [Max. Marks : 100

��������	
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�� Answer any three questions from Section I and any three questions from Section II.
2) Answers to the two sections should be written in separate answer books.
3) Figures to the right indicate full marks.
4) Use of Scientific calculator is allowed.
5) Assume suitable data wherever necessary but mention it clearly.
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AUTOMOTIVE ENGINE DESIGN
(Sem. - I) (New Course 2009) (502301)
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M.E. (Mechanical) (Automotive Engineering)

ADVANCED HYDRAULIC AND PNEUMATIC SYSTEMS
(2008 Course) (502302(C)) (Elective - I)
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M.E. (Mechanical) (Automotive Engineering)

AUTOMOTIVE SAFETY AND REGULATIONS
  (2008 Course) (Elective - II) (502303)
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ADVANCED DRIVES & CONTROL
  (2008 Course) (Elective - IV) (503112)
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ADVANCED POWER ELECTRONICS
(Sem. - I) (2008 Course) (503204) (Elective - I)
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M.E. (Electrical) (Power Systems)

ARTIFICIAL INTELLIGENCE AND ITS APPLICATIONS
IN POWER SYSTEMS

  (2008 Course) (Elective - II) (503205 (a))
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M.E. (Electrical) (Power System)
RENEWABLE ENERGY SOURCES

  (2008 Course) (503205) (Elective - II)
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M.E. (Electrical) (Power System)

PARTIAL DISCHARGES IN ELECTRICAL POWER

APPARATUS

(2008 Course) (503212(b)) (Elective-IV)
Time : 3 Hours] [Max. Marks : 100
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�� Answer any two 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.
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[4065] - 603
M.E. (Electrical) (Power Electronics & Drives)

FACTS AND HVDC
  (2008 Course) (503305 (a)) (Elective - II)
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[4065] - 606
M.E. (E & TC / Electronics/

Digital Systems / VLSI Embedded Systems / Communication
Network / Microwave / Signal Processing)

PRINCIPLES AND PRACTICES FOR IT MANAGEMENT
  (Sem. - I) (2008 Course) (504182)
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Total No. of Questions :8] [Total No. of Pages :2

[4065] - 609
M.E. (E&TC) (Microwave)

DIGITAL IMAGE PROCESSING AND ANALYSIS
(Elective - I) (2008 Course) (504224 (B))
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Total No. of Questions :8] [Total No. of Pages :3

[4065] - 612

M.E. (E & TC) (Microwave)

SPEECH PROCESSING AND APPLICATIONS

  (2008 Course) (504225 (b)) (Elective - II)
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Total No. of Questions :8] [Total No. of Pages :2

[4065] - 628
M.E. (E&TC) (VLSI & Embedded System)

ASIC DESIGN AND MODELLING
  (2008 Course) (504184(a)) (Elective - I)
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Total No. of Questions :10] [Total No. of Pages :2

[4065] - 632

M.E. (E & TC) (VLSI and Embedded Systems)

MEMORY TECHNOLOGIES

  (2008 Course) (Elective - II) (504185)
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Total No. of Questions :8] [Total No. of Pages :2

[4065] - 647
M.E. (E&TC) (Signal Processing)

DIGITAL IMAGE PROCESSING
  (2008 Course) (504503(a)) (Elective - I)
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[4065] - 650

M.E. (E & TC) (Signal Processing)

BIO-MEDICAL SIGNAL PROCESSING

  (2008 Course) (Elective - II) (504504 (a))
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Total No. of Questions : 8] [Total No. of Pages : 2

[4065]-654

M.E. (E & TC) (Signal Processing)

ADVANCED DIGITAL SIGNAL PROCESSING

(2008 Course) (504508) (Sem. - II)

Time : 3 Hours] [Max. Marks : 100
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�� Answer any three questions from each section.
2) Answers to the two sections must be written in separate answer books.
3) Figures to the right indicate full marks.
4) Assume suitable data, if necessary.
5) Use of Scientific calculator is allowed.
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Total No. of Questions : 12] [Total No. of Pages : 2

[4065]-714

M.E. (Production)

WELDING AND JOINING

(2008 Course) (511111 (c)) (Elective - III)

Time : 3 Hours] [Max. Marks : 100
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�� Answer any three questions from each section.
2) Answers to the two sections should be written in separate answer books.
3) Figures to the right indicate full marks.
4) Use of logarithmic tables, slide rule, Mollier charts, electronic pocket calculator and

steam tables is allowed.
5) Assume suitable data, if necessary.
6) Neat diagrams must be drawn wherever necessary.
7) Your answers will be valued as a whole.
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Total No. of Questions :8] [Total No. of Pages :3

[4065] - 762
M.E. (Computer)

DATA WAREHOUSING AND DATA MINING
  (2008 Course) (510112 (C)) (Elective - IV)
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[4065] - 783
M.E. (Chemical)

PROCESS DESIGN & SYNTHESIS
  (2008 Course) (509104(b)) (Elective - I)
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[4065] - 785
M.E. (Chemical)

COMPUTER AIDED DESIGN
  (2008 Course) (509104(d)) (Elective - I) (Theory)
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[4065] - 797
M.E. (Chemical)

CATALYSIS & SURFACE PHENOMENA
  (2008 Course) (Elective - IV) (509112(a))
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[4065] - 801
M.E. Chemical (Environmental)

ENVIRONMENTAL GEOSCIENCES
(Sem. - I) (2008 Course) (509132)
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[4065] - 804
M.E. (Chemical) (Environmental Engg.)

GROUND WATER CONTAMINATION & POLLUTION TRANSPORT

(2008 Course) (Elective - I)
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[4065] - 806
M.E. (Chemical) (Environmental Engineering)

AIR & NOISE POLLUTION CONTROL
  (2008 Course) (509134(d)) (Elective - I)
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[4065] - 807
M.E. (Chemical) Environmental Engineering

MEMBRANE TECHNOLOGY IN ENVIRONMENTAL
ENGINEERING

  (Elective - II) (2008 Course) (509135 (a))
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[4065] - 824
M.E. (Petroleum Engineering)

OIL AND GAS FIELD DEVELOPMENT
  (2008 Course) (512104 C) (Elective - I) (Sem. - I)
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[4065] - 828

M.E. (Petroleum Engineering)

WELL TESTING AND ANALYSIS

(512105 (c)) (2008 Course) (Elective - II)
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[4065] - 846

M.E. (Information Technology)

INFORMATION ASSURANCE AND SECURITY

  (2008 Course) (Elective - II) (514405 (A))
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Total No. of Questions : 8] [Total No. of Pages : 2

[4065]-850

M.E. CSE (IT)

ADVANCED TRENDS IN DATABASE SYSTEMS

(2008 Course) (Semester - II) (514409)

Time : 3 Hours] [Max. Marks : 100
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�� 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) Make suitable assumptions whenever necessary.
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Total No. of Questions :8] [Total No. of Pages :3

[4065] - 883
M.E. (Instrumentation & Control) (Process Instru. & Bio-Medical Instru.)

MATHEMATICAL METHODS IN INSTRUMENTATION
  (2008 Course) (5061102) (Sem. - I)
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Total No. of Questions :8] [Total No. of Pages :2

[4065] - 885

M.E. (Instrumentation & Control) (Process Instru. & Biomedical Instru.)

ANALYTICAL INSTRUMENTATION

(Sem. - I)  (2008 Course) (5061104)
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Total No. of Questions :8] [Total No. of Pages :2

[4065] - 886
M.E. Instrumentation & Control

(Process & Biomedical Instrumentation)
INDUSTRIAL AUTOMATION

  (2008 Course) (5061105(a)) (Elective - I)
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[4065] - 907

M.E. (Polymer Engineering)

PRINCIPLES OF MANAGEMENT

  (2008 Course) (Sem. - I) (509116)
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M.E. (Polymer Engineering)

SYNTHESIS AND CHEMISTRY OF POLYMERS

(509118 (C)) (2008 Course) (Elective - I)
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POLYMER RHEOLOGY
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M.E. (Polymer Engineering)

POLYMER STRUCTURE AND PROPERTIES

(2008 Course) (509123) (Sem. - II)

Time : 3 Hours] [Max. Marks : 100
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[4065] - 925
M.E. (Printing Engineering & Graphic Communication)

PRINTING TECHNOLOGY MANAGEMENT
(Sem. - I) (2008 Course) (508102)
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[4065] - 928

M.E. (Printing Engineering & Graphic Communication)

PRINTING & PACKAGING MATERIALS

(Elective - I) (2008 Course) (508104) (B)
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[4065] - 929
M.E. (Printing Engineering & Graphics Communication)

DESIGN OF EXPERIMENTS & RESEARCH METHODOLOGY

(2008 Course) (508104 (C)) (Elective - I)
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[4065] - 930
M.E. (Printing Engg. & Graphic Communication)

DIGITAL PRINTING
(2008 Course) (508105 (A)) (Elective - II)
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[4065] - 931
M.E. (Printing Engg. & Graphic Communication)

ENTERPRENEURSHIP IN PRINTING & ALLIED FIELDS
(2008 Course) (508105 (B)) (Elective - II)
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[4065] - 932
M.E. (Printing Engg. & Graphic Communication)

QUALITY CONTROL SYSTEM AND PRODUCTIVITY
(2008 Course) (508105 (C)) (Elective - II)
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[4065] - 36

M.E. (Civil) (Structure)

ADVANCED DESIGN OF STEEL STRUCTURES

  (2002 Course) (501508)

���������	
��� ���������������

��������
���
���������������

�� �������� ���
�!����
��"�
�����������
��

#� �������
�������
�����
���
�$��%��������������&������������%

��

'� (��
"��$����
����&
�������$��$��
���)�*��+�*��+�*,-+��.�-+��,/�����$$
����

�� ���������%$��������"���!������

P1423

P.T.O.



[4065]-36 2

�0 1���������������������������
���
��
��������	�
�0  �����	� ���	��������	
��������7� �������8���������� ��� ��
��� 
��
�

������	��

�������	
	��

��� 9�����������%����������
������$���	�������)����	
���������4�����������
���������)���4��������������	�����������-��%.��(������������������)�
����
	������	�������������7��	�����������������7��	���	���	��������

��� ����
	������������������	
��������������������������:�6�6����������	

���������������/#���%�.����4�����	
��������������;���������)�/���
4�����������	���	����&�)���<�)�)����������������������������������
	�
���
������������������������������

�	� �0 ��	������������������(�������	7����	
��������/�����7�������/-�����8
�����	����������	
���	�����#�����

0 9	��������������9�5�6��7���	��������������������
95�=�6��=�-��7�����	������������	������95�=�,������������6��=�/�-
,����	��9������	
��7�5����������7��������	
�������	�95����������������/�
�%.�7����	�6�����������������/���%.�7��	������������������������



[4065]-36 3

���

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

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

	�����λ �������	��������������
� ��� ��� ���
�� ��� ��� ���
�� ��� ��� � �
�� ��� ��� �!�
�� ��� ��� �!�
�� ��� ��! ���
!� ��� ��� �� 
 � � ��! ���
�� �� ��� ��!
�� �� ��� ���
��� �� �� ��
���  � �� � 
��� !  �  !
��� !� !� ! 
��� �� � ��
��� �� �� ��
�!� �� �� ��
� � �� �� ��
��� �� �� ��
��� �� �� ��
��� � �� ��
��� �� �� ��
��� �� �� ��
��� �� �� ��
��� �� �� ��
��� �! � � 
��� �� �� ��
���    

������
��������������
�����	������

��� � � ���

����������������

��� ��� ���

����"��	

�� ��� ���

������	���

� � ��� ���



Total No. of Questions : 6] [Total No. of Pages : 2

[4065]-134

M.E. (E&TC) (VLSI & Embedded System)

FAULT TOLERANT SYSTEM DESIGN

(2002 Course)

Time : 3 Hours] [Max. Marks : 100
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�� All questions are compulsory.
2) Answers to the two sections should be written in separate answer books.
3) Neat diagrams must be drawn wherever necessary.
4) Assume suitable data, if necessary.
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M.E. (Electronics - Digital Systems)

MULTIMEDIA TECHNIQUES

(2002 Course) (504307)

Time : 3 Hours] [Max. Marks : 100
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�� Answer any three questions from each section.
2) All questiions carry equal marks.
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.
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Total No. of Questions :8] [Total No. of Pages :2

[4065] - 147

M.E. (Electronics) Digital System

IMAGE PROCESSING AND PATTERN RECOGNITION

  (2002 Course) (Elective - I) (504309)
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Total No. of Questions : 6] [Total No. of Pages : 1

[4065] - 236
M.E. (Instrumentation) (Process and Biomedical)
ADVANCED ELECTRONIC INSTRUMENTATION

(2002 Course) (506103)
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[4065] - 266
M.E. (Information Technology)
SOFTWARE ENGINEERING

  (2003 Course) (510121)
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Total No. of Questions :8] [Total No. of Pages :2

[4065] - 291
M.E. (Chemical)

ADVANCED THERMODYNAMICS
  (2002 Course) (109102)
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Total No. of Questions : 8] [Total No. of Pages : 2

[4065]-560

M.E. (Mechanical) (Automotive Engineering)

AUTOMOTIVE MATERIALS

(2008 Course) (Elective - III) (502309 (B))

Time : 3 Hours] [Max. Marks : 100
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��������	�����
�� 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.
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Total No. of Questions : 6] [Total No. of Pages : 2

[4065] - 566
M.E. (Electrical Engineering) (Control System)

PROCESS CONTROL MANAGEMENT
(Sem. - I) (2008 Course) (503102)
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Total No. of Questions : 6] [Total No. of Pages : 2

[4065]-578

M.E. (Electrial) (Control System)

LARGE SCALE SYSTEM

(2008 Course) (Elective - III) (503111 (c))

Time : 3 Hours] [Max. Marks : 100
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��������	�����
�� Answer any two 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 logarithmic tables slide rule, Mollier charts, electronic pocket calculator and

steam tables is allowed.
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Total No. of Questions :8] [Total No. of Pages :2

[4065] - 48
M.E. (Mechanical) (Heat Power & Design Engg.)

INSTRUMENTATION & AUTOMATIC CONTROL
  (2002 Course) (502102)
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Total No. of Questions :8] [Total No. of Pages :2

[4065] - 204
M.E. (Computer Engineering)

DISTRIBUTED OPERATING SYSTEM
  (Revised Course 2002) (510102)
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Total No. of Questions : 8] [Total No. of Pages : 2

[4065]-267

M.E. CSE (Information Technology)

MOBILE COMPUTING

(2002-Course Revised) (510125)

Time : 3 Hours] [Max. Marks : 100

��������	
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��������	�����
�� Answer any three questions from section-I and three questions from section-II.
2) Answers to the both sections should be written in separate answer sheets.
3) Neat diagrams must be drawn wherever necessary.
4) Figures to the right indicate full marks.
5) Use of non-programmable pocket calculator is allowed.
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Total No. of Questions : 6] [Total No. of Pages : 2

[4065]-465

M.E. (Civil) (Structures)

FINITE ELEMENT METHOD

(2008 Course) (501409) (Sem. - II)

Time : 4 Hours] [Max. Marks : 100
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�� Answer any two questions from each section.
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 non-programmable calculator is allowed.
6) Assume suitable data, if necessary.
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Total No. of Questions : 10] [Total No. of Pages : 2

[4065]-485

M.E. Civil (Environmental Engg.)

ENVIRONMENTAL CHEMISTRY & MICROBIOLOGY

(2008 Course) (501509) (Sem. - II)

Time : 3 Hours] [Max. Marks : 100

��������	
����
��������	�����
�� Answer any three questions from each section.
2) Answers to the two sections should be written in separate answer books.
3) Assume suitable data if necessary.
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Total No. of Questions :10] [Total No. of Pages :3

[4065] - 520

M.E. (Mechanical) (Design Engineering)

VIBRATIONS & NOISE CONTROL

(Sem. - II) (2008 Course) (502208) (Theory)
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Total No. of Questions : 8] [Total No. of Pages : 2

[4065]-538

M.E. (Mechanical) (Mechatronics)

MICROCONTROLLERS

(2008 Course) (502808) (Sem. - II)

Time : 3 Hours] [Max. Marks : 100

��������	
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��������	�����
�� Attempt any three questions from each section.
2) Figures to the right indicate full marks.
3) Assume suitable data. if necessary.
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Total No. of Questions : 12] [Total No. of Pages : 3

[4065]-574

M.E. (Electrical) (Control Systems)

SYSTEM IDENTIFICATION & ADAPTIVE CONTROL

(2008 Course) (Sem. - II) (503109)

Time : 3 Hours] [Max. Marks : 100

��������	
����
��������	�����
�� Answer any three questions from each section.
2) Answers to the two sections should be written in separate answer books.
3) Figures to the right indicate full marks.
4) Use of logarithmic tables, electronic nonprogrammable pocket calculator is allowed.
5) Assume suitable data, if necessary.
6) Neat diagrams must be drawn wherever necessary.
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Total No. of Questions : 6] [Total No. of Pages : 2

[4065]-614

M.E. E & TC (Microwave)

MICROWAVE INTEGRATED CIRCUITS

(2008 Course) (Sem. - II) (504228)

Time : 3 Hours] [Max. Marks : 100
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�� Solve any two questions from each section.
2) Figure to right indicates full marks.
3) Assume suitable data, wherever necessary.
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Total No. of Questions :8] [Total No. of Pages :2

[4065] - 849
M.E. CSE (Information Technology)

NET CENTRIC COMPUTING
 (Sem. - II) (2008 Course) (514426)
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[4065] - 62
M.E. (Mechanical Design Engineering)

DESIGN ENGINEERING
  (2002 Course)
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Total No. of Questions : 8] [Total No. of Pages : 2

[4065]-556

M.E. (Mechanical) (Automotive Engineering)

AUTOMOTIVE FUELS AND EMISSIONS

(2008 Course) (502306) (Sem. - II)

Time : 3 Hours] [Max. Marks : 100
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�� Answer any three questions from each section.
2) Answers to the two sections should be written in separate answer books.
3) Figures to the right indicate full marks.
4) Neat diagrams should be drawn wherever necessary.
5) Assume suitable data, if required, but state the assumptions clearly.
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Total No. of Questions : 8] [Total No. of Pages : 2
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M.E. (Chemical)

MANAGEMENT OF RESEARCH AND DEVELOPMENT IN
CHEMICAL INDUSTRIES

(2008 Course) (509102) (Semester - I)

Time : 3 Hours] [Max. Marks : 100

��������	
����
��������	�����
�� Solve any three questions from each section.
2) Every answer shall be explained by taking a proper case study from chemical/ ancillary

chemical industry.
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Total No. of Questions :8] [Total No. of Pages :3

[4065] - 437

M.E. (Civil) (Hydraulic Engineering)

COMPUTATIONAL METHODS IN HYDRAULIC ENGINEERING

(501301)  (2008 Course) (Sem. - I)
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Total No. of Questions : 10] [Total No. of Pages : 3

[4065]-521

M.E. (Mechanical) (Design Engineering)
ADVANCED MACHINE DESIGN

(2008 Course) (502209) (Sem. - II)
Time : 3 Hours] [Max. Marks : 100
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�� Answer to the two sections should be written in separate answer books.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right indicate full marks.
4) Use of logrithmic tables slide rule, Mollier charts, electronic pocket calculator and

steam tables, is allowed.
5) Assume suitable data, if necessary.
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Total No. of Questions :6] [Total No. of Pages :2

[4065] - 591

M.E. (Electrical) (Power Systems)

HIGH VOLTAGE POWER TRANSMISSION

  (2008 Course) (503210) (Sem. - II)
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Total No. of Questions :8] [Total No. of Pages :2

[4065] - 636

M.E. (E & TC) (VLSI & Embedded System)

RF IC DESIGN

  (2008 Course) (Sem. - II) (504190)
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Total No. of Questions : 8] [Total No. of Pages : 2

[4065]-710
M.E. (Production)

MANUFACTURING MANAGEMENT
(2008 Course) (511109) (Sem. - II)

Time : 3 Hours] [Max. Marks : 100
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�� 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 calculator is allowed.
6) Assume suitable data, if necessary.
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[4065] - 755

M.E. (Computer Engineering)

NETWORK DESIGN, MODELING AND ANALYSIS

  (2008 Course) (Sem. - II) (510110)
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Total No. of Questions : 8] [Total No. of Pages : 2

[4065]-821

M.E. (Petroleum Engineering)

HORIZONTAL MULTILATERAL AND INTELLIGENT WELLS

(2008 Course) (Semester - I) (512103)

Time : 3 Hours] [Max. Marks : 100
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�� Answer any three questions from section I and three questions from section II.
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) Assume suitable data, if necessary.
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Total No. of Questions : 6] [Total No. of Pages : 2

[4065]-45

M.E. (Civil/Structures)

ADVANCES IN CONCRETE COMPOSITES

(2002  Course) (501510) (Elective - II)

Time : 4 Hours] [Max. Marks : 100
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�� Answer any two 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 and IS code is allowed.
6) Assume suitable data if necessary.
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Total No. of Questions : 10] [Total No. of Pages : 3

[4065]-69
M.E. (Mechanical) (Design Engg.)
PROCESS EQUIPMENT DESIGN

(2002 Course) (Elective - I) (Theory)

Time : 3 Hours] [Max. Marks : 100

��������	
����
��������	�����
1) Answer any three questions from each section.
�� ��������
������
����	
�����
��������	����	����������

���
3) Neat diagrams must be drawn wherever necessary.
4) Figures to the right indicate full marks.
5) Your answer will be valued as a whole.
6) Use of logarithmic tables, slide rules, Mollier chart, electronic steam table and

electronic pocket calculator and steam table is allowed.
7) Assume suitable data, if necessary giving reasons.
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Total No. of Questions :8] [Total No. of Pages :3

[4065] - 195
M.E. (Production)

CAD - CAM - FMS
  (2002 Course) (511104)
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Total No. of Questions : 8] [Total No. of Pages : 2

[4065]-233
M.E. (Petroleum)

OFFSHORE TECHNOLOGY
(2002 Course) (Elective - I)

Time : 3 Hours] [Max. Marks : 100
��������	
����
��������	�����

�� 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.
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Total No. of Questions :8] [Total No. of Pages :2

[4065] - 270
M.E. (CSE) (Information Technology)

ADVANCED INTERNET TECHNOLOGY
  (2002 Course) (510127)
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Total No. of Questions : 6] [Total No. of Pages : 2

[4065] - 458
M.E. (Civil-Structures)

DESIGN OF COMPOSITE CONSTRUCTION
(Sem.- I) (501404 (C)) (2008 Course) (Elective - I)

���������	
��� ���������������

��������
���
���������������

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

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

���

'# (�)�����
�������)������������!�$$������

�# *�������)��������%�������������+�����������

,# -��
!��$����
����&
�������$��$��
�����$$
����

.# ���������%$������/��!���������

P1541

������



�������	
	��

���  �
���	�������		���	������!��$���������	� ����

�� ����3�1+��

�� 5��		�	�
��$�3�'��


� ��������
&��		�3�1(,���

�� 6������������3�7(���

�� �����!��$��������
&�	����3�+�8,�&24���

�� /������������"���*��	�����������$���������
�����3�1�(��

$� %��
�����$�����3�/+(�

�� ����������������
���	����	��$��������$�

��� 9�	�$���������
������������

���� 9�	�$�������������
��������
���	����	��$��

��� 9�������������
��
��"��������
���	����	�
��������
����		����

��� ������� ������	�$��	��	���������	������� ��	����������������$� ���� �����!��$

�������	� : ����

�� ����	�!�������������
&�

�� ;����
���
��		����
��$	�


� �����������

�	� ������ �<%� 	�
���
�����	� ���� 
���� ��� ��
��
�� ���� ����	� ���� 
���	���

��	���
����	��������$�	������	�����������	��	����
���	������
&�	������	�$��

����

����

[4065]-458 2



Total No. of Questions : 8] [Total No. of Pages : 2

[4065]-508
M.E. (Mechanical) (Heat Power)

HEAT EXCHANGER SYSTEM DESIGN AND
PERFORMANCE

(2008 Course) (Elective - IV) (502112(a))
Time : 3 Hours] [Max. Marks : 100
��������	
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��������	�����

�� 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 calculator Log tables and electronic calculator is allowed.
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Total No. of Questions : 8] [Total No. of Pages : 2

[4065]-509

M.E. (Mechanical) (Heat Power Engineering)

COMPUTATIONAL FLUID DYNAMICS

(2008 Course) (Elective - IV) (502112-B)

Time : 3 Hours] [Max. Marks : 100
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�� 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) Assume suitable data, if necessary and mention it clearly.
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Total No. of Questions : 10] [Total No. of Pages : 2

[4065]-528

M.E. (Mechanical) (Design Engineering)

COMPUTER AIDED ENGINEERING

(2008 Course) (SELF STUDY)(502212 (c)) (Elective - IV)
Time : 3 Hours] [Max. Marks : 100
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�� Answer any THREE questions from each Section.
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.
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Total No. of Questions :8] [Total No. of Pages :4

[4065] - 532
M.E. (Mechanical) (Mechatronics)

DESIGN OF MACHINE ELEMENTS
  (2008 Course) (502804(a)) (Elective - I)
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Total No. of Questions :8] [Total No. of Pages :2

[4065] - 544

M.E. (Mechanical) (Mechatronics)

EMBEDDED SYSTEMS

  (2008 Course) (Elective - IV) (502812 (a))
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Total No. of Questions :9] [Total No. of Pages :3

[4065] - 551
M.E. (Mechanical) (Automotive Engineering)

FINITE ELEMENT METHOD
  (2010 Course) (502302(b)) (Elective - I)
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[4065] - 569
M.E. (Electrical) (Control Systems)

MODELLING OF DYNAMIC SYSTEM
(2008 Course) (Elective - I) (503104(b))
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[4065] - 600
M.E. (Electrical) (Power Electronics & Drives)

DSP AND ITS APPLICATIONS IN ELECTRICAL DRIVES
(2008 Course) (503304(a)) (Elective - I)
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[4065] - 610
M.E. (E&TC) (Microwave)

COMMUNICATION NETWORKS
(2008 Course) (504224(C)) (Elective - I)
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[4065] - 696
M.E. (Electronics & Telecommunication) Communication Networks

NEURAL NETWORKS IN COMMUNICATION

(2008 Course) (Elective - IV) (504611)
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[4065] - 718

M.E. (Production Engineering)

INTELLECTUAL PROPERTY RIGHTS & PRODUCT DESIGN

  (2008 Course) (511112 (c)) (Elective - IV)
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[4065] - 719

M.E. (Production)

ENERGY MANAGEMENT

  (2008 Course) (511112 (d)) (Elective - IV)
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[4065] - 739
M.E. (Production) (CAD/CAM)

TECHNOLOGY MANAGEMENT
  (2008 Course) (Elective - IV) (511212)
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[4065] - 748
M.E. (Computer Engg.)
MOBILE COMPUTING

(510104(d)) (2008 Course) (Elective - I)
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Total No. of Questions :8] [Total No. of Pages :2

[4065] - 760
M.E. (Computer)

SOFTWARE PROJECT MANAGEMENT
  (2008 Course) (510112 (A))
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[4065] - 761
M.E. (Computer Engineering)

INFRASTRUCTURE MANAGEMENT
  (2008 Course) (510112 (B)) (Elective - IV)
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[4065] - 496
M.E. (Mechanical-Heat Power)

ENERGY CONSERVATION AND MANAGEMENT
  (502104(c)) (2008 Course) (Elective - I)
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Total No. of Questions :8] [Total No. of Pages :2

[4065] - 812
M.E. (Chemical) (Environmental Engineering)

SOLID WASTE MANAGEMENT
(Sem. - II) (2008 Course) (509139)
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Total No. of Questions :8] [Total No. of Pages :2

[4065] - 672
M.E. (Electronics) (Digital Systems)

COMMUNICATION NETWORK AND SECURITY
(Sem. - II)  (2008 Course) (504202)

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

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

��
�� '�������(��������%�������������)��������� �
*� +�(�����
�������(������������"�$$������
,� -��
"��$����
����&
�������$��$��
�����$$
����
.� ���������%$������/��"������� �

P1602

P.T.O.



[4065]-672 2

��� ��  ���
��
��	
����	�	�	
�	�!		�
�#�
���
�
��	,!��
����
�������" ��
�� .�
�
�����
�	�
����	�
����&
+%#/
���
���	�	��
��	
���	�
�	��
�
0
12
�	��
��
�
��	�
!���	
�����
�	�
��
	
0
3/
�
043�
 ���
��
�����
�	��
�"
��

� *	����	
�	���&	
��&	��
&	�	������
����&
%)#,315� ��
�� $�����
��	
�	'���	�	���
���
�
��&����
��&�����	�
 ���
��
*��	�
���
#�������	�
��&����
��&�����	" ��

�������	
	��

��� �� )�!
��������
��
�	�����	�
����&
 (#6�"
 ���
����������
	�	�	���
��	
�		�	�
���
������&
�	�!		�
�	�!����/
��!
���
!�	�	
��
 (#6
�������
������&"
.�
����
���!	�/
�����
��
��	
���������	�
��
���	�
5
!�	�	
 (#6�
�	���	� ��

�� ������	
.$$$
725�11/
)��	�(#65
���
���	�����
!���
�	&���
��
��	��
��,��
���������	�� ��

�	� �� $������
���	�
���!
��
�!�
�����	
���	�
��������	
���
����
��	
��
���	�&�
�	�!����� ��

��  ���
����������
����	�
��
���	��
���	
��
�	�	��	
����	���&
��
�	'���	�"
��

� (���
��	
	�����	�
��
�����	
.�
���
�	����	
����
������	�
����
�
�����	
���	
��
�
���	�
���	
���
��	
�	����
 ��
���
!�	�	
��
	�����������
�		�	�" ��

�
� �� $������
�.�$�
 ���
��
%8�.�$" ��
�� $������
9�32:
����	��������
�	���	� ��
� *	���	
���
	������
��	��&	
���
	������	
�����	�
��
'������
��
�
�	����
�	�!����
 ���
��	
��	
�	���'�	�
��	�
��
����	
��	�	
�����	��" ��

���  ���	
�����
���	
��� ���
�� �#�
�������
���
�	����
�	�!�����
�� %	��
��&���;��&
�#�
� )�����
�*�#8�*�#
�� �%�#
���	�
�#�

���



Total No. of Questions : 10] [Total No. of Pages : 2

[4065]-557

M.E. (Mechanical) (Automotive Engineering)

AUTOTRONICS

(2008 Course) (502307) (Sem. - II)

Time : 3 Hours] [Max. Marks : 100
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�� Answer any three questions from Section - I and any three questions from

Section - II.
2) Figures to the right indicate full marks.
3) Draw neat sketches figures wherever necessary.
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Total No. of Questions :8] [Total No. of Pages :2

[4065] - 50
M.E. (Mechanical Heat Power Engg.)
ADVANCED THERMODYNAMICS

  (2002 Course) (502103)
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[4065] - 404
M.E. (Civil) (Construction Mgmt.)

NEW CONSTRUCTION MATERIALS
  (2008 Course) (501104(a)) (Elective - I)
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Total No. of Questions : 10] [Total No. of Pages : 3

[4065]-683

M.E. (E & TC) (Communication Networks)

MICROWAVE & ANTENNA THEORY

(2008 Course) (504603 (a)) (Elective - I)

Time : 3 Hours] [Max. Marks : 100
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�� 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.
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[4065] - 67
M.E. (Mechanical) (Design Engineering)

MECHANICAL VIBRATIONS
(2002 Course) (502202)
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Laplace Transform Pairs

ƒ(t) L[ƒ(t)]

1. ƒ(t) )(F)(
0

sdttfe st =−
∞

∫

2. x(t) ± y(t) X(s) + Y(s)

3. K ƒ(t) KF(s)

4. u(t) or l l/s

5. δ (t) l

6. t 1/s²

7. tn n!/sn+1

8. sin ωt 22 ω
ω
+s

9. cos ωt s/s² + ω²

10. e–at 1/s + a

11. e–at sin ωt 22)( ω
ω
++ as

12. e–at cos ωt ²)²( ω++
+

as

as

13. e–at ƒ(t) F(s + a)

14. u(t – a)
s

e as−

15. )( at −δ e–as

16.
)()(

when)(

when0
atuatf

atatf

at
−−=

>−

<
⎥
⎦
⎤

⎢
⎣
⎡ e–as F(s)

17.
dt

tfd )(
sF(s) – ƒ(0)

18
dt

tfd )(2

dt

fd
fsss

)0(
–)0()(F² −

19. ∫
t

dttf
0

)(
s

s)(F



Total No. of Questions : 8] [Total No. of Pages : 2

[4065]-15

M.E. (Civil)  (Construction & Management)

INFRASTRUCTURE DEVELOPMENT & INTERNAL

CONTRACTING

(2002 Course) (501110 (b)) (Elective - II)

Time : 4 Hours] [Max. Marks : 100

��������	
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��������	�����
�� Answer any three questions from Section-I and three questions from Section-II.
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) Assume suitable data, if necessary.
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Total No. of Questions : 10] [Total No. of Pages : 2

[4065]-73

M.E. (Mechanical) (Design Engineering)

TRIBOLOGY

(2002 Course) (Elective - II)

Time : 3 Hours] [Max. Marks : 100
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�� Answer any three questions from each section.
2) Answers to the two sections should be written in separate answer books.
3) Draw neat sketches wherever necessary.
4) Figures to the right indicate full marks.
5) Assume suitable data, if necessary.
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Total No. of Questions :10] [Total No. of Pages :4

[4065] - 200
M.E. (Production)

RELIABILITY ENGINEERING
  (2002 Course) (Elective - II)
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[4065] - 417

M.E. Civil (Construction & Management)

INTERNATIONAL CONTRACTING

(2008 Course) (Elective - III) (501111 (c))
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Total No. of Questions : 8] [Total No. of Pages : 2

[4065]-545

M.E. (Mechanical)  (Mechatronics)

FUZZY LOGIC & NEURAL NETWORKS

(2008 Course) (Elective - IV) (502812 (b))

Time : 3 Hours] [Max. Marks : 100
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�� Solve any three questions from Section-I and any three from Section-II.
2) Figures to the right indicate full marks.
3) Draw neat sketches wherever necessary.
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Total No. of Questions :6] [Total No. of Pages :2

[4065] - 611

M.E. (E & TC) (Microwave)

SMART ANTENNAS

  (2008 Course) (504225 (a)) (Elective - II)
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Total No. of Questions :10] [Total No. of Pages :2

[4065] - 716

M.E. (Production Engineering)

OPTIMIZATION TECHNIQUES

(2008 Course) (511112 (a)) (Elective - IV)
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Total No. of Questions :8] [Total No. of Pages :2

[4065] - 505
M.E. (Mechanical - Heat Power)

INTERNAL COMBUSTION ENGINES – FUELS AND COMBUSTION

  (2008 Course) (502111(a)) (Elective - III)
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Total No. of Questions :8] [Total No. of Pages :3

[4065] - 737
M.E. (Production Engineering) (CAD/CAM)

QUALITY AND RELIABILITY ENGINEERING
(511211 (d)) (2008 Course) (Elective - III)
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Total No. of Questions : 8] [Total No. of Pages : 2

[4065]-451

M.E. (Civil)  (Hydraulic)

WATER MANAGEMENT AND CONVEYANCE SYSTEMS

(2008 Course) (501311(c)) (Elective - III)

Time : 3 Hours] [Max. Marks : 100
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�� 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) Your answer will be valued as a whole.
6) Use of electronic pocket calculator is allowed.
7) Assume suitable data if necessary.
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Total No. of Questions : 8] [Total No. of Pages : 2

[4065]-725

M.E. Production(CAD/CAM)

INDUSTRIAL ROBOTICS & ARTIFICIAL INTELLIGENCE

(2008 Course) (511204) (Elective - I)

Time : 3 Hours] [Max. Marks : 100
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��������	�����
�� Answer any three questions from each section.
2) Answer to the two sections should be written in separate answer books.
3) Neat diagrams must be drawn wherever necessary.
4) Use of calculator is allowed.
5) Assume suitable data, if necessary.
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Total No. of Questions : 8] [Total No. of Pages : 2

[4065]-799

M.E. (Chemical Engg.)

FUEL CELLS TECHNOLOGY

(2008 Course) (509112 (c)) (Elective - IV)

Time : 3 Hours] [Max. Marks : 100
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�� Solve any three questions from each section.
2) Figures to the right indicate full marks.
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Total No. of Questions :8] [Total No. of Pages :2

[4065] - 895
M.E. (Instrumentation & Control)

(Process Instru. & Biomedical Instru.)
MECHATRONICS

  (2008 Course) (5061111(b)) (Elective - II)
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Total No. of Questions :8] [Total No. of Pages :2

[4065] - 674
M.E. (Electronics) (Digital System Design)

DIGITAL SYSTEM DESIGN USING PLD’s
(2008 Course) (Elective - III) (504204 (a))
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Total No. of Questions : 10] [Total No. of Pages : 3

[4065]-559

M.E. (Mechanical Engineering- Automotive Engineering)

NOISE, VIBRATION AND HARSHNESS

(2008 Course) (502309(a)) (Elective - III)

Time : 3 Hours] [Max. Marks : 100
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��������	�����
�� Answer any three questions from each section.
2) Answers to the each 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 logarithmic tables slide rule, Mollier charts, electronic pocket calculator and

steam tables is allowed.
6) Assume suitable data, if requried.
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Total No. of Questions : 6] [Total No. of Pages : 2

[4065] - 183
M.E. (Electrical) (Power System)

SPECIAL TOPICS IN HIGH VOLTAGE ENGINEERING
(2002 Course)
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Total No. of Questions :10] [Total No. of Pages :3

[4065] - 687
M.E. (E & TC) (Communication Networks)

NETWORK ARCHITECTURE AND DESIGN
(2008 Course) (504604 (b)) (Elective - II)
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Total No. of Questions : 8] [Total No. of Pages : 2

[4065]-741

M.E. Production (CAD/CAM)

COMPUTATIONAL FLUID DYNAMICS

(2008 Course) (511212) (Elective - IV)

Time : 3 Hours] [Max. Marks : 100
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�� Solve any three questions from each section.
2) Solve Section-I and Section-II in separate answer books.
3) Figures to the right indicate full marks.
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Total No. of Questions :8] [Total No. of Pages :2

[4065] - 677
M.E. (Electronics)

RECONFIGURABLE COMPUTING
  (2008 Course) (Elective - IV) (504205)
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Total No. of Questions : 6] [Total No. of Pages : 2

[4065]-463

M.E. (Civil) (Structures)

DESIGN OF INDUSTRIAL STEELSTRUCTURES

(2008 Course) (Elective - II) (501405)

Time : 4 Hours] [Max. Marks : 100
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�� Attempt any two questions from each section.
2) Answers to the two sections should be written in separate answer books.
3) Neat diagram must be drawn wherever necessary.
4) Figure to the right indicates full marks.
5) Assume suitable data, if necessary.
6) Use of cell phone is prohibited in the examination hall.
7) Use of electronic pocket calculator, IS codes and steel table are allowed.
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Total No. of Questions : 8] [Total No. of Pages : 2

[4065]-818

M.E. (Chemical) (Environmental Engineering)

GROUND WATER CONTAMINATION &

POLLUTION CONTROL

(2008 Course) (509142) (Elective - IV)

Time : 3 Hours] [Max. Marks : 100

��������	
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��������	�����
�� 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, slide rule, Mollier charts, electronic pocket calculator and

steam tables is allowed.
6) Assume suitable data, if necessary.
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SECTION - I
Q1) a) Solve by Big M or Two phase method, [12]

Maximize Z = 2x1 + 3x2 + x3
Subject to,

2x1 + x2 + x3 < 10
x1 + 3x2 + x3 = 12
x1 + x2 + x3 = 6
x1, x2, x3 > 0

b) What are slack variables and artificial variables? [4]

Q2) Material is to be transported from 3 sources to 4 distinations. The supply and
demand conditions as well as unit cost of transportation are given below

Source      Destination       Supply
1 2 3 4

    A 11 20 7 8 50
    B 21 16 10 12 40
    C 8 12 18 9 70
Demand 30 25 35 40

Find the initial feasible solution by VAM. Using the solution obtained by
VAM, find the minimum cost of transportation. [16]

       P.T.O

Total No. of Questions : 8] [Total No. of Pages : 3

[4065] - 414
M.E. (Civil) (Construction & Management)

OPERATIONS RESEARCH
 (2008 and 2002 Course) (Sem. - II) (501110)

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

1) Answer 3 questions from Section I and 3 questions from Section II.
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 logarithmic tables, slide rule, Mollier charts, electronic pocket

calculator and steam tables is allowed.
6) Assume suitable data, if necessary.
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Q3) a) Explain the Hungarian method of solving an assignment model. [6]
b) Compare N-W corner method and least cost method of solving a

Transportation model. [6]
c) Explain convex and concave functions. [4]

Q4) a) Use Fibonacci method to maximize the function Z = x (6 –0.1x) with in
1% of the exact value, in the range 0 to 100. Carry out the first 4 iterations
only. [9]

b) Use steepest descent method to minimize Z = x1
2 + 4x2

2 – 2x1 x2. Take
the starting point as (1, 1). Carry out first two iterations only. [9]

SECTION - II

Q5) a) Explain ‘state and ‘stage’ in dynamic programming [4]
b) It is proposed to develop hydropower by taking up 3 different rivervalley

projects. The total budget available is 6 money units. The returns
depending upon the level of investment are given in the following table.[14]

Investment            Returns from projects
A B C

0 0 0 0
1 5 15 12
2 10 20 24
3 30 22 25
4 31 23 26
5 32 24 27
6 33 25 28

Use dynamic programming and determine the allocation policy for the
budget so as to maximize the total returns.

Q6) a) What are the applications of Queueing theory in civil engineering? [6]
b) Explain the characteristics of queueing models. [6]
c) Explain the Monte carlo method of simulation. [4]



Q7) a) Explain the various factors affecting the choice of a project from amongst
various alternatives. [8]

b) What is a sequencing problem? Explain the method for solving ‘M’
stations, ‘n’ jobs and no passing. [8]

Q8) a) A proposal for investment of Rs 10 lakh is under consideration. It generates
the following net cash inflows. [8]
Period (years)       1      2       3      4
Cash inflows 2,50,000 2,50,000 5,00,000 5,00,000
If the discount rate is 10%, is the proposal acceptable?

b) Explain the concept of dominance in Games theory. [4]
c) What are the different types of replacement models? [4]
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Total No. of Questions : 8] [Total No. of Pages : 2

[4065] - 418
M.E. (Civil) (Construction & Management)

THRUST AREAS IN PROJECT MANAGEMENT
 (2008 Course) (Elective - IV) (501112(a))

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

1) Answer 3 questions from Section - I and 3 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) Assume suitable data, if necessary.

SECTION - I

Q1) Perform SWOT analysis of the Indian construction sector and recommend

various measures in order to convert each weakness into a strength and each

threat into an opportunity. [18]

Q2) Explain the various sub-phases involved in project pre-planning with a

neat diagram and discuss advantages of project pre-planning with statistical

information. Elaborate the role of PDRI in the same. [8+8]

Q3) With case studies explain :

a) Formation of project partnering charter. [3]

b) Methodology of project partnering execution. [7]

c) Advantages of project partnering. [2]

d) Pre-requisites necessary for effective results from partnered projects.[4]

Q4) Explain the following in detail :

a) “SCM” applications in construction. [8]

b) Fast track methods in construction. [8]

������

�����



SECTION - II

Q5) With respect to the ISO 9000 series, explain following concepts with flow

diagrams for each :

a) Quality and its management. [6]

b) Conformities and Non-conformities including defects. [6]

c) Organisation for quality effectiveness. [6]

Q6) �������	���
����������
�����������
�����	������
��� [4+4+4+4]

a) Training needs assessment (TNA).

b) Management by objectives (MBO).

c) Competency mapping (CM).

d) Motivation - Types and effects.

Q7) a) Explain with field examples how the principle centered leadership can

be developed by project managers of the construction sector, through

the 7 -covey habits. [9]

b) Explain how the John mullion’s 7 point idea evaluation test is conducted

in the process of generation of a ‘B’ - plan. [7]

Q8) Explain the following :

a) Leadership styles. [4]

b) Strategic planning in construction. [6]

c) Labour stabilized matrix. [3]

d) Six sigma applications in construction. [3]
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SECTION - I

Q1) a) Briefly explain the significant sediment properties. [6]
b) State the various theories of initiation of sediment motion. Explain shields’

analysis in detail. [6]

c) For a 4mm diameter sediment particle, what is the critical tractive stress
at 20ºc? [4]

Q2) a) Describe the various regimes of flow in alluvial channels, stating the bed
and water surface configurations in each of the regimes. Also state the
empirical conditions of occurrence of respective configurations. [10]

b) Explain  the effect of bed and bank friction on the resistance to the flow
in alluvial channels. [6]

Q3) a) State the various factors considered and the assumptions made by
Einstein in his bed load functions state the final relationship derived by
him. [6]

b) Using meyer-peter and muller method, estimate the bed load transport of
sediment in an alluvial channel 100m wide carrying a discharge of 250
m3/sec. with 3 m depth of water. The bed slope of the channel is 1 in
3600 and the mean size of sediment particles is 0.3 mm. [8]

c) How is remote sensing technique used in estimating the rate of sediment
transport? [4]

       P.T.O
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3) Neat diagrams must be drawn whenever necessary.
4) Figures to the right indicate full marks.
5) Use of logarithmic tables slide rule, and electronic pocket calculator is allowed.
6) Assume suitable data, if necessary.
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Q4) a) State and explain the various regime approaches to the design of stable
channels in alluvial soil. [8]

b) Design a stable channel in alluvial soil to carry a discharge of 45m3/sec.
The mean size of sediment particles is 0.3 mm. Use lacey’s Regime
Theory. Take the side slopes of the channel as 0.5H = 1v. [8]

SECTION - II
Q5) a) Explain microscopic and macroscopic methods for the measurement of

bed load sediment and suspended load sediment. [8]
b) An alluvial stream flows with a depth of flow of 3.0m.The bed slope of

the stream is 1 in 2500. If the concentration of sediment at an elevation
of 8mm above the bed is 800 ppm, determine the concentration at a
height of 2.0m above the river bed. The median sediment size is 0.2 mm
and the fall velocity is 20 mm/sec. [8]

Q6) a) What are the causes of stream bed variations in the form of aggradation
and degradation? [8]

b) Explain short term and long term measures for controlling the
sedimentation of reservoirs. Indicate the practicability and efficacy of
each of them. [8]

Q7) a) How are shapes of alluvial streams in plan classified? Briefly discuss
their origin and peculiarities. [8]

b) State the different methods of river gauging and explain with sketches
the automatic river gauging system. [8]

Q8) a) Explain the different ways of classification of river training works based
on various criteria. [9]

b) Briefly explain the following:
i) Groynes;
ii) Deflectors;
iii) Launching approns. [9]
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SECTION - I

Q1) a) Classification of bridges.  [8]

b) What are the factors affecting the span of bridge, Derive the conditions

for ‘Economical span’ of bridge stating the assumptions made. [9]

c) Loading for railway bridges. [8]

Q2) a) Compare simply supported RCC girder with balanced cantilever PSC

girder in following respect : [10]

i) Ease of construction.

ii) Launching.

iii) Economy.

b) Design the culvert with the data : [15]

Clear span of the culvert = 6 m

Clear carriage way width = 7.4 m

Size of kerb = 300 mm x 600 mm

Average thickness of wearing coat 80 mm

Use material M25, Fe 415

Culvert is on the national high way.

Draw the cross section showing details of reinforcement at mid-span

and at junction of the slab are kerb.

Total No. of Questions : 6] [Total No. of Pages : 3

[4065] - 457
M.E. (Civil) (Structures)

STRUCTURAL DESIGN OF CONCRETE BRIDGES
(501404 (b)) (2008 Course) (Elective - I)

Time : 4 Hours] [Max. Marks :100

Instructions to the candidates:

1) Answer any two questions from each section.

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

3) Figures to the right indicate full marks.

4) Use of IRC codes, IS1343, IS 456-2000 & non programmable calculator is

allowed.

5) Neat diagrams must be drawn wherever necessary.

6) Assume suitable data, if necessary.
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Q3) Design slab, cross girder and main girder of RCC T-beam and slab girder

deck for the crossing of a national highway. The cross section is as shown in

Fig. 1. Consider interior panel of the deck slab. Place the loads so as to

produce critical SF and BM in the deck slab and girder. Draw neat sketches

showing details of reinforcement in plan and elevation. [25]

Size of RCC kerb = 150 mm x 600 mm

Effective span of longitudinal girder = 12m

Live load = IRC-Class AA

Thickness of wearing coat = 80 mm.

Spacing of cross-girders = 4m c/c.

Width of carriageway = 7.5 (c/c dist between outer girders)

Number of longitudinal girders = 4, spaced at 2.5 m c/c.

Materials : M30 concrete, Fe500 steel.

SECTION - II

Q4) a) Describe different types of bridge foundations mentioning the situations

for particular type are used stating merits and demerits of each type. [9]

b) Design criteria for rigid frame bridges. [8]

c) Draw detailed cross section of typical box section PCS girder Name all

components. [8]

Q5) a) Check the stability of the abutment for the following : [15]

Top width of abutment = 1m

Height of abutment = 5m

Front face of abutment is vertical and the back face is battered at 1 : 6.

Material of abutment stone masonry.

Unit Weight of soil = 18 kN/m3

Angle of repose = 28
o

Superstructure : A Team-bridge with span 15m, Type of loading : IRC

class AA.

[4065]-457 2



b) List the steps involved in the of simply supported deck type post tensioned

prestressed concrete bridges. [10]

Q6) a) Write a detailed note on metallic bearing showing sketches. [8]

b) Design a reinforced elastomeric bearing at a pinned end of a plate girder

of a bridge with following data.

Maximum vertical load = 1200 kN

Dynamic vertical load = 90 kN

Transverse lateral load = 35 kN

Longitudinal load = 60 kN

Longitudinal total translation 12 mm

Rotation at support 0.003
o

Shear modulus of elastomeric bearing = 1.2 N/mm2

Allowable comp. stress for concrete = 8 N/mm2

Allowable comp. stress for elastomer = 10 N/mm2 [17]

����
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Total No. of Questions : 6] [Total No. of Pages : 2

[4065] - 472
M.E. (Civil) (Structures)

MECHANICS OF MODERN MATERIALS
 (2008 Course) (Elective - IV) (501412(b))

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

1) Answer any 2 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 logarithmic tables slide rule, Mollier charts, electronic pocket

calculator and steam tables is allowed.
6) Assume suitable data, if necessary.
7) All questions carry equal marks.

SECTION - I

Q1) a) Explain procedures to obtain carbon based fibers, PAN derived fibers

and pitch derived fibers. [8]

b) Define “thermosets” and “thermoplastics”. [7]

c) Why fiber surface treatments are necessary? Write down in detail the

treatment necessary for graphite-fibers. [10]

Q2) A 50 mm. cube of graphite-reinforced material is subjected to 125 kN

compressive force perpendicular to the fiber direction, specifically in the

2-direction the cube is free to expand and contract. Find changes in 50 mm.

dimension. Find force required to provide the constraint if cube is constrained

against expansion in the 3 direction [25]

E
1
 = 155 GPa, E

2
 = 12-10 GPa, E

3
 = 12.10 GPa

G 2.3 = 2.30 GPa, G 1-3 = 4.40 GPa

G 1-2 = 4-40 GPa, V 1.2 = .248

V 1.3 = .248, V 2,3 = .458

������
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Q3) a) Explain failure theories for fiber reinforced material using maxi. Stress

criterion. [10]
b) Explain failure theories using Tsai-Wu criterion. [10]
c) What is the difference in theories mentioned in (a) and (b) of quesion 3.

[5]

SECTION - II

Q4) a) Discuss the laminate configuration for following laminates with neat

sketches (any four) : [16]
i) Symmetric cross ply laminates.

ii) Anti-symmetric Angle ply laminates.

iii) Quassi-Isotropic laminates.

iv) Hybrid laminates.

v) Uni-directional laminates.

b) Explain stress-strain relationship of a lamina subjected to moisture and

thermal loading in plane stress condition. [9]

Q5) a) Explain Environmental Effect on Composite Material. [8]
b) Explain layerwise theory for the analysis of composite laminate. [8]
c) �������	
������	��������	��	���������	���������� [5]
� �����	�����	����	��	�������������	������	��	����������� [4]

Q6) a) Explain in detail bi-Axil testing and inter laminar fracture toughness

of composite material. [8]
b) Explain CTE and CME of laminates. [5]
c) Explain in detail Auto-clave curing for processing of High performace

composite materials. [8]
d) Write detail note on optimization concept of composite material. [4]
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SECTION - I

Q1) a) Explain the energy conservation opportunities in boiler and fired systems.

[8]

b) With a neat schematic explain the various steam system components

used in an industrial plant. [8]

Q2) a) Estimate the thermal efficiency of boiler using indirect method with the

following data. [18]

Fuel consumption : 500 kg/h

Steam generation rate : 1800 kg/h

Calorific value : 41500 kJ/kg

Steam generation pressure : 1MPa at saturated

Chemically correct air-fuel ratio : 15.5 : 1

Excess air supplied : 26%

Exhaust gas temperature & its specific heat : 300
o
C & 1.05 kJ/kgK

Boiler surface temperature : 60
o
C

Boiler surface area : 50 m2

Ambient temperature : 30
o
C

Feed water temperature : 80
o
C

Heat transfer coefficient from outer surface of boiler : 8 W/m2K

Ultimate analysis of fuel : C = 84%, H = 12%, S = 3%, O
2
 = 1%.

You may assume additional data if necessary.

Total No. of Questions : 8] [Total No. of Pages : 2
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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) Assume suitable data, if necessary.
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Q3) a) Classify the cogeneration systems in details and state its applications.[8]

b) Discuss the various waste heat qualities with its applications. [8]

Q4) Write a short note on any two : [16]

a) Types of steam straps and their selection.

b) Gas turbine cogeneration system.

c) Heat wheels.

SECTION - II

Q5) a) Discuss the various factors that affect the efficiency of compressed air

system. [10]

b) Describe the method to estimate free air delivery of compressor using

nozzle method. [8]

Q6) a) State the various types of fans used in ventilation systems. Explain its

characteristics with applications. [8]

b) Explain the step by step procedure of energy performance assessment of

DG sets. [8]

Q7) a) Discuss the energy conservation opportunities in fans and blowers. [8]

b) Explain : Heat pipe as a waste heat recovery device. [8]

Q8) Write a short note on any two of the followings : [16]

a) Field testing of Fans.

b) Energy conservation opportunities in pumping system.

c) Fuel economy measures in Furnaces.
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SECTION - I

Q1) Discuss the convection problems involved in the following applications with

neat sketches  [18]

a) House hold refrigerator.

b) Split air conditioner.

c) Power plant furnace or boiler.

Q2) a) Define any three dimensionless terms : Prandtl number, Stanton number,

Grashoff number, Reynolds number. [6]

b) Air at pressure of 6 kN/m2 and a temperature of 300oC flows with a velocity

of 10 m/s over a flat plate 0.5 m long. Estimate the cooling rate per unit

width of the plate needed to maintain it at a surface temperature of 27oC.

For air T
f
 = 437 K, p = 1 atm, γ  = 30.84 x 10–6 m2/s, k = 36.4 x 10–3 W/m,

Pr = 0.687.

Properties such as k, Pr, µ  may be assumed to be independent of pressure

and γ  depends on density and pressure. Approximate correlation is given

as Nu = 0.664Re
1 2 P r

1 3 [10]

Q3) Write down the governing equations for 2D, constant fluid property, turbulent

boundary layer flow. Explain the concept of eddy viscosity. Explain mixing

length theory. [16]

Total No. of Questions : 8] [Total No. of Pages : 2
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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 and steam tables is allowed.

6) Assume suitable data, if necessary.
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Q4) a) Derive the generalized differential equation of convection in cylindrical

co-ordinates. [6]

b) Explain the problem of laminar flow with heat transfer in a circular pipe

and derive the equation of Nusselt number. [10]

SECTION - II

Q5) Discuss in detail the problem of Natural Convection Heat Transfer from a

heated vertical plate. Using either the exact solution approach or Integral

Method approach, obtain the expression for local and average Nusselt number.

List the assumptions made. [18]

Q6) a) Discuss the problem of turbulent flow over a flat plate and associated

heat transfer problem. [8]

b) Discuss any four correlations for turbulent flow heat transfer problems.

[8]

Q7) Write detailed notes on : [16]

a) Combined Convection.

b) Convective heat transfer through porous media.

Q8) a) Explain with neat sketches, three typical practical examples of

condensation heat transfer. [9]

b) Discuss the classical problem of film condensation on a vertical plate.

List the assumptions made and derive the expression for average heat

transfer coefficient. [7]
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Total No. of Questions : 8] [Total No. of Pages : 3
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�� 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 slide rule, Mollier charts, electronic pocket calculator and

steam tables is allowed.
6) Assume suitable data, if necessary.
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Total No. of Questions : 8] [Total No. of Pages : 2
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�� Answer any three questions from each section.
2) Answer 3 questions from section-I and three questions from section-II.
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.
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SECTION - I

Q1) a) Explain the various stages of measurement system.  [10]

b) Explain the properties of correlation co-efficient. [6]

Q2) a) The following table gives the distribution of items of production and

also the relatively defective items among them, according to size groups.

Find the correlation co-efficient between size and defect in quality and

its probable error. [12]

Size group 15-16 16-17 17-18 18-19 19-20 20-21

No. of items 200 270 340 360 400 300

No. of defective items : 150 162 170 180 180 114

b) Explain the uses of regression Analysis. [6]

Q3) a) Explain the Laser Doppler anemometer with a neat sketch. [10]

b) A copper resistor at 20oC is used to indicate the temperature of bearings

of machine. What resistance should not be exceeded if the maximum

bearing temperature is not to exceed 150oC. The resistance temperature

co-efficient of copper is 0.00393/oC at 20oC. [6]

Total No. of Questions : 8] [Total No. of Pages : 2
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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.
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Q4) a) In a partially destroyed laboratory record of an analysis of correlation

data, the following results are only legible. [10]

Variance of X = 9

Regression equations 8X – 10Y + 66 = 0

40X – 18Y = 214

Find

i) The mean value of X & Y.

ii) Co-efficient of correlation between X & Y.

iii) Standard deviation of Y.

b) Explain Total radiation Pyrometer with a neat sketch. [6]

SECTION - II

Q5) a) While measuring speed of a turbine with stroboscope, single images

were observed for stroboscope. Setting of 3000, 4000 & 5230 rpm.

Determine the speed of machine. [6]

b) Explain the method of measurement of speed using stroboscope. Mention

various methods of speed measurement. [10]

Q6) a) The standard measured indication range of a transducer is 4-20 mA. If

the set point value is 11 mA and a measurement of 11.5 mA, find the

error expressed as percent of span. [6]

b) Explain the construction and working of electromagnetic flow meter.

Mention its merits and demerits. [10]

Q7) a) Explain the working of measurement of low pressure of order of

0.0001 mm of Hg. [8]

b) Explain the calibration of thermocouples. [8]

Q8) Write short notes on any three : [18]

a) Measurement of humidity.

b) UV - Spectrophotometer.

c) Applications of Chromatography.

d) Measurement of torque.
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SECTION - I

Q1) a) Explain the concepts of lattice, basis and crystal structure. How are they

related?  [8]

b) List and sketch five possible Bravais lattices in two dimensions. [8]

OR

Q2) a) Determine the relationship between the lattice parameter a and the atomic

radius r for monoatomic, SC, BCC and FCC structures. [8]

b) Draw the following planes and directions in the case of a FCC structure :

(112), (001) and (101). [8]

Q3) a) Explain applications of Phase Diagrams. [8]

b) List important micro-constituents of Fe-C system and explain their

mechanical properties. [8]

OR

Q4) a) Explain the method used for hardening non-ferrous alloys. [8]

b) Explain spheroidizing annealing process used in heat treatment of tool

steel. [8]

Q5) Write short notes on : [18]

a) Maraging Steel.

b) Haste steel.

c) Mg alloy.

Total No. of Questions : 10] [Total No. of Pages : 2
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SECTION - II

Q6) a) Explain commonly used materials in orthodental applications. [8]

b) What is superconductivity? Mention important property changes that

occur in materials when they undergo phase change from normal to the

superconducting state. [8]

OR

Q7) A continuous and aligned glass fibre-reinforced composite consists of

40 Vol% of glass fibres having a modulus of elasticity 69 GPa and 60 Vol%

of a polyester resin that, when hardened, displays a modulus of 3.4 GPa.

Calculate the modulus of elasticity of this composite in the longitudinal

directions and in perpendicular to the direction of the fibre alignment. [16]

Q8) a) Explain the process of surface coating by vapour deposition. [8]

b) What are carbon nanotubes? Mention important technological

applications. [8]

OR

Q9) a) Explain the process of surface modification with high-energy beams.[8]

b) Discuss typical applications of glass-ceramics. [8]

Q10) Write short notes : [18]

a) Metallic surface coatings.

b) Cermets.

c) Shape memory alloys.
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SECTION - I

Q1) Explain the ways of classifying optimization problem. [16]

OR

Q2) In a two-stage compressor, the working gas leaving the first stage of

compression is cooled (by passing it through a heat exchanger) before it

enters the second stage of compression to increase the efficiency. The total

work input to a compressor (W) for an ideal gas, for isentropic compression,

is given by

W = cpT1
p2

p1







(k−1)
k

+ p3

p2







(k−1)
k

− 2














k

k − 1

where c
p
 is the specific heat of the gas at constant pressure, k is the ratio of

specific heat at constant pressure to that at constant volume of the gas, and T
1

is the temperature at which the gas enters the compressor. Find the pressure,

p
2
, at which intercooling should be done to minimize the work input to the

compressor. Also determine the minimum work done on the compressor.[16]

Q3) A beam of uniform rectangular cross section is to be cut from a log having a

circular cross section of diameter 2a. The beam has to be used as a cantilever

beam (the length is fixed) to carry a concentrated load at the free end. Find

the dimensions of the beam that correspond to the maximum tensile (bending)

stress carrying capacity. [16]

OR
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[4065] - 516
M.E. (Mechanical) (Design Engg.)
OPTIMIZATION TECHNIQUES

(2008 Course) (Elective - I) (502204 (c))
Time : 3 Hours] [Max. Marks :100

Instructions to the candidates:

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

2) Neat diagrams must be drawn wherever necessary.

3) Figures to the right indicate full marks.

4) Use of logarithmic tables, slide rule, and non-programmable, electronic

pocket calculator is allowed.

5) Assume suitable data, if necessary.

P1260

P.T.O.



Q4) A research laboratory has two melts of Cu and Ni alloy (composition by

parts mentioned below) to make new alloy

             Composition Parts

Melt Cu Ni

I 2 1

II 1 1

To make new alloy at least 10 kg of Cu and 6 kg of Ni is needed. Melt I cost

25/kg and melt II cost 30/kg. Formulate LP problem to minimize cost and

solve using simplex algorithm. [16]

Q5) Write short notes : [18]

a) Engineering applications of optimization.

b) Theorem of necessary condition and sufficient condition.

c) Simplex algorithm.

SECTION - II

Q6) Determine minimum of the following function using the golden section search

f = 2 – 4x + e

Compute the minimum with x = 0, step size of 0.5 and tolerance = 0.01.[16]

OR

Q7) Find the minimum of f(x) = (100 – x)2 over the interval 60 ≤ x ≤ 150 using

interval halving method to within 10% of exact value. [16]

Q8) Find the minimum of f(x) = 2x
1
3 + 4x

1
x

2
3 – 10x

1
x

2
 + x

2
2 from the starting point

x(0) = [5, 2]T, where f(x(0)) = 314 using Powell’s conjugate direction method.

[16]

OR

Q9) Find the minimum of the function f λ( )= 0.65− 0.75
1 + λ2 − 0.65λ tan−1 1

λ
using the secant method with an initial step size of t

0
 = 0.1, λ1 = 0.0 and

ε = 0.01. [16]

Q10) Write short notes : [18]

a) Characteristics of a constrained optimization problem.

b) Random Search methods to solve a constrained optimization problem.

c) Geometric interpretation of Sequential Linear Programming.
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SECTION - I
Q1) a) Explain importance of design pressure, factor of safety, weld joint

efficiency, corrosion allowance, design loading in relation to process
equipment design. [8]

b) A pressure vessel is to be designed for an internal pressure of 0.5 N/mm2.
The vessel has nominal diameter of 1.4m. The vessel is made up of
stainless steel with permissible stress of 125 N/mm2. If the weight of
vessel and content is 3000 kg and torque due to offset piping is 550 Nm.
Find stresses due to combined loading. [8]

Q2) a) A tall vertical vessel of diameter 1.25 m in diameter and 10 m in height is
to be provided with skirt support. The weight of vessel with attachments
is 800 kN. Skirt diameter is equal to diameter of vessel and height is 2 m.
Wind pressure on the vessel is 1.1 kN/m3 Seismic coefficient is 0.08.
Permissible stress in skirt material is 9 kN/cm2 and permissible
compressive stress is 8 kN/cm2 Estimate thickness of support. [10]

b) Describe in detail testing and inspection of Pressure Vessels. [6]

Q3) Draw a neat sketch of floating roof storage tank and name the different parts.
Discuss design considerations of this tank with necessary formulae. [16]

       P.T.O
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Q4) a) Calculate the thickness of torispherical head for a vessel having a internal
diameter of 3.5 m. Design pressure is 5 Kg/cm2. Knucle radius and crown
radius are 24 mm and 320 mm. Permissible stress is 1200 Kg/mm2.
welded joint efficiency is 85%. [10]

b) Discuss protective coating and their applications in brief. [6]

Q5) Write short notes on: [18]
a) Removable closures.
b) Corrosion in Process equipments.
c) Nozzle reinforcement.

SECTION - II
Q6) a) A pressure vessel has inside diameter of 1350 mm and plate of 5 mm

inside diameter of flange is 1362 mm. A gasket is provided over flange
face. Gasket factor is 2 and gasket seating stress is 120 kg/cm2. Inside
diameter of gasket is 1365 mm. Pressure inside vessel is 2.5 kg/cm2.
Permissible stress in bolts under atmospheric condition is 600 kg/cm2.
Permissible stress in bolts under operating condition is 550 kg/cm2.
Diameter of bolt is 20 mm Calculate [10]
i) Bolt load ii) Bolt area
iii) Flange thickness.

b) Discuss effect of wind load and seismic load on tall vessels. [6]

Q7) a) Explain design consideration for shell and tube heat exchanger. [8]
b) Explain various types of agitators with application. [8]

Q8) a) Explain important features of packed or plate columns. [8]
b) List the important types of dryers used in process industry. Explain with

sketch tray drier. [8]

Q9) a) What is maximum safe speed of rotation of a phosphor bronze centrifuge
basket, 0.3 m in diameter and 5 mm thick, when it contains a liquid of
density 1000 kg/cm3 forming a layer of 75 mm thickness at the wall.
Density of phosphor bronze is 8900 kg/cm3. Take safe working stress of
55 MN/m2. [10]

b) Explain basket type centrifuge with neat sketch. [6]

Q10)Write short notes on: [18]
a) Design of saddle support. b) Modern control devices.
c) Process flow diagrams.
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SECTION - I

Q1) a) Find equivalent vibration exposure, aeq from following three events
and also find 4 hour energy equivalent acceleration. [8]

Event an m/s2 Effective Time Hours

1 5.6 0.7

2 10.3 0.5

3 2.5 1.0

b) The sprung parts of a passenger car weigh 1115 N and the un-sprung
parts weigh 1050 N. The combined stiffness of the suspension springs
is 73 kN/m and that of the tires is 855 kN/m. Determine the two natural
frequencies of the bounce motions of the sprung and un-sprung mass.

[8]
OR

Q2) The sprung mass of a vehicle is 1600 kg, its center of gravity is 1.5 m
behind the front axle, and the wheelbase is 2.3 m. Front ride is 35 kN/m
and the rear ride rate is 40 kN/m. The radius of gyration of the sprung parts
about a horizontal transverse axis through the center of gravity is 1.2 m.
Calculate the natural frequencies of the pitch and bounce motions of the
vehicle body. Also determine the locations of the oscillation centers and
plot mode shapes. Comment on the result and mention which design
parameters can be varied to increase the stability of vehicle. [16]
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Q3) A sports car weighs 10 kN and has a wheelbase of 2.25 m. The center of

gravity is 1.23 m behind the front axle. The cornering stiffness of each

front tire is 60 kN/rad and that of each rear tire is 71 kN/rad. The steering

gear ratio is 20:1. Determine the steady-state yaw velocity gain and lateral

acceleration gain of the vehicle in the forward speed range of 0 to 200 km/h

with step of 40. [16]

OR

Q4) a) Derive an expression for the steer angle δ
f
 required to negotiate a given

turn with usual notations. [8]

b) Explain the procedure to find steady state response to steering input.[8]

Q5) Explain how constant speed, constant radius test and constant steer angle

tests are conducted and their significance. Which parameters of vehicle design

can be refined based on the test results. [18]

SECTION - II

Q6) A passenger car weighing 21 kN has a wheelbase of 2.8 m and CG 1.2 m

behind the front axle and 0.5 m above ground. The car is moving on

horizontal plane and the drag and rolling resistance are negligible. Determine

the maximum braking force, maximum deceleration and distribution factor

to achieve them when i) co-efficient of friction is 0.75 and ii) co-efficient of

friction = 0.25. [16]

OR

Q7) Describe with neat sketch steering mechanisms for tracked vehicles. [16]

Q8) Draw neat sketch of idealized automobile suspension (single dof) system

approaching half sine speed bump. Write governing differential equation,

base input displacement, velocity and acceleration function when vehicle is

on the speed bump. Obtain a general solution for response of the vehicle in

terms of the relative displacement using Laplace transform. [16]
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OR

Q9) A vehicle weighs 21 kN and has a wheelbase of 2.6m. The center of gravity

is 1.2m behind the front axle and 55 cm above ground level. The frontal

area of the vehicle is 2.5 m2 and the aerodynamic drag coefficient is 0.35.

The coefficient of rolling resistance is given by f
r
 = 0.014 + 0.4 × 10-7 V2,

where V is the speed of the vehicle in kilometers per hour. The rolling

radius of the tires is 32 cm. The coefficient of road adhesion is 0.9. Estimate

the possible maximum speed of the vehicle on level ground as determined

by the maximum tractive effort that the tire-road contact can support if the

vehicle is (a) rear-wheel drive, and (b) front-wheel-drive. Plot the resultant

resistance versus vehicle speed, and show the maximum thrust of the vehicle

with the two types of drive. [16]

Q10)Write short notes : [18]

a) Handling of multi-axle vehicle.

b) Frequency Response of road vehicle in yaw.

c) Locking of wheels during braking.
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SECTION - I

Q1) a) x(t)=3cos600πt + 2 cos1800 πt

The link is operated at 10,000 bits/sec and each input sample is quantized

into 1024 different voltage levels.

i) What is the sampling frequency and folding frequency in Hz.

ii) What is Nyquist rate of sampling for x(t) in Hz.

iii) Discretize the signal x(t) with sampling frequency as in (i). [10]

b) State and explain sampling theorem for band limited signal. What is

aliasing effects. [6]

Q2) a) With suitable examples briefly explain following systems.

i) Linear and non linear.

ii) Causal and non causal.

iii) Static and dynamic.

iv) Time variant and time invariant. [8]

b) The impulse response of LTI system is h(n)= 3, −2
↑

, 4,5{ }. Determine

the response of system to input signal x(n)= 2
↑
,3,6{ }. [8]
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Q3) a) Give the comparison between (at least 2 points) [8]

i) Energy and power signals.

ii) Deterministic and random signals.

iii) Periodic and non periodic signals.

iv) Symmetric and antisymmetric signals.

b) State and explain significance of ROC. For finite and infinite duration

sequences Find out ROC and explain it neatly. [8]

Q4) a) Determine the 4 point DFT of the following x(n)= 0
↑
,1,2,3{ }. [8]

b) State and explain any four properties of DFT. [8]

Q5) Write short notes on (Any Three) : [18]

a) Properties of convolution.

b) Comparison between IIR and FIR.

c) Block diagram of Basic DSP system with brief explaination.

d) Barrel Shifter.

e) Applications of DSP in mechatronics.

SECTION - II

Q6) a) Determine inverse ‘z’ transform of x(z)

x(z)= 1
1 − 1.5z−1 + 0.5z−2

For ROC

i) |z| > 1

ii) |z| < 0.5

iii) 0.5 < |z| < 1 [10]

b) Explain the following windows for the design of FIR filters

i) Rectangular window.

ii) Hamming window. [6]

Q7) a) Perform the circular convolution of the following two sequences

x1 (n)= 2
↑
,1,2,1{ }

x2 (n)= 1
↑
,2,3,4{ } [8]

b) Distinguish between microprocessor and Digital Signal Processor. [8]

[4065]-533 2



Q8) a) Establish the system transfer function for the system defined by

y(n)− 2
5

y(n − 1) + 3
5

y(n − 2) = x(n) − 2
3

x(n − 1) − 1
5

x(n − 2)

Also realise the same using DF-I and DF-II method. [8]

b) Explain the following in brief :

i) Data Address Generator (DAG).

ii) Multiplier - Accumulator Unit (MAC). [8]

Q9) a) With the help of frequency response explain HPF and BPF in detail.[8]

b) Explain various applications of DSP. [8]

Q10) Write short notes on (Any Three) : [18]

a) Selection criteria for DSP for particular applications.

b) IIR filter design methods.

c) Spectral Analysis.

d) DTMF.

e) Filter realization techniques.
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SECTION - I
Q1) a) What do you understand by kinematic pair? With the help of neat sketches

explain different type of kinematic pair. [6]
b) Define Inversion of a Mechanism? Explain with the help of neat sketches

inversions of Double slider crank chain? Give their applications? [6]
c) Write short notes on the following: [4]

Hart’s straight line mechanism.

Q2) a) State and prove Kennedy’s theorem of three centre in line. [4]
b) The dimensions of the differential stroke engine are shown in the following

figure. OA = 75 mm, QB = 35 mm, AC = BC = 150 mm and CP = 100
mm. OQ and QB are geared together so that QB turns at twice the speed
of OA and in opposite direction of OA. Find for given configuration,
velocity of piston and angular velocity of link CP if OA turns with a
speed of 800 rpm in clockwise direction. [12]
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Q3) a) In a slider crank mechanism, the crank is 225 mm long and connecting
rod 900 mm long. Find analytically the velocity and acceleration of the
piston and angular velocity and angular acceleration of connecting rod
when the crank is turned through 60º from inner dead centre. The angular
velocity of the crank is 25 rad/sec. and is increasing at a rate of 12 rad /
s2. [6]

b) In a swiveling joint mechanism, as shown in fig., the driving crank OA is
rotating clockwise at 125 rpm. The lengths of various links are, OA = 50
mm, AB = 350 mm, AD = DB, DE = EF = 250mm and CB = 125 mm.
The horizontal distance between the points O and C is 300 mm and
between O and Q is 180 mm. Vertical distance between F and C is 250
mm and between C and Q is 150 mm. For the given configuration
determine, [12]
i) velocity of slider block F,
ii) Angular velocity of the link DE.,
iii) velocity of sliding of the link DE in the swivel block and
iv) Acceleration of sliding of the link DE in the trunnion.

Q4) a) In an I.C. engine mechanism, the radius is 100 mm and the length of the
connecting rod is 450 mm. The crank is rotating in anticlockwise direction
with the angular velocity of 10 rad / sec. Using vector algebra method,
determine the velocity of piston and the angular velocity of connecting
rod when the crank is at 45º from the inner dead centre. [8]

b) In a slider crank mechanism, the crank radius is 150 mm and the length
of the connecting rod is 600 mm. The crank is rotating counter - clockwise
at an angular velocity of 47.12 rad / sec. Using complex number method,
determine the velocity of piston and angular velocity of the connecting
rod when the crank is a 60º from the inner dead centre.  [8]
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SECTION - II
Q5) a) Explain overlay method for synthesis of function generation. [4]

b) Using freudenstein equation, design a four bar mechanism to generate
the function y = x1.4 for an interval in x from 1 to 4. The input link is to
start from 30º and is to have a range of 90º, the output link is to start
from 90º and is to have a range of 90º. Use three point chebychev spacing.
Take the length of fixed link AD as 50 mm. [12]

Q6) a) Explain the terms free vibrations, forced vibrations and damped vibrations.
[6]

b) A vertical shaft 25 mm diameter and 0.75 m long is mounted in long
bearings and carries a pulley of mass of 10 kg midway between the
bearings. The centre of pulley is 0.5 mm from the axis of the shaft. Find
i) The whirling speed and
ii) the bending stress in the shaft, when it is rotating at 1700 rpm.
Neglect the mass of the shaft and E = 200 GN/m2. [10]

Q7) a) Write short note on advanced cam curves. [4]
b) The following data relate to a cam operating an oscillating roller follower:-

Minimum radius of cam = 30 mm, Radius of roller = 10 mm, Length of
follower arm = 45 mm, Distance of fulcrum centre from cam centre = 55
mm, Angle of ascent = 80º, Angle of descent = 100º, Angle of dwell
between ascent and descent = 60º, Angle of oscillation of follower = 30º.
Draw profile of the cam if the follower moves with SHM and returns
with uniform acceleration and retardation. [12]

Q8) a) Explain Freudenstein’s method of three point synthesis of mechanisms.[6]
b) Deduce an expression for the natural frequency of free transverse vibration

for a simply supported shaft carrying uniformly distributed mass of m
kg per unit length. [6]

c) Derive equations for displacement velocity and acceleration for Circular
arc cam operating a flat faced follower when the contact is on the circular
flank. [6]

  



SECTION - I

Q1) a) Explain in brief :

i) Thermal diffusivity.

ii) Steady state & unsteady state heat conduction.

iii) Variable thermal conductivity.

iv) Thermal contact resistance.  [8]

b) What are the various methods for finding the solution of multidimensional

heat conduction problems? Explain any one of them. [8]

Q2) a) What is transient heat conduction? Explain lumped capacitance analysis.

[8]

b) Write notes on : [8]

i) Critical radius of insulation.

ii) An isotropic materials.

Q3) a) A thermocouple junction may be approximated as a sphere. It is to be

used for temperature measurement in a gas stream with heat transfer

coefficient of 400 W/m2k. Determine the diameter of thermocouple

junction needed for a time constant of 1 second.

If the junction is initially at 25oC & placed in a gas stream of 200oC, how

long it will take for the junction to reach 199oC?

Total No. of Questions : 8] [Total No. of Pages : 3
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Take the following properties of thermo couple junction K = 20 W/mk,

C
p
 = 400 J/kgK, ρ  = 8500 Kg/m3. [10]

b) Distinguish between :

i) Grashoff number and Reynolds number.

ii) Biot no. & Nussult no. [6]

Q4) a) In a long annulus (3.5 cm ID and 5 cm OD), the water is heated by

maintaining the outer surface of inner tube at 60
o
C. The water enters at

20
o
C and leaves at 34

o
C. Water flow of velocity is 2 m/sec. Estimate the

heat transfer coefficient.

Properties of water :

C p = 4.180
kJ

kgK ; v
f
 = 1.003 x 10–3 m3/kg, µ  = 855 x 10–6 N-s/m2,

k
f
 = 0.613 W/mK. [8]

b) Write notes on :

i) Mixed convection.

ii) Active & passive techniques of heat transfer enhancement. [10]

SECTION - II

Q5) a) A horizontal 40W fluoroscent tube which 38 mm in diameter & 1.2 meter

long stands in still air at 1 atm and 20
o
C. If the surface temperature is

40
o
C, what percentage of power is being dissipated by convection.

Neglect radiation properties of air : K
f
 = 0.0265 W/m.K, P

r
 = 0.706,

v = 16.19 x 10–6 m2/S.

Use the relation, Nu = 0.53 Ra( )1
4 . [8]

b) Discuss laminar film condensation on a vertical plate. [8]

Q6) Write short notes on (any three) :- [18]

a) Two phase flow.

b) Film wise & drop wise condensation.

c) Cooling of PCs.

d) Ablative & high speed cooling.

Q7) a) Explain : [8]

i) View factor with suitable examples.

ii) Gaseous emission and absorption.
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b) A cubical room, 4m by 4m by 4m, is heated through ceiling by

maintaining it at a uniform temperature of 350 K while the walls & the

floor are at 27oC. Determine the rate of heat loss from ceiling by radiation

if the emissivity of all the surfaces is 0.6. [8]

Q8) a) Write notes on : [9]

i) Classification of heat exchangers.

ii) Fouling factors.

iii) Radiators for automobiles.

b) A concentric tube heat exchanger uses water available at 15
o
C to cool

ethylene glycol from 100
o
C to 60

o
C. The water & glycol flow rates are

each 0.5 Kg/sec. What is the maximum possible heat transfer rate &

effectiveness of the heat exchanger.

Take (C
p
) of glycol = 2637 J/kg K and (C

p
) water = 4180 J/kg K. [7]

����
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3) Square bracketed figures to the right indicate full marks.
4) Use of logarithmic tables slide rule and non-programmable electronic pocket

calculator is allowed.
5) Assume suitable data, if necessary.

SECTION - I

Q1) a) How the human response to the vibration is obtained from mechanical

characteristics of the vibrating surface (time domain signal)? State the

limitations of frequency weightings for whole-body vibration. [8]

b) The sprung parts of a passenger car weigh 9 kN and the unsprung

parts weigh 855 N. The combined stiffness of the suspension springs

is 45 kN/m and that of the tires is 450 kN/m. Determine the two natural

frequencies of bounce motion of the sprung and unsprung mass. [8]

OR

Q2) The mass of the vehicle is 1850 kg and its radius of gyration is 1.4 m. The

stiffness of the front suspension is 155 kN/m and that of rear suspension is

210 kN/m. Center of gravity of the vehicle is 1.8 m from front and 1.5 m

from rear wheeland 0.7 m above ground. Assuming the vehicle as two

degree freedom system in bounce and pitch mode, find the natural frequencies

and mode shapes. [16]
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Q3) a) Derive an expression for the steer angle δf required to negotiate a given
turn with usual notations. [8]

b) A passenger car has a mass of 2300 kg. The weight distribution on the
front axle is 55% and that on rear axle is 45 % under static condition.
If cornering stiffness each of the front tires is 32.43 kN/rad and that of
rear tires is 32 kN/rad determine the steady state handling behavior of
the vehicle. If the vehicle is to be designed for critical speed of 210
km/hr find the value of wheel base. [8]

OR

Q4) a) Explain charateristic speed and critical speed of vehicle. [8]
b) Explain how the handling characteristics of vehicle is determined. [8]

Q5) Write short notes : [18]
a) Steady state response to steering input.
b) Wheel locking during braking.
c) Effect of tractive forces on cornering.

SECTION - II

Q6) �� Following data is obtained after constant speed test of a vehicle at 110
km/hr to determine handling characteristics.

Steering Angle (deg) Lateral Acceleration (g)
9 0.1

17 0.2
18 0.3
22 0.4
31 0.5
41 0.6
43 0.7
53 0.8

Estimate vehicle response if wheel base of the vehicle is 2.8 m. Comment
on the result. [8]

b) A passenger car weighs 21 kN and has a wheelbase of 2.8 m. The
center of gravity is 1.2 m behind the front axle and 0.5 m above ground
level. The braking effort distribution on the front axle is 65%. The
coefficient of rolling resistance is 0.02. Determine which set of the

tires will lock first on two road surfaces: one with a coefficient of road

adhesion μ = 0.7, and the other with μ = 0.3. [8]
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OR

Q7) A tracked vehicle weighs 150 kN and has a contact length of 300 cm and a
tread of 200 cm. The vehicle has a uniform contact pressure and is equipped with
a clutch/brake steering system. On a sandy terrain, the value of the coefficient
of motion resistance is 0.15, and that of the coefficient of lateral resistance
is 0.5. The angle of internal shearing resistance of the terrain ϕ is 30°.
a) determine the thrusts of the outside and inside tracks required to execute
a steady state turn. b) If, during the turn, the sprocket of the outside track,
with a radius of 0.3 m, is rotating at 10 rad/s, and the inside track is
disconnected from the driveline by declutching and the brake is applied,
determine the turning radius and yaw velocity of the vehicle during the
turn. The slip of the running gear during the turn may be neglected in the
calculations. [16]

Q8) A vehicle has a weight of 21 kN and a wheelbase of 2.8 m. The ratio of the
distance between the center of gravity of the vehicle and the front axle to the
wheelbase is 0.4. The cornering stiffness of each of the front tires is 39 kN/rad
and that of the rear tires is 38 kN/rad. The average steering gear ratio is 20.
Determine the yaw velocity gain and the lateral acceleration gain of the vehicle
with respect to the steering wheel angle for speed upto 120 km/hr. [16]

OR

Q9) Each front wheel is loaded by 75 kg and each rear wheel is loaded by 175
kg. Suspension travel at front axle and rear axle should not exceed 0.04 m
and 0.05 m respectively. Find lower bound of the spring rate at both axle.
If chasis mass of quarter car model is 350 kg, find undamped natural
frequency of each axle for the loaded and unloaded condition. [16]

Q10)Write short notes on : [18]
a) Wheel shimmy.
b) Wheel wobble.
c) Vehicle under the action of side forces.
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SECTION - I

Q1) a) Explain the optimization problem based on :  [10]

i) Nature of design variables.

ii) Nature of equations involved.

b) Explain multivariable optimization with equality constraints by Lagrange

multiplier method. [10]

c) By constrained variation method, find the solution of following

optimization problem :

Minimize f(X) = 2x
1
2 + 4x

2
 + 6

Subject to the constraint g(X) = 2x
1
 + 3x

2
 – 5 = 0. [5]

Q2) a) Explain Steepest Descent method. Draw its flowchart. [6]

b) What are the different Random search methods of unconstrained

minimization? Explain any one. [9]

c) Explain algorithm for unrestricted search elimination method with a

limited step size. [10]

Q3) a) Explain the Newton Raphson method of load flow analysis (Polar form).

Draw its flow chart. [13]

b) Explain the decoupled load flow method. State the assumptions. [12]

Total No. of Questions : 6] [Total No. of Pages : 2
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SECTION - II

Q4) a) Explain optimal power flow based on Gradient method. [12]

b) Explain Newton Raphson method of optimal power flow. [13]

Q5) a) Explain :

i) DC load flow.

ii) Power loss in a line and

iii) Generation shift distribution factors with reference to Loss

coefficients using sensitivity factors. [13]

b) From the theory of symmetrical components derive the sequence

impedance matrix in terms of self and mutual impedances. [12]

Q6) a) Elaborate AC-DC load flow with formulation of problem, D.C. System

model, converter variables, Derivation of equations and Inverter

operation. [13]

b) Explain three phase load flow analysis. [12]
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SECTION - I

Q1) a) Draw necessary diagrams to explain the common essential features of

rotating electrical machine. Relate your explanation with the

constructional features of DC machine and induction machine.  [6]

b) With necessary sketches, explain Kron’s primitive machine. How are

the various windings of a machine represented by the primitive machine?

[6]

c) Write the voltage equations for Kron’s primitive machine. Discuss on

the observations that are made from the impedence matrix. [6]

Q2) a) Derive the expression for the electrical torque of the primitive machine.

Explain significance of various terms of torque expression. [8]

b) Draw the representation diagrams of basic two-pole machine and primitive

machine for the following machines : Explain briefly the diagrams.

i) Polyphase induction machine.

ii) Synchronous machine with amortisseurs.

iii) DC compound machines. [8]

Q3) a) Derive the transformations for currents between two-phase α , β( )
rotating balanced winding and pseudo-stationary two-phase (d-q)

winding. Also, show that the transpose of current transformation matrix

is equal to its inverse. [8]

b) Explain what is meant by ‘power invariance’ in transformation theory

applied to Electrical machines. For given a current connection matrix as

[C], how the new voltage matrix and transformed impedance matrix are

developed? [8]

Total No. of Questions : 8] [Total No. of Pages : 3
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Q4) a) Develop the transformation matrix for currents/voltages for rotating

3-phase (a, b, c) winding to a rotating 2-phase α , β( )  winding

transformations. Show that power invariance is achieved under this

transformation. [8]

b) A three-phase induction motor has following parameters referred to stator :

Stator resistance per phase : 0.29 Ω

Rotor resistance per phase : 0.52 Ω

Stator and rotor leakage reactance per phase : 2.4 Ω each

Magnetising reactance : 27 Ω
Calculate the similar parameters for its equivalent 2-phase induction

motor if its per phase winding turns are :

i) Same as that of 3-phase induction motor.

ii) 3/2 times that of 3-phase induction motor. [10]

SECTION - II

Q5) a) Write down the generalized mathematical model of polyphase induction

machine and hence derive the steady state voltage equations in phasor

form. [8]

b) From the mathematical model of a three-phase induction motor, obtain

an expression for the steady state torque. [10]

Q6) a) Discuss on ‘Dynamic performance of 3-phase Induction motor’ subjected

to

i) Sudden changes in load torque.

ii) A 3-phase fault at the machine terminals. Draw the time response

behavior for changes in speed, torque, voltages and currents for

both the kind of disturbances. [8]

b) Based on the derived steady state voltage equations in phasor form, draw

the equivalent circuit for a polyphase induction machine. From the

equivalent circuit derive an expression for the air-gap power in terms of

rotor resistance, slip etc. [8]



Q7) a) Derive expressions for armature mutual inductance of salient pole

synchronous machine from a consideration of its basic parameters. How

this mutual inductance differs or modified for a cylindrical-rotor

synchronous machine. [10]

b) A 3-phase 50 Hz cylindrical-rotor synchronous machine has the following

parameters :

Self-inductance for phase a = 3.15 mH

Armature leakage inductance = 0.35 mH

For this machine calculate the mutual inductance between armature

phases and its synchronous reactance. [8]

Q8) a) Discuss the small displacement stability and Eigen values of typical

induction machine. [8]

b) Explain transformation of voltage and torque equations using

interconnection matrix in interconnected machines, namely dc motor-

dc generator machine. [8]
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SECTION - I

Q1) a) Explain the method of moments in detail with a suitable example.  [10]

b) The triangular element shown in the following Figure is part of a finite

element mesh. If V
1
 = 8V, V

2
 = 12V and V

3
 = 10V, find the potential at

(a)  (1, 2) and   (b)   the center of the element. [15]

Q2) a) Use FDM to calculate the potentials at free nodes in the potential system

shown in the following figure. [15]
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b) Explain the typical electromagnetic problem solution flow, how

computational electromagnetic help in solution, give qualitative

comparison of computational electromagnetics. [10]

Q3) a) Define the terms effective length, effective area, directivity, radiation

intensity, antenna gain, radiated power, radiation resistance and their

significance. [10]

b) Explain the near field, far near field and far field with suitable diagrams

and also the significance of each. [7]

c) Explain the polarization with suitable expressions and diagrams and also

explain its relevance to antennas. [8]

SECTION - II

Q4) a) Illustrate how to construct the free space Green’s function G

corresponding to Partial Differential equation. [10]

b) The field radiated by an dipole of length l ≤ λ 2( ), and of sinusoidal

current distribution, is given by E = âθ jη I0

2πr
e− jkr

cos
π
2

cosθ





sinθ
















 then

find the following

i) Magnetic field.

ii) Power radiated.

iii) Radiation Resistance.

iv) Effective length. [15]

Q5) a) Explain the pattern multiplication and derive the array factor of two

element array and also derive the condition on inter element phase shift

for end fire and broad side array. [10]

b) Design a broadside Dolph-Tschebhyscheff array of 9 elements with

spacing d between the elements and with a major to minor lobe ratio of

30dB. Find the excitation coefficient and form the array factor. [15]

[4065]-605 2



Q6) a) What are the different feeding methods for micro strip antenna? Explain

them with suitable diagrams, merits and demerits of each method. [8]

b) Outline the design procedure of circular micro strip antenna with suitable

expressions. Design a circular micro strip antenna using a substrate (RT/

duroid 5880) with a dielectric constant of 2.2, h = 0.17cm so as to resonate

at 12 GHz. [7]

c) Explain the constructional details, working, operating frequency,

applications, merits, demerits, typical radiation pattern, different modes

of operations of helix antenna. [10]

����
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MOBILE COMMUNICATION GSM & CDMA
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Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:

1) Solve 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) Assume suitable data, if necessary.
6) Use of Erlang tables, calculators is allowed.

SECTION - I

Q1) a) What are the advantages of the cellular approach of achieving mobile
communications as compared to the earlier conventional approach?[8]

b) With the help of neat diagrams explain FDMA-FDD and TDMA-FDD
systems in detail. [10]

Q2) a) If a Signal to Interference ratio of 15 dB is required for satisfactory
forward channel performance of a cellular system, what is the frequency
reuse factor and cluster size that should be used for maximum capacity
if the path loss exponent is (i) 3, (ii) 4. Assume that there are six co-
channel cells in the first tier and all of them are there at the same distance
from the mobile. [8]

b) Explain how the use of Sectorization helps in reducing the Co-channel
Interference problem. [8]

Q3) a) During a Busy Hour, the number of calls per hour for each of the 12
cells of a cellular cluster is 2200, 1900, 4000, 1100, 1000, 1200,
1800, 2100, 2000, 1580, 1800 & 900. Assuming that 75% of the
mobile phones in this cluster are used and during this period one call is
made per phone. Calculate the following : [10]
i) Number of customers in the system,
ii) Assuming an average holding time of 60 seconds, what is the

traffic in the cluster in Erlangs?

iii) Find the reuse distance if R = 5 Kms.

������
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b) Discuss the following : [6]
i) Erlang A formula.
ii) Erlang B formula.
iii) Erlang C formula.

Q4) a) Explain the typical call flow sequences in GSM for : [10]
i) Location updating.
ii) Mobile call origination.
iii) Mobile call termination.
iv) Authentication and encryption.
v) Inter MSC handoff.

b) Explain speech signal processing in GSM from transmitter to receiver
using block diagram. [6]

SECTION - II

Q5) a) Discuss CDMA digital cellular standard with its features. [10]
b) Explain handoff procedure in IS 95 CDMS. [8]

Q6) �� �����	�	
���	�
	��	����	���	����	��	���������	�
�	��������	�������[8]
b) How is localization, location update, roaming, etc done in GSM and

reflected in the databases? What are the typical roaming scenarios?[8]

Q7) a) Why Spread Spectrum multiple access is more efficient for wireless
communication? [8]

b) Explain OFDM. [8]

Q8) a) Explain the following performance criteria used to evaluate performance
of mobile systems : [8]
i) Voice Quality.
ii) Service Quality.

b) Explain the following : [8]
i) EDGE.
ii) GPRS.
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M.E. (E&T/C) (Microwave)

DIGITAL SIGNAL COMPRESSION
 (2008 Course) (504232(e)) (Elective - IV)

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) Figures to the right indicate full marks.
4) Assume suitable data, if required.
5) Use of scientific calculator is allowed.

SECTION - I

Q1) a) Explain lossless and lossy compression with the help of example. [4]
b) Define self information associated with an event. [2]
c) Design a Huffman code for a source that puts out letters from an alphabet

A = {a1, a2, a3, a4, a5} with
P(a

1
) = P(a

3
) = 0.2

P(a
2
) = 0.4

P(a4) = P(a5) = 0.1
The entropy of this source is 2.122 bits/symbol. Find out the
redundancy of this code. [12]

Q2) a) Compare Huffman coding with arithmetic coding. [6]
b) Consider a source with symbol probabilities P(a

1
) = 0.8, P(a

2
) = 0.02,

P(a3) = 0.18 Find the tag using arithmetic coding for the sequence
a

1
a

3
a

2
a

1
. Assume that we are using the midpoint of the interval as the

tag. [10]

Q3) a) What is companding? What is the advantage of logarithmic curve for

companding? Explain A-law and μ-law quantizers. [8]

b) What are the methods of music compression? Explain MIDI. [8]
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Q4) a) What is adaptive Quantizer? Explain working of Backward adaptive

Quantizer. [8]

b) Explain DPCM coding of speech with the help of block schematic.

What is the advantage of using differential coding? [8]

SECTION - II

Q5) a) Explain the use of wavelets for image coding. Explain the properties

of mother wavelet. [8]

b) Explain the meaning of zero tree. Explain the use of EZW charts for

coding after wavelet decomposition. [8]

Q6) �� ������	
�	�
�	
�����	
��������	
���������� [8]

b) Explain MPEG1 video standard. [5]

c) Consider a 2×2 image X given by [3]

⎥
⎦

⎤
⎢
⎣

⎡=
1525

3035
X

Find DCT coefficients.

Q7) a) Explain the use of DCT for image coding. How to quantize the DCT

coefficients. Explain how it leads to compression of the data. [8]

b) Compare the performance of DFT, DCT and KLT. Which is the optimal

transform and why? [8]

Q8) Write short notes on (any three) : [18]

a) Subband coding of speech signals.

b) Pdf optimized Quantizer.

c) SPIHT charts.

d) Speech compression using LPC.
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SECTION - I

Q1) a) Prove that rank of product of two matrices can not exceed rank of either

of matrix.  [5]

b) Show that matrix A satisfies Caley-Hamilton theorem. Hence find A4 &

A–1.

A =
6 −2 2

−3 3 −1

2 −1 3

















[8]

c) Find inverse of the matrix 

1 −2 −1

−2 3 −1

2 −1 3

















[5]

Q2) a) Find value of determinant 

−a2 .ab ac

ab −b2 .bc

ac bc −c2

[8]

b) Find rank of matrix 

1 2 −4 5

2 −1 3 6

8 1 9 7

















[5]

Total No. of Questions : 8] [Total No. of Pages : 3
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LINEAR ALGEBRA AND RANDOM PROCESSING
(Sem. - I) (2008 Course) (504501)
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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) Assume suitable data, if necessary.
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c) Show value of determinant of matrix 

−1 0 0 a

0 −1 0 b

0 0 −1 c

x y z −1



















is 1 – ax – by – cz. [5]

Q3) a) Show that the following system of linear equations is consistent and

find its solution

x + 3y – 2z = 0

2x – y + 4z = 0

x – 11y + 14z = 0 [6]

b) Find eigen values and eigen vectors of matrix 

8 −6 2

−6 7 4

2 −4 3

















[6]

c) If A is nonsingular matrix and k is eigen value of A, then show that 1/k is

eigen value of A–1. [6]

Q4) a) Show that the vectors x
1
 = (1, 2, –1, 0), x

2
 = (1, 3, 1, 2), x

3
 = (4, 2, 1, 0),

x
4
 = (6, 1, 0, 1), form a set of linearly independent vectors. [6]

b) Reduce the following quadratic form to canonical form and find its rank,

signature.

x2 + 4y2 + 9z2 + t2 – 12yz + 6zx + 4xy – 2xt – 6zt. [6]

c) Find orthonormal matrix P that will diagonalize symmetric matrix

0 1 1

1 0 −1

1 −1 0

















[6]

SECTION - II

Q5) a) Explain Conditional Probability, Independent events, Byes theorem with

examples. [6]

b) There are 11 tickets in a box bearing numbers 1 to 11. Three tickets are

drawn one after other without replacement. Find the probability that they

are drawn in order bearing

i) Even, odd, even number. ii) odd, odd, even number. [4]

c) Let x be a continuous random variable with pdf f
x
(x) = kx(1 – x), 0 ≤ x ≤ 1.

Find k, determine number b such that P(x ≤ b) = P(x ≥ b). [6]

[4065]-644 2



Q6) a) Calculate mean and variance of random variable X, if X denote the

number obtained on a face of fair die. [4]

b) Explain with illustrative examples, Discrete & continuous random

variable. [6]

c) A continuous R.V. has pdf f
x
(x) = kx2  0 ≤ x ≤ 2,

Find

i) k

ii) P(0.2 ≤ x ≤ 0.5)

iii) P(x ≥ 3/4) [6]

Q7) a) Explain autocorrelation and autocovariance for a random processor.

Derive relationship between them. [8]

b) The autocorrelation function of stationary random process X(t) given by

R X, X(t) = 25 + 6
1 + 5t 2 [8]

Q8) a) Distinguish between Ensemble, Ensemble average and Time average.

[8]

b) Find mean and variance of Poisson distribution. [8]

����
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SECTION - I
Q1) a) State whether the following statements are True or False. Justify your

answer. (Solve any three) [12]
i) Spectral estimation techniques based on periodogram, give better

resolution compared to these based on parametric models.
ii) The filter with below-given transfer function is stable.

H (z) = 321 215.181.05.11
1

−−− −−+ zzz
iii) Pade’ approximation technique promises to estimate at the most

‘p + q + 1’ values of the signal without error. [Here p and q represent
denominator and numerator polynomial orders of the model,
respectively]

iv) Mth order forward linear predictor and Mth order lattice have one
coefficient common.

b) Find the power density spectrum for the following WSS random process

with a given autocorrelation sequence, 

||

3
1)(2)(

k

kkrx ⎟
⎠
⎞

⎜
⎝
⎛+δ=

[6]

Q2) a) Compare the MYWE (Modified Yule - Walker) equations for an ARMA
model of ‘P’ poles and ‘q’ Zeroes to the Pade’ equations for the
denominator polynomial coefficients ap(k), 0 < K < P. [Point out similarities
and differences] [6]

       P.T.O.

Total No. of Questions : 8] [Total No. of Pages : 3
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STATISTICAL SIGNAL PROCESSING
(504507) (2008 Course) (Sem. - II)
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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) Assume suitable data, if necessary.
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b) First five values in the autocorrelation sequence for the process x(n) are
T

32
9,

16
9,

8
9,

4
9,3 ⎥

⎦

⎤
⎢
⎣

⎡
=xr

i) Use MYWE method to find ARMA (1, 1) model for x (n). [6]
ii) Are the given values in the acr sequence consistent with the model

that you found in part (i)? [4]

Q3) a) State  and explain any two important properties of the reflection coefficient
sequence that is generated by Levinson - Durbin recursion. [4]

b) The reflection coefficients corresponding to a third order all - pole model
are Γ 1 = –0.8, 

Γ

2 = 0.389, 

Γ

3 = 0.4727
and the modeling error is given by 

ε

3 = 0.23737 [12]
i) Find the filter coefficients, q3 (k) for this model.
ii) Find the autocorrelation coefficients rx(m), 0 < m < 3.
iii) Also find the modeling errors 

ε

0, 

ε

1 and 

ε

2.

Q4) a) An AR(2) process s(n) is generated using the difference equation. [6]
s(n) = w(n) + 0.1 s(n–1) + 0.8 s (n–2). Where w(n) is a white noise with
unity variance. Find the auto correlation logs rs(m) for m = 0, 1, 2.

b) Explain the method for the design of an FIR Least - squares Inverse
filter. [10]
Hence find a system function H(z) of FIR Least - squares Inverse filter
of length four, for the system G(z) = 1 – z–1

SECTION - II
Q5) a) Answer any three of the following: [12]

i) What is the difference between Least Squares and Least Mean Square
Techniques?

ii) What are the limitations of FFT-based techniques of Power
Spectrum estimation?

iii) Consider a causal, first order AR process s(n) described by a
difference equation,
s(n) = as(n – 1) + w(n)

Where w(n) is a white noise with variance 

2
wσ

. Draw the block
diagram and find an autocorrelation function rss(m).

iv) Justify the statement, “Lattice filter coefficients of lower order model
remain unchanged when filter order is increased.



b) Explain the term ‘Whitening filter’. The power spectrum of a WSS process
x(n) is [6]

Px(e jw) = w
w

cos2425
cos1213

−
+

Find the whitening filter H(z) having input x(n) that produces an unit
variance white noise.

Q6) a) Compare Barlet and Welch techniques for power spectrum estimation
on the basis of total number of computations. [6]

b) What do you understand by the term ‘modified periodogram’? How the
resolution is affected by the window function? [4]

c) Periodogram technique is to be used to resolve the two sinusoids (with
w1 = 0.2

π

 and w2 = 0.25

π

), burried in unity variance white noise. What
is the minimum length of data record required to resolve the two
frequencies? [6]

Q7) a) If 

ε

j+1 and 

ε

j represent modeling errors for (j+1) and (j)th order
respectively, in Levinson - Durbin recursion, and if 

Γ

j represent jth

reflection coefficient, [6]
prove that

εj+1 = [1 + |
Γj+1|

2] εj
b) Given the autocorrelation sequence,

rx(0) = 1, rx (1) = 0.8, rx(2) = 0.5, rx(3) = 0.1
Find the reflection coefficients 

Γ

j, the model parameters aj(k) and the
modeling errors 

ε

j for j = 1, 2, 3. [6]
c) Draw lattice structure for the above model. [4]

Q8) a) Draw a block-diagram for general Wiener filtering theme. Hence derive
the expressions for optimal weight vector and minimum mean square
error. [6]

b) What do you understand by the term ‘innovations representation’ of the
process? How it is related to whitening filter? [6]

c) Discuss Schur algorithm. [4]
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SECTION - I

Q1) a) Explain CMOS Inverter and its transfer characteristics. [7]

b) Design CMOS Logic gates for the function give

i) f = A + B ⋅C

ii) f = ABC + D

iii) f = A + B + C( ) D [9]

Q2) a) What are different causes of Power dissipation in CMOS, discuss in

detail. [8]

b) What is Domino Logic? Explain operation of Domino Logic for AND

gate. [8]

Q3) a) Write VHDL code for divide by 5 synchronous counter.  [8]

b) What is transistor sizes? Derive the relationship between the widths of n

& ibanks of MOSFET. [8]

Q4) Write short notes on : [18]

a) Synthesizable VHDL constructs.

b) Ultra fast VLSI circuits and system.

c) Data types in VHDL.

Total No. of Questions : 8] [Total No. of Pages : 2

[4065] - 662
M.E. (Electronics) (Digital System)

MICRO ELECTRONICS
(Sem. - I) (2008 Course) (504195)

Time : 3 Hours] [Max. Marks :100

Instructions to the candidates:

1) Answer any three questions from each section.

2) Assume suitable data, if necessary.
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SECTION - II

Q5) a) Explain the following attributes with suitable examples

EVENT, QUIET, LAST EVENT, DELAYED [10]

b) What are the type of TEST, Benches, Explain its application. [6]

Q6) a) Design a Moore synchronous machine to detect overlapped 1011

sequence. [8]

b) Compare Moore & Mealy Machine. [8]

Q7) a) What is transmission gate? How it works? Explain in detail application

of transmission gate. [8]

b) Explain MOS implementation of current sink and current source along

with their I-V characteristics. [8]

Q8) Write short notes on : [18]

a) Routing techniques.

b) Clock distribution.

c) Analogue VLSI.

����



Total No. of Questions : 8] [Total No. of Pages : 2
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2) Answers to the two sections must be written in separate answer books.
3) Figures to the right indicate full marks.
4) Assume suitable data if required.
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SECTION - I

Q1) a) Define an analytic function of W = f(z) at the point z = z
0
 and show that

the function defined by W = |z|2, for any complex variable z is

differentiable at the origin 0 but not analytic at that point. [5]

b) Show that the Cauchy-Riemann equations namely 
∂u

∂x
= ∂v

∂y
, 

∂u

∂y
= − ∂v

∂x

are the necessary conditions for  a function W = f(z) = u + iv to be

analytic at z = z
0
 and also state the sufficient conditions. [6]

c) Find the Laurent’s series expansion for f (z)= 1
z − 1( ) z − 2( )  in the region

0 < |z – 1| < 1. [6]

Q2) a) Find the bilinear transformation, which transforms z = i, 0, –i onto

W = 1, i, –1 and maps Re(z) ≥ 0 on to |W| ≤ 1. [6]

b) Evaluate z − z2( )dz
C
∫ , where C is the upper half of the circle |z| ≤ 1.

What is the value of this integral if C is the Lower half of the above

circle? [5]

c) Using Cauchy’s residue theorem evaluate 
cos3θ

5 − 4cosθ0

2π

∫ dθ . [5]

Total No. of Questions : 10] [Total No. of Pages : 4
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Q3) a) Find the values of u(x, t) satisfying the parabolic equation 
∂u

∂t
= 4

∂ 2u

∂x2

subject to the boundary conditions u(0, t) = 0 = u(8, t) and

u x, 0( )= 4x − x2

2
 at the points x = i, i = 0, 1, 2, ... 8 and t = 1

8
j ,

j = 0, 1, 2, 3, 4, 5.  [9]

b) Evaluate the pivotal values of the equation 
∂ 2u

∂t 2 =16
∂ 2u

∂x2
 taking δx =1

upto t = 1.25. The boundary conditions are u(0, t) = u(5, t) = 0 and

u(x, 0) = x2(5 – x). [8]

Q4) a) Using residue theorem for an improper integral, show that

dx

1 + x2
0

∞

∫ = π
2 2

. [8]

b) Solve the Poisson’s equation 
∂ 2u

∂x2 + ∂ 2u

∂y2 = 8x2 y2  for the square mesh of

the sides –2 ≤ x ≤ 2, –2 ≤ y ≤ 2 with u(x, y) = 0 on the boundary taking

h = 1. [8]

Q5) a) Find the curves on which the functional 
dy

dx






2

+ 12xy








 dx

0

1

∫  with

y(0) = 0 and y(1) = 1 can be extremised. [8]

b) Show that the functional

2xy + dx

dt






2

+ dy

dt






2









0

π
2

∫ dt  such that x(0) = 0, x π
2( )= − 1, y(0) = 0,

y π
2( )=1 is stationary for x = sint, y = sint. [8]

SECTION - II

Q6) a) For the Bessel’s function J
n
(x) prove the recurrence formulas that

i)
d

dx
x −nJn (x)[ ]= x −nJn−1 (x)

ii) Jn (x)= 1
2

Jn−1 (x)− Jn+1 (x)[ ] [6]



b) For Legendre’s function P
n
(x), prove that

i) (n + 1)P
n
(x) = (2n + 1)x P

n
(x) – nP

n – 1
(x)

ii) nPn (x)= x ′Pn (x) − ′Pn−1 (x) [6]

c) Express J
5
(x) in terms of J

1
(x) and J

0
(x). [4]

Q7) a) Assume inter-arrival time X service time Y are exponentially distributed

with mean 3 and 2 min. respectively. Simulate the model for 10 minutes

by using the following random variable.

RN for X : 0.82 0.23 0.37 0.75 0.15 0.27

RN for Y : 0.66 0.31 0.48 0.92 0.38 0.72 [8]

b) In a shooting competition, the probability of a man hitting a target is

2/5. If he fires 5 times what is the probability of hitting the target.

i) At least twice.

ii) At most twice. [4]

c) The mean and variance of the Binomial distribution are 6 and 2

respectively. Find P(x > 1) and P(x = 2). [4]

Q8) a) Samples of 40 are taken from a lot, which is on the average 20% defective.

i) What is the probability that a sample of forty will contain exactly

11 defective?

ii) What is the probability that it will contain 11 or more defective?

(Use normal distribution). [6]

b) Fit the Binomial distribution to the set of following observations

x : 0 2 3 4 5

f : 27 6 3 0 0 [5]

c) Fit the Poisson distribution to the following data and test the goodness

of fit. [6]

x : 0 1 2 3 4

f : 112 73 30 4 1

Q9) a) Based on 15 subgroups each of size 200 taken at intervals of 45 minutes

from a manufacturing process the average defective was found to be

0.068. Construct p-chart and np-chart. [6]

b) From the data given below about the treatment of 250 patients suffering

from a disease, State whether the new treatment is superior to the

conventional treatment.

Favourable Not Favourable

New : 140 30

Conventional : 60 20 [6]

[4065]-698 3



c) A random sample of 200 screw is drawn from a population which

represents a size of screws. If a sample is distributed normally with mean

3.15 cm and standard deviation 0.025 cm, find the expected number of

screws whose size falls between 3.12 cm and 3.2 cm. It is given that

Z
1
 = –1.2, A

1
 = 0.3849 and Z

2
 = 2.0, A

2
 = 0.4772. [5]

Q10) a) Test whether the following Markov chain (transition matrix) is ergodic

or regular 

1
4

1
4

1
2

1
4

3
4 0

1
2 0 1

2
















 construct the state diagram also. [7]

b) Find the steady state probabilities and mean recurrence time for the

following Markov chain 

0.5 0.3 0.2

0.2 0.4 0.4

0.1 0.5 0.4
















. [9]
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Total No. of Questions : 8] [Total No. of Pages : 4

[4065] - 711
M.E. (Production)

(Manufacturing and Automation)
INDUSTRIAL AUTOMATION

 (2008 Course) (511110) (Sem. - II)
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 answer 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 and steam tables is allowed.
6) Assume suitable data, if necessary.

SECTION - I

Q1) a) A proposal has been submitted to replace the group of assembly

workers, each working individually, with the assembly line. The

following table gives the individual work elements.

Element 1  2 3 4 5 6 7 8

Element time (min) 1.0 0.5 0.8 0.3 1.2 0.2 0.5 1.5

Immediate predecessors --- --- 1,2 2 3 3,4 4 5,6,7

The demand rate for this job is 1600 units per week with 40 hrs. per

week. The current number of operators required to meet this demand

is eight using individual manual workers.

i) Use largest candidate rule to assign the work elements to station

and calculate balance delay.  [8]

ii) The initial cost to install the assembly line is Rs. 1000000. If the

hourly rate for workers is Rs. 250, will the assembly line be justified

using 3 year service life? Assume 50 weeks per year and rate of

return 10%. [4]

b) Explain the lower bound approach for analysis of assembly lines. [4]
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Q2) a) A hydraulic system having cycle time of 15 seconds requires 350 1/min
at 20 bar pressure for first 8 seconds and 40 l/min at 320 bar pressure
for remaining time. Draw the hydraulic circuits and calculate the
efficiency of each circuit when using :
i) Single fixed displacement pump with intensifier. [5]
ii) Single fixed displacement pump with accumulator. [5]

b) Explain with neat sketch the hydraulic servo system for position control.
[6]

Q3) a) Explain the use of turbulence amplifier for logic circuit. [6]
b) Draw the suitable pneumatic circuit using cascade system to actuate

cylinder A and cylinder B as per following position step diagram.[10]

Q4) Write short notes on : [18]
a) Variable displacement pump control for constant flow.
b) Transfer line monitoring system.
c) Time delay valve.

SECTION - II

Q5) a) Construct the ladder logic diagram to perform following tasks : [8]
i) To allow fluid to flow into tank till it is filled completely.
ii) To allow the fluid to flow out of tank after the delay of 120 seconds.
iii) To stop the out flow after 90 seconds.

b) Write a program for 8085A μp to find smallest element in a block of
8-bit unsigned binary data, whose number is stored in the memory
location A001H, and the data are stored in a memory location beginning
from A002H. Store the smallest number in a memory location FF00H.

[8]
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b) In a automated material handling system AGVs are used for material
handling. A number of deliveries and empty returns are indicated in a
from-to chart in Table 1. The corresponding distances are indicated in
Table 2. The speed of an AGV is 100 ft/min. Considering a traffic

factor of 0.9, determine : [10]
i) The total transport work.
ii) Average total time per delivery, the handling system efficiency,

and the resulting average number of deliveries per hour.
iii) Number of vehicles needed to satisfy the indicated deliveries per

hour.
Table 1 : From-To chart showing number of moves per hour between
different stations

To
From  1 2 3 4

1 0 7D 5D 3D
2 4E 0 0 3D
3 5E 0 0 0
4 6E 0 0 0

(Deliveries indicated by ‘D’ and Empty moves indicated by ‘E’)
Table 2 : From-To chart showing distances between different stations

To
From 1 2 3 4

1 0 150 100 130
2 150 0 NA 80
3 100 NA 0 NA
4 130 NA NA 0

(NA : not applicable)

Q7) a) The linear joint of the industrial robot is actuated by the piston
mechanism. The length of the joint when fully retracted is 600 mm,
and when fully extended is 975 mm. If the robot controller has 8 bit

storage capacity, determine the control resolution of this robot. [6]

b) Explain important functions of a work cell controller in an industrial

robot. [10]
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Q8) Write short notes on : [18]

a) Job orienting devices.

b) Applications of redundant robot manipulators.

c) Piezoresistive pressure sensor.
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SECTION - I

Q1) a) Describe briefly the various data exchange systems currently in use.[8]

b) Discuss the stages in the product life cycle and the importance of each

stage. Differentiate between Reverse Engineering and Forward

Engineering. [8]

Q2) a) Find the transformed co-ordinates when a square (1, 1), (1, 2), (2, 2) and

(1, 2) is rotated by 65o anticlockwise about a line passing through one of

its vertex (1, 1) and another arbitrary point (3, 4). [8]

b) What is rendering? What are the different stages of rendering an image?

[8]

Q3) a) Compare the splines for the same control points created by B-spline and

Bezier spline techniques with suitable examples.  [8]

b) “B-spline can be treated as segmented series of Bezier curve”. Justify

this statement. [8]

Q4) a) Four position vectors P1[0, 0], P2[1, 1], P3[2, –1] and P4[3, 0] are given

with tangent vectors ′P 1[1, 1] and ′P 2[1, 1]. Determine the piecewise

cubic spline curve through them. [8]

b) Write the mathematical representation, application and limitations of

the following surfaces :

i) Spherical surface. ii) Composite surface. [8]

Total No. of Questions : 10] [Total No. of Pages : 2

[4065] - 720
M.E. (Production) (CAD / CAM)

COMPUTER AIDED DESIGN
(2008 Course) (511201) (Sem. - I)

Time : 3 Hours] [Max. Marks :100

Instructions to the candidates:

1) Attempt any Three from each section.

2) Figures to the right indicate full marks.

3) Draw neat self-explanatory sketches wherever required.

4) Use of pocket calculators is allowed.

5) Assume suitable data, if necessary.
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Q5) Write short notes on : [18]

a) Translational and Rotational Mapping.

b) Parametric Programming.

c) NURBS.

SECTION - II

Q6) a) Explain the detailed syntax (with modifiers) and uses of the “measure”

command. [8]

b) What is z-buffer algorithm for B-REP and CSG models? [8]

Q7) a) What are the different techniques used to decide assembling sequence to

generate assemblies. [8]

b) What is conventional animation and what are the different steps used in

conventional animation in creating an animated film? [8]

Q8) a) Describe the generation process of sphere using cylinder as a primitive

and torus using other natural quadrics. [8]

b) Explain the basic fundamentals of solid modelling representation any

CAD software. [8]

Q9) a) Why Euler’s formula is used in solid modelling? Verify it for a tetrahedron

and a cube. Draw an arbitrary solid object and ascertain its validity using

Euler’s generalized rule. [8]

b) Explain the procedure of mass property calculations in CAD software.

[8]

Q10) Write short notes on : [18]

a) Feature Based Segmentation.

b) Parametric Programming.

c) Virtual Realism.
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Total No. of Questions : 8] [Total No. of Pages : 3

[4065] - 733
M.E. (Production) (CAD/CAM)

ADVANCED MATHEMATICS
 (2010 Course) (511210) (Sem. - II)

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

1) Answers 3 questions from Section - I and 3 questions from Section - II.
2) Answer to the two sections should be written in separate answer books.
3) Neat diagrams must be drawn wherever necessary.
4) Use of electronic pocket calculator is allowed.
5) Assume suitable data, if necessary.

SECTION - I

Q1) a) Reduce the quadratic form 2x
1
x

2
 + 2x

1
x

3
 – 2x

2
x

3
 to the canonical form

by an orthogonal reduction and discuss its nature. Also find the modal

matrix. [8]

b) If ⎥
⎦

⎤
⎢
⎣

⎡
+−

+
=

021

210
A

i

i
 show that (I – A) (I + A)–1 is a unitary matrix.

[8]

Q2) a) Find the curve on which the functional [ ]dxxyy∫ +′
1

0

2 12)( , with

y(0) = 0 and y(1) = 1 can be extremised. [8]

b) Solve the boundary value problem y" + y + x = 0 (0 ≤ x ≤ 1),

y(0) = y(1) = 0 by Galerkin’s method. Compare your solution with the

exact solution. [8]

Q3) a) Find the fourier transfrom of e–x2. [8]

b) Solve by the method of Laplace transfrom the equation

y"' + 2y" – y' – 2y = 0 with y(0) = y'(0) = 0 and y'(0) = 6. [8]

������
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Q4) a) Solve the integral equation : [6]

∫
∞

−=
0

cos)( λλ exdxxf

b) Show that the transformations [6]
y

1
 = x

1
 – x

2
 + x

3

y
2
 = 3x

1
 – x

2
 + 2x

3

y3 = 2x1 – 2x2 + 3x3.
is regular, write down the inverse transformation.

c) Two masses M
1
 and M

2
 are connected by an inextensible string which

passes over a fixed pulley. Using Lagrange’s equations show that the
acceleration of either mass is numerically = (m

1
 – m

2
)g/(m

1
 + m

2
). [6]

SECTION - II

Q5) a) A tightly stretched Flexible string has its ends fixed at x = 0 and x = l.
At time t = 0, the string is given a shape defined by f(x) = μx(l – x),
where μ is a constant and then released, find the displacement of any
point x of the string at any time t > 0. [9]

b) The ends A and B of a rod 20 cm long have the temperature at 30°C
and 80°C until steady state prevails. The temperature of the ends are
changed to 40°C and 60°C respectively. Find the temperature
distribution in the rod at time ‘t’. [9]

Q6) �� �����	
��	��
�	�����������	�����	�������������� [8]
b) Discuss the state variable model and its advantage’s over differential

equation model. [8]

Q7) a) A random variable X has a uniform distribution over (–3, 3), Find ‘k’

for which p(x > k) = 
3
1

Also evaluate p(x < 2) and p[| x – 2 | < 2] [8]
b) The height of six randomly chosen sailors are (in inch):63, 65, 68, 69,

71, 72,. Those of 10 randomly. Chosen soldier’s are 61, 62, 65, 66,

69, 69, 70, 71, 72, 73. Discuss the light that these data throwon the

suggestion that sailor’s are on the average toller than soldier’s. [8]

�������	
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Q8) a) For a chi-square distribution with n.d.f establish the following recurrence

relation between the moments. [9]

μ
r+1

 = 2r (μ
r
 + nμ

r-1
), r ≥ 1. Hence Find β

1
 & β

2
.

b) Solve 02

2

2

2

=
∂
∂+

∂
∂

y

u

x

u
 for, [9]

0 < x < π, 0 < y < π, given that
u(0, y) = u(π, y) = u(x, π) = 0, u(x, 0) = sin2x.

����



SECTION - I

Q1) a) Prove the following by Mathematical induction

i) C(n, 0) + C(n, 1) + C(n, 2) + ....... + C(n, n) = 2n.

ii) C(n, 0) – C(n, 1) + ...... + (–1)1C(n, i) + .......+(–1)nC(n, n) = 0. [8]

b) For events A and B

i) Show that P A∪B( )= P(A) + P(B) − P A ∩ B( ).
ii) State and prove a generalization of formula in part (i) to n sets

A1, ..........., An.

iii) What is the significance of the above formula in the algorithmic

design and analysis? [8]

Q2) a) What is worst case, average case and best case time complexity of an

algorithm? Write a the Binary search and Linear search algorithm and

Analyze the same to find out its worst case, average case and best case

complexity. [10]

b) Solve the following recurrence relations : [6]

i) t(n) = 3t(n – 1) + n, n ≥ 1, Initial condition t(0) = 1.

ii) t(n) = 4t(n – 1) + 5, n ≥ 1, Initial condition t(0) = 2.

Q3) a) What is worst case, average case and best case time complexity of an

algorithm? Write a the Quick sort and Merge sort algorithm and Analyze

the same to find out its worst case, average case and best case complexity.

[8]

Total No. of Questions : 8] [Total No. of Pages : 3

[4065] - 742
M.E. (Computer) (Common to Network Engineering)

APPLIED ALGORITHMS
(510101) (2008 Course) (Sem. - I)

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 answer books.

3) Neat diagrams must be drawn whenever necessary.

4) Figures to the right indicate full marks.

5) Assume suitable data, if necessary.
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[4065]-742 2

b) Some friends of your work on wireless networks, and they are currently

studying the properties of network of n mobile devices. As the devices

move around, they define a graph of any point in time as follows : there

is node representing each of the ‘n’ devices, and there is an edge between

device i and j if the physical locations of i and j are no more than 500

meters apart.

They had like it to be the case that the network of devices is connected at

all times and so they have constrained the motion of devices to satisfy

the property : at all times, each device i is within 500 meters of at least

n/2 of the other devices (assume n is an even number).

In other word the property is “Let G be a graph on n nodes, where n is an

even number. If every node of G has degree at least n/2, then G is

connected”.

i) Does this property by itself guarantee that the network will remain

connected?

ii) Decide whether you think claim is true or false?

iii) Give a proof of either claim or its negation. [8]

Q4) a) Determine the running time of quicksort for

i) Sorted input.

ii) Random input.

When pivot element is chosen as

i) The first element.

ii) A random element. [8]

b) Assume you have functions f and g such that f(n) is O(g(n)). For each of

the following statement, decide whether you think it is true or false.

And give a proof or counter example.

i) log
2
f(n) is O(log

2
g(n)).

ii) 2f(n) is O(2g(n))

iii) f(n)2 is O(g(n)2). [10]



SECTION - II

Q5) a) Find the optimal tour for the instance of travelling salesman problem

given below in the matrix (8 * 8) by your own way.

And then generate the tour by 2-approximation algorithm.

Compare tour generated by your way and 2-approximation algorithm.

0 19 14 16 17 13 18 20

19 0 17 12 11 19 15 15

14 17 0 18 16 12 16 16

16 12 18 0 10 20 11 20

17 11 16 10 0 16 10 14

13 19 12 20 16 0 18 15

18 15 16 11 10 18 0 17

20 15 16 20 14 15 17 0 [10]

b) What is an NP-hard and approximation algorithm? What is the relation

between these two? Give suitable example. [6]

Q6) a) i) What is the essential difference between Dynamic programming

and Recursion?

ii) Design an Dynamic programming algorithm for n matrices A1,

A2,........, An of dimensions P1 * P2, P2 * P3, ........ Pn*Pn+1,

respectively, our goal is to compute the matrix product

A1A2 ...... An in an order such that it would take the minimum

number of computations to derive the product. [10]

b) Consider 0/1 knapsack problem N = 3, w = (4, 6, 8), p = (10, 12, 15)

using dynamic programming devise the recurrence relations for the

problem and solve the same. Determine the optimal profit for the

knapsack of capacity 10. [8]

Q7) a) Write the CRCW and EREW Algorithms for parallel computers. [10]

b) Let there be n numbers (where n = 21) and there sum needs to be found

out using multiple processor. Design the algorithm using parallel

computation. [6]

Q8) a) Write a short note on “Prefix Computation”. [6]

b) What are the advantages of Greedy algorithmic strategy? Analyze an

single source shortest path algorithm with time and space complexity

using greedy approach. [10]

����
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Total No. of Questions : 8] [Total No. of Pages : 3

[4065]-754

M.E. (Computer Engineering/Computer Networks)

HIGH PERFORMANCE DATABASE SYSTEMS

 (510309) (2008 Course) (Sem. - II)

Time : 3 Hours] [Max. Marks : 100
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�� Solve any Three Questions from each section.
2) Answers to each section should be written on different answer sheets.
3) Assume suitable data, if necessary.
4) Draw neat diagram wherever required.
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Total No. of Questions : 8] [Total No. of Pages : 2

[4065] - 773
M.E. (Computer) Computer Networking
ADVANCED SOFTWARE ENGINEERING

 (2008 Course) (510310) (Sem. - 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) Figures to the right indicate full marks.
5) Assume suitable data, if necessary.

SECTION - I

Q1) a) Why other systems within a system’s environment can have

unanticipated effects on the functioning of a system? [4]

b) Explain the following terms [8]

i) Centralized systems.

ii) Event driven system.

iii) System availability.

iv) System dependability.

c) Suggest why it is important to make a distinction between developing

the user requirements and developing system requirements in the

requirements engineering process. [4]

Q2) a) Why an object-oriented approach to software development may not

be suitable for real-time systems? [4]

b) With suitable example, explain how you will do object identification

in the object-oriented design process. [6]

c) What is user interface prototyping? What are the different approaches

that you can use for user interface prototyping. [6]
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Q3) a) Suggest appropriate reliability metrics, reasons for your choice of metric
and appropriate values for it for the following system [8]
i) A word processor.
ii) A system to control braking in car.
iii) A system that monitors patients in a hospital’s intensive care unit.
iv) An automated vending machine control system.

b) Why are patterns an effective form of design reuse? Explain. [6]
c) What is meant by glue code? [2]

Q4) a) Where you will use the algebraic techniques of formal specification?
Why? [4]

b) Explain the layered model of an architecture using suitable example.[6]
c) What are the basic facilities that must be provided by an object request

broker? [4]
d) Discuss whether it is ethical to instrument software to monitor its use

without telling end users that their work is being monitored. [4]

SECTION - II

Q5) a) Draw the flow graph for searching a given record in a sorted file using
binary search technique. Determine the cyclomatic complexity of your
logic and find the set of basis paths for testing the same. [9]

b) State differences and similarities in verification and validation. [4]
c) What is basclines in reference of software configuration management?[3]

Q6) �� �����	
����
�� ���
������������� ��������
���������������
� �
�
����
��������
��	����������� [4]

b) What is throw-away prototyping? How it is different from incremental
development approach? [6]

c) Explain the rapid application development environment. [6]

Q7) a) Explain the terms corrective maintenance and adaptive maintenance.
Are corrective maintenance and debugging the same? Explain your
answer. [8]

b) Explain in detail the constructive cost model (COCOMO). [8]

Q8) Write short notes on : [18]
a) The people capability Maturity Model.
b) Software Quality.
c) Risk Management.
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SECTION - I

Q1) a) The following are measurements of the air velocity and evaporation

coefficient of burning fuel droplets in an impulse engine.

Air Velocity Evaporation Coefficient

(cm/s) (mm2 / sec)

20 0.18

60 0.37

100 0.35

140 0.78

180 0.56

220 0.75

260 1.18

300 1.36

340 1.17

380 1.65

Fit a straight line to these data by method of least squares and use it to

estimate the evaporation coefficient of a droplet when the air velocity is

190 cm/sec.  [6]

Total No. of Questions : 8] [Total No. of Pages : 3

[4065] - 800
M.E. (Chemical) (Environmental Engg.)

APPLIED STATISTICS FOR ENVIRONMENTAL ENGINEERS
(2008 Course) (509131) (Sem. - I)

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 whenever necessary.

4) Figures to the right indicate full marks.

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

calculator and steam tables is allowed.

6) Assume suitable data, if necessary.
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[4065]-800 2

b) Show that : If a probability distribution has the mean µ  and the standard

deviation σ , the probability of getting a value deviates from µ  by at

least Kσ  is at most 
1

K2 . [12]

Q2) a) In view of measures of dispersion explain

i) Range.

ii) Mean deviation.

iii) Standard deviation. [8]

b) Explain how would you work out following statistical measures often

used by researchers.

i) Coefficient of variation.

ii) Coefficient of ryx
2
.x

1
.

iii) Regression equation of X on Y. [8]

Q3) a) The mean weight loss of n = 16 grinding balls after a certain length of

time in mill slurry is 3.42 grams with a standard deviation of 0.68 gram.

Construct a 99% confidence interval for the true mean weight loss of

such grinding balls under stated conditions. [6]

b) Explain merits and limitations of R type and Q type factor analyses related

to maximum likelihood method of factor analysis in detail. [10]

Q4) Five hundred ball bearings have a mean weight of 5.02 oz and a standard

deviation of 0.30 oz. Find the probability that a random sample of 100 ball

bearings chosen from this group will have a combined weight

a) Between 496 and 500 oz,

b) Move then 510 oz.

For the sampling distribution of means, µ x = µ = 5.02 oz. [16]

SECTION - II

Q5) a) Show that the moment generating function of a random variable x, which

is chi square distributed with v degrees of freedom, is M(t)= 1 − 2t( )−v
2 .

[10]



b) The following data present the yield in quintals of common ten

subdivisions of equal area of two agricultural plots.

Plot 1 6.2 5.7 6.5 6.0 6.3 5.8 5.7 6.0 6.0 5.8

Plot 2 5.6 5.9 5.6 5.7 5.8 5.7 6.0 5.5 5.7 5.5

Test whether two samples taken from two random populations have the

same variance.

(5% point of F for v
1
 = g and v

2
 = g is 3.18). [8]

Q6) Distinguish between the following : [16]

a) Statistic and parameter.

b) Confidence level and significance level.

c) Sampling of attributes and sampling of variables.

d) Random sampling and non-random sampling.

Q7) An experiment was designed to study the performance of four different

detergents. The following “Whiteness” readings were obtained with specially

designed equipment for 12 loads of washing distributed over three different

models of washing machines :

Machine 1 Machine 2 Machine 3 Totals

Detergent A 45 43 51 139

Detergent B 47 46 52 145

Detergent C 48 50 55 153

Detergent D 42 37 49 128

Totals 182 176 207 565

Looking on the detergents as treatments and machines as blocks, obtain the

appropriate analysis of variance table and test at the 0.01 level of significance

whether there are differences in detergents or in the washing machines.[16]

Q8) a) The assignment cost of assigning any one operator to any one machine

is given in the following table.

          Operator

I II III IV

A 10 5 13 15

Machine
B 3 9 18 3

C 10 7 3 2

D 5 11 9 7

Find the optimal assignment. [8]

b) Explain graphical sensitivity analysis in the light of Simplex method.[8]

����
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SECTION - I

Q1) a) What is characterisation of Industrial Wastewater?

b) Write the classification of wastewater.

c) Discuss the concept of Reuse, Reduce and Recycle.

[18]

Q2) Explain the treatment techniques for the removal of oil & Grease from industrial
wastewater with neat flow diagram. [16]

Q3) What are clean up and cleaner technologies? Explain with proper examples.[16]

Q4) Write short notes on: [16]

a) Trickling Filters.

b) Advanced Wastewater Treatment.

SECTION - II

Q5) Draw a flowsheet for the treatment of paper Industry Wastewater and explain
it in detail. [18]

       P.T.O

Total No. of Questions : 8] [Total No. of Pages : 2

[4065] - 813
M.E. (Chemical) (Environmental Engg.)

INDUSTRIAL WASTE TREATMENT
(509140)  (2008 Course) (Sem. - 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 answer 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 and steam tables is allowed.
6) Assume suitable data, if necessary.
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Q6) Explain the sources, characteristics and treatment of sugar industry waste.
Draw necessary flow diagram. [16]

Q7) Define BOD. Explain the procedure to determine BOD. What are the limitations
of BOD Test. [16]

Q8) Write notes on: [16]

a) Flow chart for sludge treatment & disposal.

b) Oxidation Pond.
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SECTION - I

Q1) For the following system of equations, find x, y, z using SOR, Gauss and

Gauss Jordon method. w = 1.1.

2x + y + z = 6

2x + 3y + z = 13

x – y + 3z = 21 [25]

Q2) a) Solve the following system of equations by Newton Raphson method

x3y + sin(x2y) = 54

cos(x2y) + xy = cosy

b) Find the roots of the equation by Graeffe method :

x3 + 4x2 + 6x – 2 = 0. [25]

Q3) Solve ′y = y + cos(x) + 4 , y(1) = 5, using Heun, RK-4 and Adam Bashforth

predictor corrector method. [25]

Total No. of Questions : 6] [Total No. of Pages : 2

[4065] - 819
M.E. (Petroleum Engineering)

NUMERICAL METHODS AND SIMULATION IN
PETROLEUM ENGINEERING

(New) (2008 Course) (512101) (Sem. - I)
Time : 3 Hours] [Max. Marks :100

Instructions to the candidates:

1) Answer two questions from each section.

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

3) Neat diagrams should be drawn wherever necessary.

4) Figures to the right indicate full marks.

5) Use of a non-programmable calculator is allowed.

6) Assume suitable data, if necessary and clearly state it.
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SECTION - II

Q4) Given a 1 D reservoir. Find the pressures in the interior of the reservoir, if

the pressures are at 70 psi for one well and 4000 psi at the other well, both at

each boundary. Length of the reservoir are 400 ft. Assume delx = 100 ft.

Pi = 5000 psi. Solve by explicit, crank-nicolson and implicit method. Only

set up the matrix. [25]

Q5) Find the finite difference approximations for the following : [25]

a) First derivative backward of order del x squared.

b) Second derivative forward of order del x squared.

c) Second derivative central of order del x squared.

Q6) Derive the IMPES method. [25]

����
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SECTION - I

Q1) Define the properties Bg, z, μg, Ppc, Tpc, EOS, S and explain how these
properties are obtained by some suitable correlation.

OR

Following surface conditions are given:

a) API gravity of condensate = 50

b) GOR in the first separator = 11,500 scf/stb

c) Pressure in the first separator = 500 psi

d) Temperature in the first separator = 90 deg F

e) Specific gravity of gas in the first separator = 0.73

Calculate the wellstream specific gravity, and critical properties of gas

 [25]

Q2) Derive the pipe line flow equation hence derive an equation for series pipelines.

OR

The following data are provided for air-water flow. Estimate the slip and no-
slip mixture properties. Estimate the gravitational and frictional pressure
gradients using both slip and no-slip properties

       P.T.O.

Total No. of Questions : 6] [Total No. of Pages : 3

[4065] - 832
M.E. (Petroleum)

ADVANCED NATURAL GAS ENGINEERING AND TECHNOLOGY

(512110)  (2008 Course) (Sem. - II)
Time : 3 Hours] [Max. Marks :100
Instructions to the candidates:

1) Answers to the two sections must be written in separate answer books.
2) Answer two questions from each section.
3) Figures to the right indicate full marks.
4) Neat diagrams should be drawn wherever necessary.
5) Use of a non-programmable calculator is allowed.
6) Assume suitable data, if necessary and clearly state it.
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a) Q1 = 0.15 ft3/sec
b) Qg = 0.22 ft3/sec
c) Rho-1 = 62.4  lbs/ft3
d) Rho-g = 1.5 lbs/ft3
e) Mu-1 = 1.2 cp
f) Mu-g = 0.015 cp
g) D = 5 inches
h) Hl = 0.45
i) Theta = 90 degrees
j) Roughness = 0.00006ft [25]

Q3) Explain the parts of a centrifugal and reciprocating compressor.

                          OR
Natural gas with the following properties and conditions is to be compressed
by a centrifugal compressor.
a) Gamma-g = 0.60
b) Ps = 256 psia
c) Pd = 665 psia
d) k = 1.2
e) ts = 99 deg F
If the desired flow rate is 35 MMSCFD, what horsepower is required to
compress the gas assuming 70% adiabatic efficiency and 95% mechanical
efficiency?

[25]
SECTION - II

Q4) Derive and explain the p/z graph.
                            OR

For water drive reservoirs with water production at the wells, derive the
following equation. [25]

Q5) Draw and explain process flow sheet for H2S removal. [25]

Q6) Explain isochronal well testing.
OR

Following data were provided for a multi-rate isochronal test. Generate inflow
performance relationship using the analytical m(p) method and the empirical
m(p) method.
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a) Pr = 352 psia
b) M(p) = m(pr) 9.9714 × 10^6 psia^2/cp

Time (hours) Qg Pwf (psia)  M(pwf)
(MMSCF/D)

0.5 0.983 344.7 9.6386×10^6
0.5 2.631 329.5 9.0027×10^6
0.5 3.654 318.7 8.5674×10^6
0.5 4.782 305.5 8.0534×10^6
1 0.977 342.4 9.5406×10^6
1 2.588 322.9 8.7351×10^6
1 3.565 309.5 8.2071×10^6
1 4.625 293.6 7.6136×10^6
2 0.97 339.5 9.4179×10^6
2 2.533 315.4 8.4371×10^6
2 3.453 298.6 7.7922×10^6
2 4.438 279.6 7.0990×10^6
3 0.965 337.6 9.3381×10^6
3 2.5 310.5 8.2458×10^6
3 3.39 291.9 7.5435×10^6
3 4.318 270.5 6.7797×10^6

[25]
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Total No. of Questions : 8] [Total No. of Pages : 2

[4065] - 858
M.E. (IT)

HIGH PERFORMANCE COMPUTER NETWORKS
  (Elective - IV) (2008 Course) (514439(c))

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) Assume suitable data, if necessary.

SECTION - I

Q1) Design a High Performance Computer Network for the Multinational

Organization for the scenario given below :  [16]

Number of Machines : 1000

Number of Companies branches : 20

Number of machines per branch : 50

Number of servers : 5

Connect all the machines in the branches from different states to Server Farm.

����������	�����
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��������������
�
���

Suggest internet lease line capacity for each branch.

Justify your design with proper specifications.

Q2) a) Describe standards of gigabit Ethernet with relevant application.

b) Explain Architecture of Broad Band Networks.

[16]

Q3) a) Explain techniques of Frame Relay Congestion control.

b) Compare X.25, Frame Relay and ATM.

[16]
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Q4) Solve any three : [18]
a) IP over ATM.
b) SRP Protocol and Authentication.
c) Queuing System.
d) QoS in HPCN.

SECTION - II

Q5) a) Explain DMT with neat block diagram.
b) Compare DSL, ADSL, HDSL, SDSL, VSDL.

[16]

Q6) �� �����
����������
���� ���
b) Explain SONET with layered Architecture.

[16]

Q7) a) Explain Wi-Fi and Wi-Max in detail with practical example.

b) Explain 3G technologies along with their applications.

[16]

Q8) Solve any three : [18]

a) UMTS.

b) DWDM.

c) GSM Architecture.

d) Fiber Channel protocol Architecture.
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Total No. of Questions : 8] [Total No. of Pages : 2

[4065] - 859
M.E. (IT)

SERVICE ORIENTED ARCHITECTURE
 (2008 Course) (Elective - IV) (514429(D))

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

1) Answer any three questions from each section.
2) Question no. 1 is compulsory.
3) Assume suitable data.

SECTION - I

Q1) a) Consider a Airline ticket reservation and model it with SOA
Architecture. [14]

b) Identify the business applications which are ideal for SOA type
implementations. [4]

Q2) a) What are merits and Demerits using SOA implementations in Business?
[8]

b) What are SOA Delivery methods. [8]

Q3) a) Illustrate run time business qualities in SOA. [8]
b) Give the examples of technical and business constraints while designing

SOA. [8]

Q4) a) Illustrate the SOA development life cycle. [8]
b) Illustrate SOA Governance. [8]

SECTION - II

Q5) a) Consider online news paper system and model it with SOA architecture.

[14]
b) Identify and justify 4 web portals application based on interdisciplinary

businesses. [4]
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Q6) �� �����	
��
��������������
��������� [8]

b) What are the different standards for SOA? [8]

Q7) a) What are the software tools used for End to End SOA solution for a

business? [8]

b) State the Enterprise solution assets. [8]

Q8) a) How the change in a service is addressed? [8]

b) Illustrate Quality of Service Compliance in SOA. [8]
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SECTION - I
Q1) Attempt Any four

a) Fibers in a composite lamina are arranged in a hexagonal array with each
side of hexagon equal. Determine the maximum fiber volume fraction
that can be packed in this arrangement. [5]

b) A lamina has ply orientation of 30º. If strains in global direction are

∈x = 0.001

∈

y = 0.0015

γ

xy = 0.00008
Calculate the strains in local co-ordinate system. [5]

c) Give merits and demerits of pultrusion process. [5]
d) Give schematic process diagram of sheet - moulding compound (SMC)

and explain various forms of fibers that can be used in the process. [5]
e) Write in short about prepregs and usefulness of it in composite

manufacturing processes. [5]

Q2) a) Explain shear coupling ratio’s for an orthotropic lamina and express
them as a function of reduced transformed compliance terms. [5]

       P.T.O

Total No. of Questions : 10] [Total No. of Pages : 4

[4065] - 917
M.E. (Polymer Engg.)

PROCESSING AND MECHANICS OF COMPOSITES
(509124) (2008 Course) (Sem. - II)

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

1) Q.No. 1 from Section I and Q.No. 6 from Section II are compulsory. Answer
any other two questions from Section I and any other two from Section II.

2) Figures to the right indicate full marks.
3) Answer to the two sections must be written in seperate answer books.
4) Use of scientific calculator, log-log paper is allowed.
5) Assume suitable design data, if required.
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b) Failure strengths of an orthotropic lamina are given below.
Direction Direction 1-2 plane
1 2

Tensile 1300 30 -
         MPa         MPa

Compressive 280 140 -
         MPa         MPa

Shear - - 60  MPa

Consider fibers at 

θ

=30º IP - loading applied is σx = 5 MPa σy = 10
MPa and τxy = –5 MPa, check failure by Tsai - Wn tensor theory and
Tsai - Hill theory.
Given: Engineering properties of lamina

E1 = 35 GPa E2 = 7 GPa
G12 = 3 GPa and υ12 = 0.3 [10]

Q3) a) Kevlar / epoxy lamina has following engineering constants.
E1 = 75 GPa E2 = 6 GPa G12 = 2 GPa and υ12 = 0.34
Calculate reduced stiffness matrix, reduced transformed stiffness matrix
for 

θ
 = 45º. Also calculate strains if σx = σy = τxy = 5 MPa [5]

b) Write in short about Woven Fabrics and non - crimp fabrics. [5]
c) Prove the rule of mixture for modulus in case of uni-directional

composite.
EC = Ef Vf + Em Vm
c 

→

 Composite
m 

→

matrix
f = fibers
V = Volume fractions
E = modulus [5]

Q4) a) Data related to boron - epoxy lamina is observed as:
E1 = 81.7 GPa
E2 = 9.1 GPa
υ12 = 1.97
υ21 = 0.22
Comment whether data satisfies constraints on elastic constants for an
orthotropic material. [3]



b) Write about invariants of an orthotropic lamina. [7]
c) Discuss the effect of mismatch of poisson’s ratio and explain why this

leads to 0º splitting in case of cross ply laminate having fibers at 0º and
90º. [5]

Q5) a) Explain maximum strain theory and its limitations. [7]
b) Write compliance matrices for monoclinic, tri-clinic, transversely isotropic

and specially orthotropic materials. [8]
SECTION - II

Q6) Attempt any four : [20]
a) For a symmetric angle ply laminate

[+ 45]s,  

E

x = laminate modulus in x direction = 25 GPa.
υxy = Effective laminate poisson’s ratio in xy plane = 0.68.
Find shear modulus of the laminate.

b) Indentify the type of laminate
i) [– 

θ

1 | –

θ

2 | –

θ

2 | 

θ

2 | 

θ

2 | 

θ

1]
ii) [– 

θ

1 | –

θ

2 | –

θ

3 | 

θ

1 | 

θ

2 | 

θ

3]
c) Define unsymmetric or asymmetric or non symmetric laminates. Give

force and moment relationship.
d) Explain and discuss quasi-isotropic laminates.
e) Explain and discuss balanced laminates.

Q7) a) Give governing vibration equations for laminated plates. [7]
b)

Show that for a simply supported beam under uniform load, effective
bending modulus of the beam is given by

c

4
b

Wbh
LPo

32
5E

3
=x

 Where Wc = Central deflection b = width h = depth.[8]

Q8) a) Find [A], [B] and [D] matrices for [+ 30 / –30 / –30 / +30] as well as
[+30 / –30 / + 30 / –30] laminate. Comment on the type of laminate.
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Given:

⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡
=

500
0103
03140

]Q[ [12]

b) Give any one example of anti-symmetric angle ply laminate. [3]

Q9) a) For a symmetric laminate, show that effective flexural longitudinal modulus
f
xE  is given by

11
3

f
x *Dh

12E =

Where D*11  is element of bending compliance matrix. [7]
b) Obtain an expression for bending stiffness of sandwich beam. [5]
c) What is an hybrid beam. [3]

Q10)a) An isotropic lamina with poisson’s ratio 0.25 and made up of glass-
polyester has reduced stiffness matrix as follows:

[Q] glass - polyester =
2kN/mm

4000
010626
026106

⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡

Another isotropic lamina with poisson’s ratio of 0.3 and made up of
boron polyester has reduced stiffness matrix as follows

[Q] boron - polyester = 
2kN/mm

10500
030090
090300

⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡

If laminate is constructed with boron - polyester as outer layers and
glass - polyester as central core, find variation of stress and strain through
the laminate for σ11 = 25 kN.
Assume thickness of each ply as 1 mm. [11]

b) Give systematic classification of different types of laminate configurations
in the form of chart clearly showing various subgroups. [4]
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Total No. of Questions : 8] [Total No. of Pages : 2

[4065] - 922
M.E. (Polymer Engineering)

ELASTOMER TECHNOLOGY
 (2008 Course) (Elective - IV) (509126)

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

1) Attempt any three questions from Section - I and any three questions from
Section - II.

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

3) Figures to the right indicate full marks.

SECTION - I

Q1) a) Differentiate between raw and vulcanized rubber based on physical

factors. [9]

b) Write a note on mastication, its process, effect on properties and

applications. [8]

Q2) a) Differentiate between activators and accelerators. Explain the specific

role of each of them with reactions involved. [9]

b) Explain in detail injection molding of rubber. [8]

Q3) a) Write a note on manufacturing process for various types of rubber

belts. [8]

b) Discuss testing of rubber in general. Enlist ASTM standard methods.[8]

Q4) a) Write a note on sulphur free vulcanization of rubber. [8]

b) What are thermoplastic elastomers? Write a note on properties and

application of the same. [8]
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SECTION - II

Q5) a) Write a note on stress strain relationship for vulcanized rubber. Also

write a short note on molecular requirements for a material to act as

rubber. [9]

b) Elaborate on manufacturing of dipped goods from latex. [8]

Q6) �� �������	
��������	���	�
���	����	���	
���	����
���	��	���������	����

��	������ [9]

b) Explain with suitable examples how properties are influenced by

compounding ingredients. [8]

Q7) a) Write a note on cable manufacture. [8]

b) Discuss rubber processing by calendaring. [8]

Q8) a) Write a note on kinetic and thermodynamic theory of rubber elasticity.

[8]

b) Give the synthesis details of SBR, NBR, and BR. [8]
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SECTION - I
Q1) a) What are the standard paper sizes in Metric & English Units and it’s

significance. [15]
b) What is Green Printing. [10]

Q2) Explain in details ASTM and TAPPI standards for boards. [25]

Q3) a) What are the drying Mechanisms used in printing. [15]
b) Explain different resins used for different substrates. [10]

SECTION - II
Q4) Explain different featured used in Security printing. [25]

Q5) Calculate working size of paper 16 pages of A4 size brochure trimmed with 4
colour printing on offset machine and estimation of cost for 1000 sets. [25]

Q6) What are the standards for substrate and inks used in printing industry. [25]

  

Total No. of Questions : 6] [Total No. of Pages : 1

[4065] - 935

M.E. (Printing Engg. & Graphic Communication)

SUBSTRATES AND INKS
(Sem. - II) (508110) (2008 Course)

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

1) Answer any two 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) Assume suitable data, wherever necessary.
5) Figures on right indicate marks.
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Total No. of Questions : 6] [Total No. of Pages : 2

[4065]-936

M.E. (Printing & Graphic Communication)

MULTIMEDIA SYSTEMS & COMMUNICATION

 (2008 Course) (Elective - III) (508111 (a))

Time : 3 Hours] [Max. Marks : 100

��������	
����
��������	�����
�� Answer any two questions from Section - I and any two questions from Section - II.
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) Assume suitable data, if necessary.
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Total No. of Questions : 6] [Total No. of Pages : 2

[4065] - 941
M.E. (Printing Engg & Graphic Communication)

ANALYSIS OF SPOT & PROCESS INKS
 (2008 Course) (508112) (Elective - IV)

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

1) Answer any two questions from each sections.
2) Answers to the two sections should be written in separate books.
3) Neat diagrams must be drawn wherever necessary.
4) Assume suitable data, wherever necessary.
5) Figures to the right indicate full marks.

SECTION - I

Q1) a) Explain classification of spot & process inks. [15]

b) What is water base inks? [10]

Q2) a) Explain Pigment & Dyes base inks. [13]

b) Explain ink vehicles & their properties. [12]

Q3) a) What is thixotrophy of inks. [13]

b) Give composition of metalic inks used in Gravure Printing and method

of making the ink. [12]

 SECTION - II

Q4) a) Explain difference between inks used for flexography in publishing &

packaging. [15]

b) What is the role of plastisizer and additives in off set inks? [10]

������
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Q5) Give in details Tests & Measurements for inks. [25]

Q6) a) Write notes on : [15]

i) Ink Density.

ii) Dot fidelity.

iii) Print sharpness.

b) What is ink variation and deviation? [10]
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SECTION - I

Q1) Explain function and method with neat sketches the following activities involved
in construction of R.C.C. diaphragm wall. [18]
a) Bentonite Installation Plant.
b) Method of construction of Primary and Secondary panels of diaphragm

wall.
c) Specifications and method of concreting, for concrete of M 200 in

diaphragm wall.

Q2) a) Draw neat sketches and explain sequence of construction in “Natural
draught cooling towers” [8]

b) Explain in detail measures adopted in ensuring “Full leak tightness” in
nuclear containment structures. [8]

Q3) a) What are tools adopted in carrying out “Inspection of a bridge”. [6]
b) Prepare a “checklist” for inspection of a bridge and a detailed “Inspection

Proforma” for any one of the item from the checklist. [10]

Q4) Write short notes on any three of the following: [18]
a) Quality control methods used in Earth Dams.
b) Bridge Maintenance Policy.
c) Draw a Flow chart of activities in an R.M.C. plant.
d) Non destructive tests - to check integrity of the bridge.
e) Use of ‘Welded Reinforcement Grid’ (WRG) in earthquake resistant

structures.
       P.T.O

Total No. of Questions : 8] [Total No. of Pages : 2

[4065] - 11
M.E. (Civil) (Construction & Management)

ADVANCED CONSTRUCTION ENGINEERING
 (2002 Course) (Elective - I) (501106 (c))

Time : 4 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, slide rule, Mollier charts, electronic pocket

calculator and steam tables is allowed.
6) Assume suitable data, if necessary.
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SECTION - II

Q5) a) What are measures you will adopt in ensuring full leak tightness in Nuclear
containment structures? [8]

b) Prepare a ‘Method Statement’ giving sequence of construction adopted
in “Natural Draught Cooling Towers”. [8]

Q6) a) Explain in details what is “MCA in Nuclear Containment Structures”.[8]
b) Explain in details use of slipforming and climbing shutters in construction

of chimneys. [8]

Q7) a) Which are the different type of vibratory loads for which Machine
foundations are designed. [8]

b) Explain different construction methods used to carry out river training
works. [8]

Q8) Write short notes on any three of the following: [18]
a) List out and explain the function of each component of the Earth dam.
b) Tremie concreting in Diaphragm Walls.
c) Construction method adopted in single flue chimney.
d) River training works - purpose and explain methods adopted.
e) Explain type of cracks in concrete bridges observed which causes distress

to the bridge.
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Total No. of Questions : 6] [Total No. of Pages : 2

[4065]-34

M.E. (Civil/Structures)

PLATES AND SHELLS

(Revised 2002 Course) (501506)
Time : 4 Hours] [Max. Marks : 100
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��������	�����
�� Answer any two 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 non programmable electronic calculator is allowed.
6) Assume suitable data, if necessary.

�������	
	�

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

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

��� �� ���	������ ������� �����������	�� ��� ���#��
��� 
���	�������	�� ����
�	
�	��
�����,

�
�������.���
�	��
����	�����������
�	���������
��������

������
���������
�������/��������
����.�������	�����
���������
����������
���	��%�����0����
���� ����

�� ������1�
20����
����
����
��	�
����.�������	�����������
�������������
�������������
������
���������
�����#��
���
���	�������	
�	��
����������	�
�� ����

��� ����������������������
������������3�0�������#��
���
���.������
����
���	�����
�����	������	
�	��
��2�����
�
�����	
����	������
�
��������
�����������������
����	������/��.�������	�������.�����������
��	� �	��

P1421

������



�
�����
 ��	

�������	
	��

��� ��
��	���	�����������
�	�����������
������
���������
�3�0������
������
�.��"
���
������
����	�����	
���������	���������
����.�������	�����
���������	���
������
% ��	��%ϕ ��	�
�����������������	��
�������
��	�����
�����.��������������
�
����������
�	
�/��
��
��������	�
�����,��
�
��������
��	����
����	
��	���������
���	��
����������	�

4��
��������	��������
���������
������������������
����
�
���
���������������	�
����5 �	��

��� �� �����������������������
��	��	����	�������
��	�����������
��	����	����	����
����	�������������
������6��	������	����	��	����
��	�������.������
���
�����	�� �	��

�� 4��
�����
�������
�
��	�����
���������	��
�������	�
����	����������������5
���

�	� �� (.����	��	��������������	
�
�������������	��	���	�����	�������������� ���

�� �	���2���������������������	����������������-���������/��������������
��
������� ���	����! ���� "
� ��� ���#��
��� 
���	�����������
����
��� �������
�	
�	��
��$��%7����	�����������
������������
��8������
��
�����.����
�������������
������
�
������	��	�
����������	����
��	��9���:�	����	0�
�����
������ ����

����



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

�������	�

����������������������

���������	

��������

��	

���������	

��������

	�����
��������������������

���������	
��� ����������������

��������
���
���������������

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

��
'� (�)�����
�������)������������"�$$������
�� *��
"��+��,-.��+��'�'.��+�''/��0��
��&�
)�����%$����$��$��
�����$$
����
,� 1�������)��������%�������������2��������� �
-� ���������%$������.��"������� �

P1422

�������	
	�

��� �� �����	
�
����
��	�
�����
��	�
������
���
�
����
��
����
��
�
��
���
������
��������
��
���
������
���
� !
"
#�#
�����
��$�
%�&�
����
'
�
$(���

"
�����
��	���
����
'
)��
$(����
���*
�������
��
���	�������	�
�	
���	
�	�
������	��
���&����	� ���

�� �����	
�
����
����
���
�
�����
��
�
����
)+���
�
,�
���
��&�	�
�-���
����
��
)����
���
� �
.��!!
 ��$�
%�&�
 ����
'
/��
$(���
"
 �����
 ��	���
����
'
)
$(����
0����
���
��-����
����$
"
���*
���	�������	�
��������

����

��� �����	
�
����
����
122
�����
*���
���
��	���
/�3
����$	���
 �!��
���
���
�����*�	�
04���
������
��
)5!!
$(
�	�
 �!
$(
��
��
����
"
��&�
����
�	�
��
��
�������
����
��������&����
6�	��	�
����	�
��
+!!
$(�
�	�
/!!!
$(�
��
��
����
"
��&�
����
�	�
��
��
�������
����
��������&����
���
� !
.��!!�
���*
�������
��
���	�������	�
�	
�����
������	
�	�
������	��
���&����	� ����

��� �����	
�
7	���
����
891
���
:
��$�
������
*���
�����	�
������
)/�
��	�
� �3
.��!!
�����	
���
�	����
0	������
�	�
�����	
���������	�
��
#��
����3
���
��	�
����3
����	������
*���3
������
��&��
��	�
����3
2�	����
"
������
����
��
���
��	$�
���*
�������
��
���	�������	�
��
�����	�
���	��� ����

3���4�



��������� �

�������	
	��

��� �� 84����	
 �	
 ������
*���
 ������
 �$������3
 ��*
 ���	��
 �	
 ��������
��	��������	
�����
�	
�����	�
������
��
���������� ���

�� #��
�����
������	
�
���������
����
��
�
#
������	
��&�	�
�
���;��	���	��
���
��
 !!��
*���
�	�
�!!��
�����
*���
�/!
�	�
����
�	
���
����
<���	���
)!!!��
*���
�	�
)!!��
����$
*���
� !�
#��
���
��
�����������
*���
 !
*����
��
���
����
*���
�������
��	����
������
��
)�!!
(�����
2�������
���
����	�
��
�������	��
��
���
���������
������	
�����	�
����
�����
��
�������	�
&�������
���	�������	�
��
���
=	����	
��
�&���
���
�����
������
��
���
����� ����

��� �����	
�	����������
����
��	���	��
�����������
��	�����
#��
��
>7?
������	
����
����
��
�������
���
���4��
�	�
�����
���
���
�����*�	��
2����
���	
'
):�3
*����
��
������
'
/!!��3
�����	�
��
�����
+� �
���3
122
����
����$	���
)+!��3
��&�
����
�	
����
)��
$(���3
*����
������	�
����
�	
����
'
)
$(���3
��	�����
�����
��!
@#
�����
��
����;����	�
������
*���
��
'
),!!
(����3
��
	��
��	�����
���
���������
�����	�
�����	
���
�	����
������
 ����3
 ��	��	�
����	�
 ���������	3
2���$
 �����
 ��������
 �	
��	�����
�	�
���������	3
�����	
��
�	�
����$�
���*
�$������
���*�	�
�����
��������
�	�
�	�
����$
���	�������	�
�������� ����

�	� �� 84����	
�	
������
*���
������
�$������3
�������
��
����������	�
��
�������
��	$�� ���

�� �����	
����
��	���	��
�����������
��	�����
����
���
�
�����
��
7#
���$
���
 ���
�����*�	�
7�������
�����
���	�
��
5
�
5�
*����
��
�������	�
����
�	
���
�����
+!!��3
��&�
����
�	
����
/��
$(���3
�����
��	���
����
�	
����
'
)� 
$(���3
��	�����
�����
��!
@#
�����
��
������
��
�����
������	��
����
) !���
*���
��
'
)�!!
(�����
�����	
���
�	����
����$
�����
��������
�	
��	�����
�	�
���������	
�����	
��
�	�
����$�
���*
�$������
���*�	�
�����
�������� ����

���



SECTION - I

Q1) a) What are the factors affecting the span of bridge. [9]
b) Write detail note box girder bridge. [8]
c) Write short note on Forces on Abutments. [8]

Q2) a) Compare simply supported PSC girder with plate girder in following
respect: [10]
i) Launching.
ii) Ease of construction.
iii) Construction period.
iv) Economy.

b) Design the culvert with the data: [15]
i) Clear span of the culvert = 5m
ii) Clear carriage way width = 7.5m
iii) Size of kerb = 200 mm × 600 mm
iv) Average thickness of wearing coat 80mm
v) Use material M20, Fe 500
vi) Culvert is on the national highway.
Draw the cross section showing details of reinforcement at mid-span
and at junction of the slab are kerb.

Q3) a) A bridge is of 16m span has three longitudinal girders, clear waterway
width is 7.5m, spacing of cross girders is 4mC/C, Calculate design
bending moment on the bridge girder if the bridge is on national highway.

[15]
   P.T.O.

Total No. of Questions : 6] [Total No. of Pages : 2

[4065] - 38
M.E. (Civil) (Structures)

BRIDGE ENGINEERING
 (2002 Course) (Elective - I) (501509 (a))

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

1) Answer any two questions from each Section.
2) Answers to two sections should be written in separate books.
3) Figures to the right indicate full marks.
4) Use of IRC codes, IS 1343, IS 456-2000 & non programmable calculator is

allowed.
5) Neat diagrams must be drawn wherever necessary.
6) Assume any other data, if necessary.
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b) Compare design moment calculation on bridge girder with cross girder
to that of with diaphragms. [10]

SECTION - II
Q4) a) Describe different types of bridge foundations mentioning the situations

for particular type are used stating merit and demerits of each type. [9]
b) List the different forces to be considered for design of bridge substructure

design, explain importance of each. [8]
c) Draw detailed cross section of typical pneumatic caisson Name all

components. [8]

Q5) a) List the major steps involved in pier cap design, also state the forces
considered in design of the same. [10]

b) Check the stability of the abutment for the following: [15]
i) Top width of abutment = 1m
ii) Height of abutment = 5m.
iii) Front face of abutment is vertical
iv) And the back face is battered at 1:6
v) Material of abutment stone masonry.
vi) Unit Weight of soil = 18kN/m3

vii) Angle of repose = 30º
viii) Superstructure : A T beam - bridge with span 13m.
ix) Type of loading: IRC class A

Q6) a) Design a reinforced elastomeric bearing at a pinned end of a plate girder
of a bridge with following data: [15]
i) Maximum vertical load = 1000 kN
ii) Dynamic vertical load = 80 kN
iii) Transverse lateral load = 25 kN
iv) Longitudinal load = 56 kN
v) Longitudinal total translation 10 mm
vi) Rotation at support 0.003º
vii) Shear modulus of elastomeric bearing = 12 N/mm2

viii) Allowable comp. stress for concrete = 8 N/mm2

ix) Allowable comp. stress for elastomer = 10 N/mm2

b) Describe different types of bearings used in bridges mentioning the
situations for particular type are used stating merit and demerits of each
type. [10]
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M.E. (Civil) (Structures)

NONLINEAR ANALYSIS OF STRUCTURE
 (Elective - I) (2002 Course) (501509)
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Total No. of Questions : 8] [Total No. of Pages : 2

[4065] - 143
M.E. (Electronics) (Digital Systems)

ADVANCED DIGITAL SYSTEM DESIGN
 (2002 Course) (504306)

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

SECTION - I

Q1) Describe issues in design of data path and control unit of a processor. Design
sequential circuit to compute the product of two binary numbers. Justify
the design process of data path and control path can not be independent.[16]

Q2) a) Draw the detail CPU architecture of RISC. Compare it with CISC in
detail. [8]

b) What do you mean by self starting and self correcting sequence
generator? Design a self correcting sequence generator in which output
Y is ‘1’ if the input sequence of 11001 occurs at consecutive clock
pulses, otherwise ‘Y’ = ‘0’. [8]

Q3) a) Draw the Built in Self Test (BIST) arrangement. Explain BIST for
sequential circuit. Draw necessary block diagram. [8]

b) Draw the sequential circuit to compute the mean of K numbers. Draw
the ASM chart and Data path circuit. [8]

Q4) Write short notes on (any three) : [18]
a) Signature analysis.
b) Switch Bouncing.
c) CAD Tools.
d) Built in Logic Block observer (BILBO).
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SECTION - II

Q5) a) Find the Hazard free minimum cost of implementation of the function.
F(X1, X2, X3, X4) = Σm(0, 4, 11, 13, 15) + D(2, 3, 5, 8). [8]

b) What is pipelined processor architecture? Discuss considerations in
design of parallel processing hardware units. [8]

Q6) �� ������	

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

�
� [8]

b) Implement the Boolean function F = X1X2 + X1 X3. [8]
i) Which type of Hazards exist in circuit.
ii) Derive the Hazard free circuit of above Boolean function.

Q7) a) What is system reliability and how it is measured? Explain how it is
calculated for digital system with n components, each with different
failure rate. [8]

b) What is the need of network design tool? Explain its structure. [8]

Q8) Write short notes (any three) : [18]
a) Boundary scan.
b) IEEE 486 Bus.
c) Static Hazards.
d) System integrity.
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[4065]-149

M.E. (Electronics) (Digital System)

MICRO ELECTRONICS

 (2002 Course) (504301)

Time : 3 Hours] [Max. Marks : 100

��������	
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��������	�����
�� 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.
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SECTION - I
Q1) a) Define embedded system. Draw a schematic for a sample embedded

system and explain it. [8]
b) What is a real - time operating system? Why RTOS is required for

embedded system. [9]

Q2) a) Draw architectural diagram of any ARM processor and explain it. [8]
b) Draw and explain interrupt structure for ARM processor. Explain how

interrupts are processed. [8]

Q3) a) Draw the block schematic for 8051 microcontroller. Explain the function
of each block. [9]

b) Explain the port configuration of 8051. [8]

Q4) a) What is the difference between a microprocessor and a microcontroller.
Define the architectural differences. [8]

b) Explain bit manipulating instructions of 8051. [8]

       P.T.O.

Total No. of Questions : 8] [Total No. of Pages : 2

[4065] - 153

M.E. (Electronics) (Computer)

EMBEDDED SYSTEM AND SOFTWARE

(2002 Revised Course) (504402)

Time : 3 Hours] [Max. Marks :100

Instructions to the candidates:

1) Answer any 3 questions from each section.

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

3) Figures to the right indicate full marks.

4) Assume suitable data if required.

5) Use of scientific calculator is allowed.
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SECTION - II

Q5) a) Explain i2C bus and draw a suitable diagram to explain it. [8]
b) Explain the timers and their use in case of 8051. [8]

Q6) a) Explain SPI and its applications. [9]
b) Draw the diagram of PIC microcontroller and explain it. [9]

Q7) a) Explain control signals used in Rs232. How the handshaking occurs?[8]
b) Explain different addressing modes of ARM controller. [8]

Q8) a) How will you enter a VHDL code? How will you run a program? [8]
b) How will you carry out the synthesis? [8]

  



Total No. of Questions : 10] [Total No. of Pages : 2

[4065] - 190
M.E. (Production)

HARD AND SOFT AUTOMATION
 (2002 Revised Course)

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

1) Answer any3 questions from each section.
2) Answer 3 questions from Section - I and 3 questions from Section - II.
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.
8) Your answer will be valued as a whole.

SECTION - I

Q1) a) Differentiate between mechanization and automation in brief. [8]
b) In a six station Genera mechanism the driver rotates at 5 RPM [8]

Determine :
i) Cycle time of Indexing mechanism.
ii) Process time.
iii) Time spend by each cycle in indexing the table to the next working

position.

Q2) a) Explain in brief “CORRELAP” used for location of machine in plant.[8]
b) Explain the basic terminology for analysis of transfer line with no

internal storage. [8]

Q3) a) Explain in brief “Motor type Relay” and “Commanding drum system”.
[8]

b) Explain 2D/3D method of inspection using LED or  laser. [8]

Q4) a) What is “travel control system” used in automation. [8]
b) Explain different transducers used in Robotics. [8]
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Q5) Write short notes on any three : [18]
a) Butter stock simulation.
b) Semi automatic versus automatic system.
c) Time control system.
d) CCD cameras.
e) CRAFT.

SECTION - II

Q6) �� ��������	
�����	������	�
����
� �������
��������������	�������
��
����	�� ��
� 
��
��	�� �������
�	��	��� ��� ���	���� 	�
��� ��� �� �
���
����������	�������
�� [8]

b) Explain Generalized timed petrinets. [8]

Q7) a) What is meant by “Stochastic Processes”? Show how the basic discrete
event system be modeled by “Markov Chain Analysis”. [8]

b) With the neat sketches discuss different methods of obtaining low cost
hard automation. [8]

Q8) a) Explain different factors affecting tool exchange rule. [8]
b) Explain CTMS-continuous Markov chain model in brief. [8]

Q9) a) Using Routh Hurwitz Criterion decide the stability of the system having
F(s) = s4 – 5s2 + 4 [8]

b) Explain tribological considerations in designing handling equipments.
[8]

Q10)Write short notes on any three : [18]
a) Balancing of line.
b) Protective coating of equipments to eliminate erosive or corrosive.
c) LVDT.
d) Feedback control system.
e) FMM, FMC & FMS.
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SECTION - I
Q1) a) What is a CAPP system? Explain Generative Process Planning Technique

with suitable example by considering any engineering components [8]
b) Explain any two module related to manufacturing application for MRP-II?

[8]
Q2) a) Explain necessary information required for preparation of data file for a

component [8]
b) Describe with suitable example the implementation of CIM? [8]

Q3) a) Explain various functions of AGV?What are the equipments and
accessories commonly used in AGV guidance and control?

[8]
b) Explain computerized elements of a CIM system? [8]

Q4) Write short notes on any three. [18]
a) Online automatic part inspection.
b) Network topology in CIMS.
c) Combined CNC/DNC systems.
d) Opitz system for classification and codification of parts.

       P.T.O
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SECTION - II
Q5) a) Explain the effect of feed rate, electrolyte flow velocity and voltage on

dimensional inaccuracy in case of electro-chemical process. [8]
b) With the help of neat sketch explain the principle of working of an iron

beam  machining system. How is the beam controlled? [8]

Q6) a) Explain different process parameters that affect on material removal rate
in EDM process? [8]

b) Explain different factors affecting ‘high speed machining’. [8]

Q7) a) Explain steriolithography process of rapid prototyping along with
Advantages, limitation. [8]

b) Discuss the concept of lean manufacturing. [8]

Q8) Write short notes on any three:      [18][
a) micromachining.
b) solid base curing Fused deposition method of Rapid prototyping.
c) Chemical milling process.
d) Agile manufacturing.
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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 logarithmic tables slide rule, Mollier charts, electronic pocket calculator and

steam tables is allowed.
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SECTION - I
Q1) a) Explain the degradation of workmanship principle. Describe the modern

reference surfaces. [8]
b) Elaborate the significance of spindle rotation error for machine tools.[8]

Q2) a) Illustrate with a suitable example the purpose of using the interchangeability
assembly concept in manufacturing. [8]

b) Explain with neat sketch, procedure of calculating the clearance in journal
bearings. [8]

Q3) a) Detail the chief roles of the microscope in applied metrology. State the
significance of interchange and displacement measurement. [8]

b) Describe with suitable sketches the influence of machining parameters
on surface roughness. [8]

Q4) Write short notes on (any three): [18]
a) Significance of traceability.
b) Precision angle measurement.
c) Clamping and setting errors.
d) Role of amplification in measurement.

   P.T.O.
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SECTION - II
Q5) a) State the principles which govern the design of limit gauges giving

examples of such gauges to check: [8]
i) Length
ii) Diameter
iii) Depth
iv) Distance between an internal and an external face.

b) State reasons why Coordinate Measuring Machines (CMM’s) have not
potentially shared by individual measuring instruments. [8]

Q6) a) Explain the general concept of accuracy of machine tool in the context
of precision engineering. [8]

b) Enumerate your thoughts on the merits and limitations of analog vs.
digital measuring equipment. Give specific examples. [8]

Q7) a) Discuss the rational subgroup concept. What part does it play in control
chart analysis? [8]

b) Explain the need of microfinishing processes in the machining of metals.[8]

Q8) a) Explain with a suitable example the inaccuracies due to thermal effects in
precision machining. [10]

b) Write a short note on principle of constant location surfaces. [8]
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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) Assume suitable data, if necessary.

SECTION - I

Q1) Explain with examples following concepts in the context of databases. [16]
a) SQL aggregate functions (Hint AVG, COUNT..).
b) Importance of data for today’s businesses.
c) Database transactions.
d) Database storage (Hint Btress, hash..).

Q2) In context of databases give examples, explain concept. WRITE on ANY
FOUR. [16]
a) Parallel database queries.
b) Primary keys.
c) Classification in datmining.
d) CREATE sql command.
e) Database tuning.
f) Table inheritance.

Q3) Explain ANY FOUR of the following concepts with examples. [16]
a) Advanced search options in search engines like google.
b) Distributed lock management.
c) What do you understand by Shared Nothing architecture.
d) Commit, rollback.

e) Deadlocks detection.

f) Intra query, inter query parallelism.
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Q4) Write short notes on any three : [18]

a) TRANSACTION servers.

b) Client server systems.

c) Parallel versus distributed databases.

d) Fragmentation (horizontal, vertical).

e) Data mining applications.

f) RDBMS.

SECTION - II

Q5) Write short notes on any three : [18]

a) Object oriented features useful for databases.

b) Any commercial database (Hint sqlserver, MS access..).

c) Database applications for INTERNET.

d) Database Administrator’s role (Hint performance, tuning, security).

e) Application of databases for hospitals.

f) Application of internet databases for education field.

g) Application of databases for sports.

Q6) ��������	
�������

������������������������������������������ [16]

a) Relational tables, columns, keys.

b) Failure of database transactions.

c) SQL queries.

d) Information retrieval.

e) Goggle maps as a database/GIS application.

f) XML for databases.

Q7) Explain with examples the following. Write on any four. [16]

a) Application of databases for savings account in typical banks.

b) Need for security in online shopping.

c) ER diagrams.

d) ATM banking as a database application.

e) HTML.

f) E COMMERCE.
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Q8) With suitable examples, explain any four of the following : [16]

a) Application of databases for DVD rental libraries.

b) Graphical or geographic data.

c) Document databases (unstructured data).

d) JDBC.

e) Database indexes.

f) SQL joins.
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SECTION - I
Q1) a) How do we do representation conversion? Explain with CSG to Boundary

representation. [4]
b) With the help of an example show that ordinary Boolean intersection of

two cubes may produce
i) Solid ii) Plane
iii) Pint iv) Line [8]

c) What spatial data structure for representation of solids? Explain flat and
hierarchical spatial data structure. [6]

Q2) a) What are the different classes of manifolds? What is the relation between
different shapes and manifolds? [8]

b) Explain the winged edge representation technique for representing the
boundary of polyhedron. [8]

Q3) a) Explain the following with space decomposition. [12]
• Affine Cell decomposition.
• Simplicial decomposition.
• Triangulation.
• Stratifications.

b) What is range tree? What is its use in modeling? Explain in brief. [4]

Q4) Explain the following representation scheme. [16]
a) Pure primitive instancing. b) Constructive schemes.
c) Decomposition schemes. d) Hybrid schemes.

       P.T.O
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SECTION - II
Q5) What is sweeping technique for solid modeling? Explain the following with

sweeping technique. [16]
a) Translational.
b) Rotational.
c) General sweeping.
d) Generative modeling.

Q6) a) What property of raster displays makes the technique of the ray tracing
possible? [6]

b) What do we mean by parametric and implicit forms for different
representation of conics? Give the parametric form and implicit form of
the circle, ellipse, parabola and hyperbola. [10]

Q7) a) Compare and contrast between graph based model, Boolean model,
boundary model and space partitioning model. [8]

b) How do we intersect the two implicit surfaces numerically? Write the
steps to do the intersection. [8]

Q8) a) A ray is represented by r(t) = s + td where s = 2i + j and d = i + 2k, find the
coordinate on the ray that correspond to t = 0, 1, 2.5 and 3 respectively.[8]

b) What is floating point arithmetic’s? What is its significance for solid
modeling? Explain the following errors with respect to floating point
arithmetic. [10]
i) conversion errors.
ii) round off errors.
iii) digit cancellation errors.
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SECTION - I
Q1) a) With usual notations, prove that (any two): [6]

i)
4

1
2

2 δ
+=μ

ii) 5
3

2
3 yy ∇=Δ

iii) ⎥
⎦

⎤
⎢
⎣

⎡
−

Δ
+

Δ
−Δ= ........

32
1D

32

h

b) In the table below, the values of y are consecutive terms of a series of
which 23.6 is the 6th term. Find the first and tenth terms of the series:[10]

x:  3  4   5   6   7   8   9
y: 4.8 8.4 14.5 23.6 36.2 52.8 73.9

Q2) a) Fit a second degree parabola to the following data:           [8]
x = 1.0 1.5 2.0 2.5 3.0 3.5 4.0
y = 1.1 1.3 1.6 2.0 2.7 3.4 4.1

b) Find a real root of 2x – log10x = 7 correct to four decimal places using
iteration method.           [8]

Total No. of Questions : 10] [Total No. of Pages : 4
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Q3) a) Solve the initial value problem: [9]

1)0(,2 =−= yyx
dx
dy

to find y (0.4) by Adam’s method. Starting solution required are to be
obtained using Runge-Kutta method of order 4 using step value h = 0.1.

b) Apply Gauss - Seidal iteration method to solve the equations:
20x + y – 2z = 17
3x + 20y – z = –18
2x – 3y + 20z = 25 [8]

Q4) a) A slider in a machine moves along a fixed straight rod. Its distance x cm.
along the rod is given below for various values of the time t seconds.
Find the velocity of the slider and its acceleration when t = 0.3 second:[9]

t = 0 0.1 0.2 0.3 0.4 0.5 0.6
x = 30.13 31.62 32.87 33.64 33.95 33.81 33.24

b) Evaluate : ∫
4

0
dxex

 by Simpson’s rule, given that e = 2.72, e2 = 7.39,

e3 = 20.09, e4 = 54.6
and compare it with the actual value. [8]

Q5) a) The following table gives the values of x and y: [8]
x: 1.2 2.1 2.8  4.1  4.9  6.2
y: 4.2 6.8 9.8 13.4 15.5 19.6
Find the value of x corresponding to y = 12, using the method of
Lagrange’s.

b) Find the missing values in the following table: [4]
x :  45 50  55 60   65
y : 3.0  – 2.0  – –2.4

c) Express y = 2x3 – 3x2 + 3x – 10, in factorial notation. [4]
SECTION - II

Q6) a) Show that u = ( )222

2

yx

xyz

+

−
, v = 

( )
( )222

22

yx
zyx

+

−

, w = 22 yx
y
+  are the velocity

components of a possible fluid motion. Verify whether the motion is
irrotational. [6]



b) If ρ  and 

v

 are the density and velocity of moving fluid then derive the
equation of  continuity of fluid dynamics namely

( ) .0v. =
∂
ρ∂

+ρ∇
t

Also show that the above equation of continuity can be rewritten as

0
t

.vv. =
∂
ρ∂

+ρ∇+∇ρ

. [10]

Q7) a) If a fluid is at rest, 0=
dt
qd

 show that 0)F( =∇ px and hence F . curl 

F

 = 0.[8]

b) Apply Euler’s dynamical equation of motion of a fluid to the case of
liquid in motion where
u = –wy, v = –wx, w = 0, where w is constant, and integrate these
equations taking the field as conservative and liquid as homogeneous.[8]

Q8) a) Given the PDF : f (t) = 

( ) 0,
otherwise,0

1001.0
001.0

2 ≥
⎪⎩

⎪
⎨
⎧

+ ttfor the random variable T, the time (in operating hours) to a failure of a
compressor, what is it’s reliability for a 100-hour operating life? And
what is the design life for a reliability of 0.95 to be desired? [6]

b) Show that R1(t) = e–0.002t, t > 0 and

10000,
1000

1000)(R2 ≤≤
−

= ttt

have the same mean but their reliabilities are quite different for the same
operating time. [6]

c) An aircraft engine consists of three modules having constant failure rates
of λ 1 = 0.002, 

λ

2 = 0.015, and 

λ

3 = 0.0025 failure per operating hour.
Find the MTTF. [6]

Q9) a) The three parameter Weibull has 

β

=4, to = 100 and 

θ

=780. Compute
its MTTF, median, standard deviation and reliability for a 500-hr mission.

[8]
b) Find the system reliability of the following series - parallel configurations.

Component reliabilities are given. [8]
[4065]-234   3



Q10)a) For a system with shape parameter 1.4 and a scale parameter 550 days
determine the reliability for 100 days, if there are two redundant
components. [6]

b) The time to repair a failed widget has the following probability density
function: [6]
h(t) = 0.08333t, 1 < t < 5 hr.
Find the probability of completing a repair in less than 3 hrs and the
mean time to repair.

c) Given two components, each having a constant failure rate of 0.10 failures
per hour and a constant repair rate of 0.20 repair per hour, compute
point and interval availability for a 10 hr. mission, and steady - state
availability for both series and parallel configurations. [6]
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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 and steam tables is allowed.
6) Assume suitable data, if necessary.

SECTION - I

Q1) a) Obtain State space and transfer function representation for the system
shown in Fig. 1. [18]

Fig. - 1

b) Find the transfer function if,

( ) 0D,111C,

2

1

1

B,

6116

100

010

A ==
⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡
=

⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡

−−−
= [7]

Q2) a) Investigate the stability of the system shown in Fig. 2 for sampling
period T = 0.4 second, T = 3 second, and without sample. Comment
on effect of sampling period on stability. [15]
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b) Check the controllability and observability of the continuous system if
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Q3) a) Obtain the solution x(t) for the system [10]
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b) Write short note on : [15]
i) Role of sampler and hold in digital control system.
ii) Gilbert’s method of Controllablity.
iii) Advantages and limitations of state space theory.

SECTION - II

Q4) Design a digital compensator for the system shown in fig. 3 to meet the

following specifications. Assume T = 1sec. [25]
a) The velocity error constant should be equal or greater than 10.
b) Phase Margin (Approx.) = 30 degrees.

c) Bandwidth = 10 rad/sec.
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Q5) a) Explain the steps involved in systems identification with help of flow
chart and write short note on : [15]
i) ARX model structure.
ii) OE (output-error) model

b) Design a PI controller for the system. [10]

12
1
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=
s

sG
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�����	
������
�
����������
������������
�
������
� α.

Q6) a) Explain the concept of ringing. What are the different steps to design
dead-beat controller? Design deadbeat controller for the system. Assume
zero order hold and sampling period of T = 1 sec. [15]

1
1

)(
+

=
s

sG

b) Write short note on : [10]
i) Direct synthesis method of controller design.
ii) Advantages and disadvantages of digital control systems.
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SECTION - I

Q1) Explain working principle of watch-dog timer. What are the ways to

implement it in an 8051 - microcontroller based system. [25]

Q2) Device a scheme for measurement of temperature by using Microcontroller

in frequency measurement mode. [25]

Q3) What are the constrains for driving an electro-magnetic relay in

microcontroller based system? Support your answer with a scheme with the

help of block diagram. [25]

SECTION - II

Q4) Explain ‘Random Read’ and ‘Sequential read’ cycle in 2-wire (IIC) based

EEPROM with the help of timing diagram. [25]

Q5) Comment on advantages and limitations of RS232 and RS485 serial interface

with a circuit schematic. What are the constrains on selection of speed of

communication. [25]

Q6) Write short notes on : [25]

a) Different techniques for key de-bouncing methods with circuit diagram

and timing diagram.

b) Principle of working of Reset signal generation logic in 8051

microcontroller with the help of circuit diagram and timing diagram.

����
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SECTION - I

Q1) Obtain the linearized model of the quadruple tank process shown in Fig. 1.

Assume suitable parameters/terms if required. [25]

Q2) Explain in detail the role of mathematical modeling in process industries.

Obtain differential model of the CSTH system shown in Fig. 2. Also obtain

the linearized state model. [25]
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Q3) Explain in details the steps used to solve a minimization problem (with

reference to any suitable method of minimization) and [25]

Find the minimum value of

w = 3x1 + 2x2

Subject to the constraints

    2x1 + x2 ≥ 6

     x1 + x2 ≥ 4

where x1 ≥ 0 and x2 ≥ 0.

SECTION - II

Q4) How to carry-out the modeling of the CSTH as shown in Fig.3. What are

different fundamental laws required to model. Explain the different steps/

procedure involved in the modeling. [25]
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Q5) A steel company has two mills. Mill 1 costs Rs. 70,000 per day to operate,

and it can produce 400 tons of high-grade steel, 500 tons of medium-grade

steel, and 450 tons of low-grade steel each day. Mill 2 costs Rs. 60,000 per

day to operate, and it can produce 350 tons of high-grade steel, 600 tons of

medium-grade steel, and 400 tons of low-grade steel each day. The company

has orders totaling 100,000 tons of high-grade steel, 150,000 tons of

medium-grade steel, and 124,500 tons of low-grade steel. How many days

should the company run each mill to minimize its costs and still fill the

orders. [25]

Q6) Write short note on : [25]

a) Newton-Rapson method.

b) Runga-Kutta method.

c) Adom Bashforth method.
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SECTION - I
Q1) a) What is a distributed system? Explain in detail the major issues in

designing a distributed operating system. [10]
b) Discuss the reasons why distributed computing systems are gaining

popularity. [8]

Q2) a) What is the primary motivation behind the development of a light weight
RPC system? Describe the four techniques used in a LRPC system that
makes it more efficient than a conventional RPC system. [8]

b) Explain what is meant by absolute ordering and consistent ordering of
messages. Give a mechanism to implement each one. [8]

Q3) a) Explain the Bully and Ring election algorithms. Discuss the time
complexity for both algorithms. [8]

b) Describe the implementation of logical clocks using: [8]
i) Counters. ii) Physical clocks.

Q4) a) Discuss the desirable features of a good distributed file system. [8]
b) What are the differences between replication and caching? What are the

advantages of replication of data in a distributed file system? [8]

       P.T.O
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SECTION - II

Q5) a) Explain any two address space transfer mechanisms which are suitable
for a process migration facility with high performance and high reliability
goals. [8]

b) Discuss the desirable features of a good process migration mechanism.[8]

Q6) a) Discuss the relative advantages and disadvantages of the various data
locating mechanisms that may be used in a DSM system that uses the
NRMB strategy. [8]

b) What are the main causes of thrashing in a DSM system? What are the
commonly used methods to solve the thrashing problem in a DSM
system? [8]

Q7) a) Explain how address translation takes place with the help of neat diagrams
in [8]
i) Paging. ii) Segmentation.

b) Implement the Reader Writer problem using semaphores and discuss
how the critical section requirements are fulfilled. [8]

Q8) Write short notes (Any Three): [18]
a) Mutual exclusion.
b) RPC.
c) Fault tolerance.
d) Gifford Quorum based protocol.

  



SECTION - I
Q1) What is linearization? How it is done? Linearize the following models in time -

domain around the steady state value and find transfer function model. [16]
a) q0(t) = kh½

b) K(t) = K0 exp (–E/RT).

Q2) Explain empirical modeling approach of studying dynamic behaviour of
processor. Explain the following methods of process identification. [16]
a) Step-response method.
b) Impulse - response method.

Q3) Explain the characteristics of non-linear systems. Explain the node, saddle,
focus and center behavior of the non-linear system based on the eigen value
analysis of state space model. [16]

Q4) Write short notes on the following: [18]
a) Time-delay systems.
b) Open-loop unstable systems.
c) Antireset wind-up systems.

       P.T.O.
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SECTION - II
Q5) A 2 × 2 MIMO process has steady-state gain matrix

⎥
⎦

⎤
⎢
⎣

⎡
=

2221

1211

KK
KK

K

Derive the expression for RGA of this system. State the properties of RGA
and rules for determining the input-output pairing of variables. [16]

Q6) a) What are decouplers? Derive the transfer functions for  decoupling element
for a 2 × 2 system. [8]

b) For a 2 × 2 process modeled as

1s
)s5.1(exp5.0)s(y1 +

−
=  21 m

12s
)s5.0(expm

+
−

+ .

212 m
1s

1m
10.5s
s)( 2exp(s)y

+
+

+
−

=

Find the transfer function of decouplers for the control loops between
m1 - y1 & m2–y2. State whether the decouplers are physically realizable?[8]

Q7) a) Draw and explain block diagram of digital control system. [8]
b) What are hold elements? Explain ZOH & FOH type hold elements with

relative advantages. [8]

Q8) Write short notes on the following: [18]
a) Limit cycle behavior.
b) MPC.
c) SPC.

  



SECTION - I

Q1) Describe the following transport models for R.O. membrane process -

a) Nonporous membrane models.

b) Pore-based models.

c) Phenomenological models.  [18]

Q2) Describe the construction of following membrane modules - [16]

a) Spiral wound module.

b) Tubular module.

c) Hollow fibre module.

Q3) Explain the following pretreatment methods for R.O. Process - [16]

a) Treatments for preventing chemical damage to the membrane.

b) Treatment to remove fouling of membranes.

Q4) Explain the following uF process configurations - [16]

a) Batch concentration.

b) Feed & bleed type.

c) Diafiltration.
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SECTION - II

Q5) Explain the following MF processes in detail.

a) Deadend MF.

b) Cross-flow MF. [16]

Q6) Explain the following modes of separation by pervaporation (PV) -

a) Vacuum driven process.

b) Temperature - gradient driven process.

c) Carrier gas PV.

d) PV with fractional permeate condensation. [16]

Q7) Explain design considerations of ELM process with the help of following -

a) Membrane formulation.

b) Emulsion preparation.

c) Demulsification. [16]

Q8) Write short notes on the following :

a) TSA for removal of pollutants.

b) Elution chromatography.

c) SCFE. [18]

����



Total No. of Questions : 8] [Total No. of Pages : 2

[4065]-296

M.E. (Chemical)

CATALYSIS AND SURFACE PHENOMENON

(109109) (2002 Course) (Elective - I)

Time : 3 Hours] [Max. Marks : 100

��������	
����
��������	�����
�� 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.
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SECTION - I

Q1) For a square ABCD of length L as the control volume in a flow domain

a) Apply mass conservation. [6]

b) Apply momentum equation in terms of momentum flux and shear

stress. [12]

Q2) a) Discuss the various types of boundary conditions of one example of

each. [6]

b) For one dimensional transient conduction, formulate the finite difference

equation in explicit form and Crank Nicholson form. [10]

Q3) Present the algorithm for Alternating Direction Implicit (ADI) scheme for

solving two dimensional transient heat conduction equation. What is the

main advantage of this scheme? [16]

Q4) Write short note on : [16]

a) Navier stokes equations.

b) Finite volume method.
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SECTION - II

Q5) Obtain the expression for continuity equation, momentum equation and

energy equation for converging-diverging nozzle for one dimensional

compressible flow. [18]

Q6) ��������	
��	���������	
��������	���	����
���	
��	�����
�	
	
���	�
��

�
	�	Δ
� [16]

Q7) For supersonic flow over flat plate.

a) Write the full governing equations. [6]

b) Present the algorithm for updating u, the x-component velocity. [10]

Q8) a) Explain the physical meaning of divergence of velocity. [6]

b) Take a suitable 2D Cartesian grid, show how surface and volume integral

can be approximated. [10]
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SECTION - I
Q1) a) Explain what do you understand by Euclidian space, space vector and

vectors. [10]
b) Explain the concept of convex function. [6]

OR

Q2) a) Explain the method of Legrangian Multiplier. [8]
b) Write the concept of local and global extrema. [8]

Q3) Explain the method of obtaining extremum point of multivariable optimization
with equality constraints. [16]

OR
Q4)  Use analytical method to investigate for extremum points.

f (x) = x1
3 + x2

3 + x3
3 + 2x1

2 + 6x2
2 + 9x3

2 [16]

Q5) a) Explain the step by step procedure of revised simplex method. [9]
b) Write the steepest descent method of optimization of a problem. [9]

OR
Q6) Consider the linear programming problem maximize f = 50x1 + 100x2  subject

to [18]
2x1 + x2 < 1250, 2x1 + 5x2 < 1000,
2x1 + 3x2  < 900, x2 < 150
Where x1 > 0 & x2 > 0.

       P.T.O.
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SECTION - II
Q7) Find the maximum of the function

f (x) = x/2 for x < 2
= –x + 3 for x > 2

by using the unristricted search method. Initial guess point x1 = –1.0 & S = 0.4
[18]

OR
Q8) Find the maxi. value of the function f = x(1.5 – x) in the interval (0, 1) to within

10% of the exact value by exaustic search method. [18]

Q9) Explain the method of conversion of non serial system to serial system problem.
[16]

OR
Q10)Explain the computational procedure in dynamic programming. [16]

Q11)Minimize f = –3x1 – 4x2
Subject to 3x1 – x2 + x3 = 10

3x1 + 11x2 + 2x4 = 64
xi > 0, i = 1 to 4 & x i is integer. [16]

OR

Q12)Explain the basic concept of stochastic linear and nonlinear programming.[16]
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SECTION - I
Q1) a) What is Neural Network? How the ANN is inspired from biological

neuron? Give atleast four reasons to use neural networks. [10]
b) With neat diagram, explain the deterministic model of artificial neuron.

Also explain with mathematical formula and graphical representation, the
activation functions. [15]

Q2) a) Draw Recurrent network and explain Supervised, unsupervised, Rain
forced and Hebbian learning. [10]

b) Sketch Multiple input neuron model and derive it’s activation function.[10]
c) Define and explain, Generalization of Neural Network. [5]

Q3) Explain clearly the following:
a) Periodic output Feedback. [8]
b) Fast Output Sampling Feedback, and [8]
c) Multirate output control. [9]

SECTION - II
Q4) a) Draw the neat block diagram and explain the method of pole placement

using Linear state variable Feedback. [10]
b) A linear control system is represented in the state variable form: [15]
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Design a linear state variable feedback to place the poles at desired
locations S = –3, –2 + j3 and –2 –j3.
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Total No. of Questions : 6] [Total No. of Pages : 2

[4065] - 570
M.E. (Electrical) (Control System)

ADVANCED TOPICS IN CONTROL SYSTEMS
(2008 Course) (Elective - II) (503105 (a))

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

1) Answer any two 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) Assume suitable data, if necessary.

P1457



Q5) a) Explain precisely the term ‘Adaptive Controller’. Draw a block diagram
of an adaptive system and explain the function of each block. [8]

b) With the help of neat diagram, explain the various Adaptive Schemes.[8]
c) What is Model Reference Adaptive Control? What are the different

methods generally being used in connection with ‘MRAC’? [9]

Q6) a) Explain clearly the concept of variable structure control. [8]
b) Explain with suitable examples the terms, ‘Sliding surface’ and ‘Dynamic

Sliding Surface’. [9]
c) Enumerate the uncertainties in system matrix and Input Matrix. [8]
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SECTION - I
Q1) a) Explain clearly the terms, ‘Absolute stability’ and ‘Relative stability’.

Discuss the measures of relative stability. [6]
b) Derive the transfer function of the following compensating networks and

draw the corresponding Bode diagrams. [10]
i) phase - lag network.
ii) phase - lead network.

OR

Q2) a) Compare cascade compensation with feedback compensation. Under
what conditions feedback compensation is preferred? [6]

b) A unity feedback control system has [10]

)5.01()1(
)(

sss
KSG
++

=

Design a phase - lead compensator to meet the following design
specifications:
Phase margin φ m > 45º
Velocity error constant kv > 10 Sec–1.
Draw the Bode diagrams for compensated and uncompensated system.

Q3) a) Explain the importance of computer as an aid in the analysis and design
of control system. [6]

b) Give algorithm and flow chart for obtaining frequency response by Bode
plots from the given open - loop transfer function G(S) H(S) using digital
computer. Compare the computer method with classical approach for
obtaining Bode plots. [12]
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OR
Q4) a) Give algorithm and flow chart of the computer method for obtaining the

transient response of a second-order control system to a unit step input.
[12]

b) Explain how to reshape this transient response plot to obtain the optimum
parameters for desired performance. [6]

Q5) a) Define critical point and discuss the different critical points in phase -
plane method. [6]

b) Explain with illustration the phase - plane technique for simulating non-
linear control system with saturation as nonlinearity. Give the algorithm.
How to obtain the time response from phase - plane trajectory? [10]

OR
Q6) a) Compare critically the ‘phase-plane method’ and ‘Describing function

method’ for the design of nonlinear control system. [6]
b) Explain with algorithm the computer method for simulating the non-linear

control system containing ON-OFF (Ideal Relay) non linearity using the
describing  function method. How to investigate the stability of nonlinear
control system using the describing function method. [10]

SECTION - II
Q7) a) Outline the procedure of determining the controllability and observability

of the control system using computer method. Give its algorithm or flow
chart; [8]

b) A linear control system is represented by the following state space model:
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Investigate the controllability and observability of the system. [10]
OR

Q8) a) Explain with an example the relation between controllability, observability
and pole - zero cancellation. [6]

b) Outline the procedure for determining the stability of a control system
represented in state space form using computer method. Give its algorithm.

[6]



c) Explain the computer method for obtaining the solution of state equation
and output equation of a control system represented by:
x& (t) = A x(t) + B u(t)
y(t) = C x(t)
with usual notations. [6]

Q9) a) Draw neat block diagram and explain the method of pole-placement using
Linear state variable feedback. [6]

b) Given a linear time - invariant control system in state space form:
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Design the linear state variable feedback to place the poles at desired
locations: S = –2, –3 and –4. [10]

OR

Q10)a) Draw the block diagram showing the structure of a full order observer
system and explain how the states are estimated using full order observer.

[10]
b) Explain briefly the procedure for design of reduced order observer. [6]

Q11)a) Explain step by step the design procedure of tunable PID controller
using  Ziegler - Nichol’s method. Give its algorithm. [8]

b) Consider a process control plant with plant transfer function:

363611
36)( 23 +++

=
sss
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Design a PID controller for this system using Ziegler - Nichol’s method.[8]
OR

Q12)a) Draw a neat block diagram of basic digital control system and explain
the function of each block. Discuss the effect of sampling on stability of
the system. [10]

b) Explain the following design specifications for digital control system.[6]
i) Disturbance rejection.
ii) Control effort constraints.
iii) Transient and steady - state accuracy.
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SECTION - I
Q1) a) Explain with the help of block diagram SCADA system in detail. [15]

b) Explain the ladder diagram of PLC with a suitable example. [10]

Q2) a) Write a short note on: [15]
i) Intelligent Electronic devices.
ii) Remote Terminal unit.
iii) Master terminal unit.
iv) Communication Network.

b) With the help of block diagram explain Programmable Logic Controller
(PLC). [10]

Q3) a) Explain in detail various SCADA protocols. [15]
b) Explain Monolithic SCADA system and distributed SCADA system.[10]

SECTION - II
Q4) a) Discuss various SCADA architectures. [15]

b) Explain the 7 layers of OSI model and their functions. [10]

Q5) a) Explain Wired and Fiber optic methods of communication. [15]
b) Write a short note on HMI interface. [10]

Q6) Explain application of SCADA system in Automatic Substation control in
detail. [25]

  

Total No. of Questions : 6] [Total No. of Pages : 1

[4065] - 572
M.E. (Electrical) (Control System)

SCADA SYSTEM AND APPLICATIONS
 (2008 Course) (503105) (Elective - II)

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

1) Answer any two 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.

P1459





Total No. of Questions : 12] [Total No. of Pages : 4
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3) Neat diagrams must be drawn wherever necessary.
4) Figures to the right indicate full marks.
5) Assume suitable data, if necessary.

SECTION - I

Q1) a) Discuss the factors to be considered in the formulation of an optimal
control problem using quadratic performance index. [6]

b) State and explain the state regular problem and show that for an infinite-
time state regulator problem, the performance index is : [5]
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with usual notations.
c) Outline the procedure for obtaining the optimal control law for infinite

time state regulator problem. [5]

OR

Q2) a) Explain Clearly the iterative method for the numerical solution of
reduced order matrix Riccati Equation.  [6]

b) A linear time-invariant control system is represented by the state

equation : )(
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Find the optimal control law u*(t) for the system which minimizes the
quadratic performance index : [10]
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Also test whether the closed-loop control system with optimal control
u*(t) is asymptotically stable.

Q3) a) Define Hamiltonian. Outline the procedure for obtaining optimal control
using Hamiltonian method. [8]

b) Consider the linear time-invariant first order control system :
x� (t) = u(t) + x(t)

Using Hamiltonian method find the optimal control law u*(t) which
minimizes the performance index :
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Given : x(0) = 1; x(2) = – 1. [10]

OR

Q4) a) Discuss the relation between Dynamic Programming and Pontryagin’s
minimum Principle. [6]

b) State the pontryagin’s minimum principle. Explain clearly the
procedure for solving optimal control problem using pontryagin’s
minimum principle. [12]

Q5) a) Define and explain the singular control solution. [6]
b) Draw the block diagram showing the structure of feedback time-optimal

(minimum time) control system and explain with an example the
minimum time-optimal control problem. [10]

OR

Q6) �� ������	
��
��	����	�
��	����
�������
�	�
����
���
������ [6]
b) Use the minimum principle to show that it is necessary to use a Bang-

bang controller to drive the system :
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from the initial state x
1
 = x

2
 = 1 to a zero final state (equilibrium state)

x
1
 = x

2
 = 0 if the input variable is constrained. Find such a control if

–1 ≤ u ≤ 1. [10]
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SECTION - II

Q7) a) State the advantages and disadvantages of representing the multivariable

control system into

i) Differential operator form

ii) Transfer matrix form.

iii) State space form [6]

b) A multivariable control system is represented in state space form :
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obtain the transfer matrix form of the system. [10]

OR

Q8) a) Explain with block diagram the structure of a typical multivariable

control system. Explain any one industrial multivariable control system.

[6]

b) The overall transfer matrix of a multivariable control system is given by,
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Find :

i) The state space representation of the system.

ii) The characteristic polynomial of the system. [10]

Q9) a) Define and explain the concepts of controllability and observability of

multivariable control system. [6]
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b) A multivariable control system is represented in state space form :
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Investigate the controllability and observability of the system. [12]

OR

Q10)a) Discuss in detail the pole placement using Linear State Variable
Feedback (LSVF) in multivariable control system. Draw appropriate
block diagram showing LSVF. [8]

b) A linear time-invariant control system is represented in state space form:
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Design the linear state variable feedback to place the poles at desired
locations s = – 4 and (–3 ± j2). [10]

Q11)a) Explain the concept of stability of multivariable control system
represented in state space form. [6]

b) What is the necessity of an observer? Explain with appropriate block
diagram the design procedure of full order observer. [10]

OR

Q12)a) Explain Decoupling or Non-interactive control for multivariable control
system design. [6]

b) Discuss any one classical method which can be extended to analysis of
multivariable control system. State its limitations. [6]

c) Define and explain the concept of ‘Reproducability’ of multivariable
control system. [4]
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2) Answer 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.

SECTION - I

Q1) a) What is maximum likelihood estimator? Can you use it to estimate

random parameters? Justify your answer. [8]

b) Given N independent observations; Zi, i = 1, 2, .....N of a Gausian

variable with mean m, obtain estimate of variance. Is this estimate

unbiased. [8]

Q2) Explain the problem of hypothesis testing. Consider the hypothesis testing

problem in which P(Z/H1) = 1/sqrt(2π) exp(–z2/2) and P(Z/H0) = ½ exp(–| z |).

Set up LRT and determine decision regions. [16]

Q3) a) Derive suitable expressions for detection of known signal in white

noise using matched filter. [6]

b) With the help of expressions, statistical parameters, sketches etc.

compare among various (at least four) probability distribution models.

Suggest suitable applications of each with reference to statistical signal

processing. [12]
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Q4) a) Explain significance of complementry error function in digital

communication. [6]
b) Let x1, x2, ......xn be random sample from the poisson distribution

p(X = x/θ) = [exp (-θ) * θx] / x! for x = 0, 1, 2..... Let θ
0
 > 0 be a

specific value of θ. Find generalised LRT for testing H
0
 : θ = θ

0

against H1 : θ ≠ θ0. [10]

SECTION - II

Q5) Consider ARMA process generated by the difference [16]
x(n) = 1.6x(n – 1) – 0.63x (n – 2) + w(n) + 0.9w(n – 1)

a) Determine the system function of noise whitening filter and its poles
and zeros.

b) Determine the power density spectrum of x(n).

Q6) With reference to radar signal detection and tracking problems, explain the
usage of detection and maximum likelihood estimation theory. Discuss three
different types of models for radar target . What are probability of false
alarm (pf) and probability of detection (pd)? Calculate average peak signal
to noise ratio if we require that pf = 10.3 and Pd = 0.8. [16]

Q7) What do you understand by innoration representation of stationary random
process? Discuss the term noise whitening filter to help of expressions of
power spectral density of wide sense stationary process, filters system
function, cepstral coefficients etc. Therefore define AR, MA, ARMA
processes. What do Yule-Walker equations indicate? [16]

Q8) Write short notes on : [18]
a) Levinson - Durbin Algorithm.
b) Weiner filter.
c) Spread spectrum communication in view of detection and estimation.
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SECTION - I

Q1) a) Find Inverse of Matrix 
⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡
−
353
134

111

 Using Gauss - Jordan Method, and

hence solve the system
x1 + x2 + x3 = 4
4x1 + 3x2 – x3 = 12
3x1 + 5x2 + 3x3 = 15 [9]

b) Determine the roots of equation x2 + y2 = 6 & x2 – y2 = 3, using Newton
- Raphson Method. [8]

c) Find Lagrange’s polynomial to fit the data [8]
xi      : 0      1      2       3
exi – 1 =f(xi)  : 0 1.7183 6.3891 19.0851

Q2) a) Using Simplex Method, Maximize [15]
Z = 5x1 + 4x2 ,
Subject to 4x1 + 5x2 < 10

3x1 + 2x2 < 9
8x1 + 3x2 < 12
x1, x2 > 0

Total No. of Questions : 6] [Total No. of Pages : 3

[4065] - 475
M.E. (Civil) (Environmental Engg.)

NUMERICAL METHODS & APPLIED STATISTICS
 (501501) (2010 Course) (Sem. - I)

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

1) Answer any two 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 and steam tables is allowed.
6) Assume suitable data, if necessary.
7) All questions carry equal marks.
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b) The manager of an oil refinery must decide on the optimal mix of two
possible blending process of which inputs and outputs per production
run are as follows [10]
Process (Units) Input (Units) Output (Units)

A B X Y
I 5 3 5 8
II 4 5 4 4

The maximum amounts available for crudes A & B are 200 units & 150
units respectively. Market requirement shows that atleast 100 units of
gasoline X and 80 units of gasoline Y must be produced. The
profit|production run for process I and process II are Rs. 300/- & Rs.
400/- respectively. Formulate LPP and solve by Graphical Method.

Q3) a) For the following distribution. Find first four moments about mean,
coefficient of skewness and Kurtosis. [10]

x : 2 2.5  3 3.5  4 4.5  5
f : 5 38 65 92 70 40 10

b) State and prove theorem of Compound Probability. [8]
c) A toy is rejected if the design is faulty or not. The probability that design

is faulty is 0.1 and toy is rejected if the design is faulty is 0.95 and
otherwise is 0.45. If a toy is rejected, what is the probability that it is due
to faulty design. [7]

SECTION - II
Q4) a) Find density function of sum of two independent random variables. [8]

b) Show that for a binomial distribution variance is less than mean. [8]
c) The life component of a normally distributed machine with mean value

250 hrs and a variance of σ 2 hours. Find maximum value of 

σ

, so that
probability of the components to have life between 200 and 300 hrs is
0.7. [9]

Q5) a) Explain procedure for testing of hypothesis. [15]
b) Write short notes on the following [10]

i) Point Estimates and interval Estimates.
ii) Degrees of freedom.

[4065]-475 2



Q6) a) Compute coefficient of correlation for the following distribution [8]
x : 5 9 15 19 24 28 32
y : 7 9 14 21 23 29 30
f : 6 9 13 20 16 11 7

b) Obtain regression lines for the following: [8]
x : 2 3 5 7 9 10 12 15
y : 2 5 8 10 12 14 15 16

c) Estimate trend value using a four yearly moving average. [9]
Year Value

1994 - 12
1995 - 25
1996 - 39
1997 - 54
1998 - 70
1999 - 87
2000 - 105
2001 - 100
2002 - 82
2003 - 65
2004 - 49
2005 - 34
2006 - 20
2007 - 07

  

[4065]-475 3



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

��������	�

������������������������������������

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

���������	
��� ����������������

��������
���
���������������

�� �����
���
������� ������
�!�"
�#��$���
%� ������������&������!��'�(����
�
%�
��)����
��������'�(����
��%�
��)����
�����

'� *�+����
������+
�����
���
�"��,��+�����������!������,

��
�� ��������&��������,�����+��+����-���������#�
.� /�&�����
�������&������������%�""������
 � 0
�����+���+�""�,��-�"��������+�
"��
1� 2��
%� "
&�����������,"�3�"������"�3��
""���������3��"����
����!
�������"��"��
�

�����������,"�����""
+���
4� *��������,"������3��%�������#�

P1470

�������	
	�

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

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

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

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

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

�� /�����������0�������0������*������00*���*���������������00*���
	��������	���	���	�

�������������������	������ ���

��� �� ��������	����������������������
��������������	�
������������	������
��1������1� ����

�� /���������������������
�!2���	����������	���������3�������	����
!2���	�������� ���

5���$�



���������� �

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

�� -�����������������.�����������3����������	�
�������������
������
����� ��		�	�	��

�������	
	��

��� �� /������������������������	���������������	�
��	��������������3��������

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

�� -�������������������������4 ���
�� ������������������������������
��� 5��������
�����
���� /������������������������
���  ���������������

�	� �� /������� ��������������� ��	���������������	� 
�� �������
� ������
����������
���
���������6��������������������������������������� ����

�� *������������1�����
�������������������	���������������1�����7�	��
�����������������������������������������������������

������������
�3�������� ��		�		�	�	��

�
� �� -�����������������������.�/�������������1����
��������������������
��		�	�	��

�� -��������	�

����������	����	������������������3����	�
��������
����
�������� ���

��� �� ��������	������������������������	����	���6���8��������8���������9
 ������6��� ���

�� ���������������������3�����������	��	�� ���

�� *�������������

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

���



Total No. of Questions : 8] [Total No. of Pages : 2

[4065] - 625
M.E. (E & T/C) (VLSI & Embedded Systems)

ANALOG AND DIGITAL CMOS IC DESIGN
 (2008 Course) (504181) (Sem. - I)

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 answer books.
3) Neat diagrams must be drawn wherever necessary.
4) Use of electronic pocket calculator is allowed.
5) Assume suitable data, if necessary.

SECTION - I

Q1) a) What is body effect in case of MOSFET? What is latch-up problem in

CMOS? How to overcome it? [4]
b) What is MOS model? What are its objectives? How it is used by

designers? [4]
c) Where and How MOSFET is used as diode/Active Resistor? [8]

Q2) a) Use self-biased high-swing cascode current sink configuration to design

a current sink of 250 μA and a V
MIN

 of 0.5V. Assume suitable data. [8]
b) Explain in detail the concept of BGR with its necessity. [8]

Q3) a) Current mirrors are based on which principle? Explain in short non-

ideal effects of current mirrors. What is the use of current mirrors? [8]
b) Explain various architectures of High gain amplifier. [8]

Q4) Write short notes on any three : [18]
a) Active Load Inverter & its parameters.

b) Techniques used in Micro power opamp.

c) Current Amplifiers.

d) Buffered Op Amps using MOSFETs.
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SECTION - II

Q5) a) In CMOS technology why do we design the size of pMOS to be
higher than the nMOS? Why PMOS and NMOS are sized equally in a
transmission gate? [4]

b) Why is NAND gate preferred over NOR gate for implementing a design
using CMOS logic? Design NAND gate using pass transistor logic
and transmission gate. [4]

c) Consider a complex CMOS logic gate that implements the function
F = (A.B + C.D.E)’ [8]

i) Design the circuit.
ii) An inverter with �n = �p is used as a sizing reference. Find the

device sizes in the gate if we chose to equalize the nMOS and
pMOS resistances.

Q6) a) What is metastability? How long does it stay in this state? What are the
cases in which metastability occurs? How do designer tolerate
metastability? [8]

b) Compare Domino and NORA high performance CMOS logic circuits.
Explain NORA CMOS logic in detail. [8]

Q7) Design FSM controller for a coin - operated vending machine. Machine
dispenses candy under the following conditions: [16]
• The machine accepts 1 rupee and 2 rupee coins. Only one coin at

particular instant.
• It takes 3 rupees for a piece of candy to be released from the machine.
• If 4 rupees are deposited, the machine will not return the change, but it

will credit the buyer with 1 rupee and wait for the buyer to make a
second purchase.

Draw the minimized state diagram. Write VHDL code and test bench for
the same.

Q8) Write short notes on any three : [18]
a) Significance and Types of Hazards.
b) Technology Scaling: Types and effects.
c) CMOS Parasitic.
d) Power dissipations and PDP in CMOS logic.
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NETWORK TRAFFIC ANALYSIS AND QOS

 (2010 Course) (504608) (Sem. - II)

Time : 3 Hours] [Max. Marks : 100
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4) Figures to the right indicate full marks.
5) Assume suitable data, if necessary.
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Total No. of Questions : 6] [Total No. of Pages : 2

[4065]-831
M.E. (Petroleum Engineering)

ENVIRONMENTAL MANAGEMENT TECHNOLOGY &
SAFETY MEASURES

 (2008 Course) (512109) (Sem. - II)
Time : 3 Hours] [Max. Marks : 100
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�� Answers to the two sections should be written in separate answer books.
2) Attempt any two questions each from Section - I and Section - II.
3) Neat diagrams should be drawn wherever necessary.
4) Use of semilog paper and graph paper is allowed.
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Total No. of Questions : 8] [Total No. of Pages : 2

[4065]-892
M.E. (Instrumentation & Control)

(Process Instru. and Biomedical Instru.)
ADVANCED SIGNAL PROCESSING

(Sem. - II) (2008 Course) (5061109)
Time : 3 Hours] [Max. Marks : 100
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�� Answer any three questions from each section.
2) Answers to the two sections should be written in separate sheets.
3) Neat diagrams must be drawn wherever necessary.
4) Assume suitable data, if necessary.
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SECTION - I
Q1) a) Solve the following system of equations, using Gauss - Jordan Method:

2x1 + x2 + 3x3 = 1
4x1 – 3x2 + 5x3 = –7
–3x1 + 2x2 + 4x3 = –3 [8]

b) Determine the LU decomposition of the matrix: [8]

⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡

−−

−

5151
151

1062

Q2) a) Use Householder’s method to reduce the following matrix to tridiagonal form:[8]

⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡

853
532
321

b) Find the largest eigen value and corresponding eigen vector for the matrix[8]

A = 
⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡

−
−
−

512
132
114

Starting with the vector 
⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡

0
0
1

Total No. of Questions : 10] [Total No. of Pages : 4
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M.E. (Polymer Engineering)

MATHEMATICAL AND STATISTICAL METHODS
(Sem. - I) (2008 Course) (509115)

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 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.
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Q3) a) Using Cholesky method, find the inverse of the matrix. [8]

⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡
−

−

2962
641
211

b) if A = 
⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡ −

322
121
101

 find A100. [8]

Q4) a) Use Newton - Raphson method to solve the equations. [8]
x2 – y2 = 4

and x2 + y2 = 16
Take initial approximation as

x0 = y0 = 2 2  = 2.828
Perform three iterations.

b) Solve the difference equation:
12f (k + 2) –7f (k + 1) + f(k) = 0, k > 0
Given that f (0) = 0, f (1) = 3 [8]

Q5) a) Find Z - transform of the following (Any two): [10]

i) f(k) = 
k

k2

, k > 1

ii) f(k) = e–ak sin bk, k > 0
iii) f(k) = k5k, k > 0

b) Find inverse Z - transform of the following (any two): [8]

i) ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
−−

−

)2()1(
1

zz
ZZ  if |z| > 2.

ii) ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
+−

+−

12
)1(

2
1

zz
zZZ , |z| > 1.

iii)
⎟⎟
⎟
⎟

⎠

⎞

⎜⎜
⎜
⎜

⎝

⎛

−−

−

2

3
1

)
2
1()1( zz

ZZ  , |z| > 1.
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SECTION - II

Q6) a) Solve the system of equations by Runge-Kutta Fourth order method[8]

⎥
⎦

⎤
⎢
⎣

⎡
⎥
⎦

⎤
⎢
⎣

⎡
−−

=⎥
⎦

⎤
⎢
⎣

⎡

2

1
1
2

1
1

25
10

y
y

y
y

With initial conditions y1 (0) = 2, y2 (0) = –4, taking stepsize h = 1.5

b) Solve 2

2

x
u

t
u

∂
∂

=
∂
∂

, subject to the conditions: [8]

i) u = 0 at x = 0 and x = 1 for t > 0

ii) .0at
1

2
1),1(2

2
10,2

=
⎪
⎭

⎪
⎬

⎫

≤≤−=

≤≤=
t

xx

xxu

Using Explicit Finite Difference Method. Calculate u(x, t) upto
t = 0.02, taking Δ x = 0.1, 

Δ

t = 0.01

Q7) a) Using Adam Bashforth method, determine y (0.8), given that 

dx
dy  = 1+y2,

y (0) = 0, y (0.2) = 0.2027,
y (0.4) = 0.4228, y(0.6) = 0.6841
h = 0.2 [8]

b) Use Modified Euler’s Method to solve 
dx
dy

 = x–y2, y (0) = 1 to

Calculate y (0.4), taking h = 0.2 [8]

Q8) a) Find the equation of the curve for which the functional

∫
π

+−′2
0

22 )2( dyxyyy , With y (0) = 0 and y ( )2
π  = 0, is to be extremized.

[8]
b) Solve the boundary value problem:

y'' + (1 + x2) y + 1 = 0, y (–1) = y(1) = 0, by taking the approximate
solution as 

y

(x) = c1 (1 – x2) + c2 x
2 (1 – x2), using Rayleigh - Ritz

Method. [8]
[4065]-906 3
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Q9) a) The life time of electric bulbs for a random sample of 10, from a large
consignment gave the following data: [8]
Item:  1   2   3   4   5   6 7  8   9 10
Life in 4.2 4.6 3.9 4.1 5.2 3.8 3.9 4.3 4.4 5.6
1000’hours
(Given t 0.05; g = 2.262)
Can we accept the hypothesis that the average life time of bulbs is 4,000
hours?

b) The following table gives the number of good and bad parts produced
by each of three shifts in a factory. [8]

Shift Good Bad Total
Day   900 130 1,030
Evening   700 170    870
Night   400 200    600
Total 2000 500 2,500

Is there any association between the shift and the quality of parts
produced?
(Given X2

0.05;2 = 5.991).

Q10)a) A dealer in electronic goods claims that only 2% of the items, supplied
by him are defective. A random sample of 500 items contained 25
defectives. Test the claim of the dealer |z| = 1.96 at 5% level of significance.

[8]
b) The following table gives the number of refrigerators sold by 4 machines,

in the months of May, June, July. [10]
Month           Salesmen

A B C D
May 50 40 48 39
June 46 48 50 45
July 39 44 40 39

i) Is there a significant difference in the sales made by the four salesmen?
ii) Is there a significant difference in the sales made during different

months?
(Given: Table value of F at df(2, 6) = 4.76, at 5% level.
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WEB HANDLING ON PRESS

 (2008 Course) (508109) (Sem. - II)

Time : 3 Hours] [Max. Marks : 100

��������	
����
��������	�����
�� Solve any three questions from each section.
2) Solve Section - I and Section - II in separate answer books.
3) Figures on the right indicate full marks.
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Total No. of Questions : 8] [Total No. of Pages : 5

[4065] - 502
M.E. (Mechanical) (Heat Power)
ADVANCED HEAT TRANSFER

 (2008 Course) (502108) (Sem. - II)
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) Use of logarithmic tables, Mollier charts, electronic pocket calculater is

allowed.
6) Use of Data Tables and Charts is allowed.
7) Assume suitable data, if necessary.

SECTION - I

Q1) Derive the general differential equation of heat conduction in spherical
coordinate system and using its simplified form final expressions for heat
flow rate and temperature distribution in hollow sphere. (Draw schematic
of control volume) Solve the problem of steady state unidirectional heat
flow through solid sphere with heat generation. Assume suitable boundary
conditions and obtain expressions for T

max
. [16]

Q2) a) Under what conditions the lumped capacitance method may be used
to predict the  transient response of a solid to a change in its thermal
environment? What is the physical interpretation of the Biot number’
and Fourier number? What requirement must be satisfied for use of a
one-term approximation to determine the transient thermal response
of a plane wall, a long cylinder. or a sphere experiencing one-
dimensional conduction due to a change in surface conditions? At
what stage of a transient process the requirement is not satisfied? [8]

b) A new process for treatment of a special material is to be evaluated.
The material a sphere of radius r

0
 = 5 mm, is initially in equilibrium at

400°C in a furnace, It is suddenly removed from the furnace and
subjected to a two-step cooling process. [10]
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Step 1 - Cooling in air at 20°C for a period of time t
a
 until the center

temperature reaches a critical value, T
a
 (0, t

a
) = 335°C. For this situation,

the convection heat transfer coefficient is ha = 10 W/m2 .K.
After the sphere has reached this critical temperature, the second step is
initiated.
Step 2 - Cooling in a well-stirred water bath at 20°C, with a convection
heat transfer coefficient of hw =  6000 W/m2.K.
The thermophysical properties of the material are Density = 3000 kg/m3,
Thermal conductivity = 20 W/m.K, Sp. Heat = 1000 J/kg.K, and
Thermal Diffusivity 6.66 × 10-6 m2/s.
i) Calculate the time t

a
 required for step 1 of the cooling process to be

completed.
ii) Calculate the time t

w
 required during step 2 of the process for the center

of the sphere to cool from 335°C (the condition at the  completion of
step 1) to 50°C. For one-term approximation for given conditions
constants are
C

1
 = 1.376. ζ1 = 1.800 rad, State assumptions you made.

Q3) a) What are the velocity, thermal, and concentration boundary layers?
Under what conditions do they develop? [8]

b) In a particular application involving air flow over a heated surface, the
boundary layer temperature distribution may be approximated as [8]

⎥⎦
⎤

⎢⎣
⎡−−=

−
− ∞

∞ v

yu

TT

TT

s

s Prexp1

Where y is the distance normal to the surface and the prandtl number
(0.71 for air). If T∞ = 400 K, Ts = 300 K and u∞/v = 5000 m–1. What is
the surface heat flux?

Q4) a) The diagram shows a conical section ‘fabricated from pure aluminum.
It is of circular cross section having diameter D = a x1/2, where a = 0.5 m1/2.
The small end is located at x1 = 25 mm and the large end at x2 = 125
mm, The end temperatures are T1 = 600 K and T2 = 400 K, while the
lateral surface is well insulated. (KAt = 236 W/m.K) [6]
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b) Annular aluminum (K = 200 W/m K) fins of rectangular profile are
attached to a circular tube having an outside diameter of 50 mm and an
outer surface temperature of 200°C. The fins are 2 mm thick and radial
length of 15 mm. The system is in ambient air at a temperature of
30°C and the surface convection coefficient is 50 W/m2,K. [10]
i) What are the fin efficiency and effectiveness?
ii) If there are 100 such fins per meter of tube length. what is the rate

of heat transfer per unit length of tube? Draw schematic diagram.

SECTION - II

Q5) a) CPU of a computer has the dimensions of 10cm × 50cm × 40cm
height. Its surface temperature is 39°C. It is kept in still air at 15°C.
Neglecting heat transfer from its bottom, find the rate of heat transfer
from the CPU. Properties of air at mean film temperature are
density = 1.1614 kg/m3, Cp = 1.007kJ/kg K, v = 15.89 × 10-6m2/s,
average of the lengths of the two sides of the rectangle. [10]
Use the following correlations :
For vertical surface - Nu = 0.59 Ra1/4 for Ra from 104 to 109

Nu = 0.10 Ra1/3 for Ra from 109 to 1013

For horizontal surface - Nu = 0.54 Ra1/4 for Ra from 105 to 2 × 107

Nu = 0.14 Ra1/3 for Ra from 2 × 107 to 2 × 1010.
b) Prove that L/D = 2.86 is the relation to decide whether tubes are to be

kept horizontal or vertical in a condenser. L is the length and D the
diameter of the tubes to be used in condenser. [8]

Q6) a) In a boiler, heat is radiated from the burning fuel (A
1
) to the side walls

(A
3
) and the boiler tubes (A

2
) at the top. Assume black body behavior

and side walls perfectly insulated. Derive the equation for temperature
of the side walls T

3
 as a function of temperatures for the fuel bed T

1

and boiler tubes T
2
 with corresponding areas A

1
 and A

2
. Also, calculate

the net radiative heat transfer rate to the boiler tubes, if A
1
 = A

2
 =

0.25m2. Given F
12

 = F
23

 = F
13

 = 0.5, T
1
 = 1700°C and T

2
 = 300°C.�[8]

b) State Wien’s law and derive its expression starting from Planks law
using standard notations. [8]
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Q7) a) With the help of curve, discuss pool boiling phenomenon. [8]

b) A condenser consists of 169 tubes arranged in square array. Water

flows through the tubes at 65°C while steam condenses on the outer

surface of the tubes at 75°C. Length of each tube is 2m and diameter is

30mm. Find the rate of condensation of steam, if the tubes are kept

horizontal. Properties of water at 70°C are : [8]

Density = 977.8kg/m3, μ = 415 × 10-6 kg/ms, Cp = 4.187 kJ/kg K,

k = 0.668 W/m K, latent heat of steam = 2300 kJ/kg.

Q8) a) Explain : [8]

i) Reynolds analogy.

ii) Chilton-Colbourn analogy.

b) Write short notes on : [8]

i) Electronic cooling.

ii) Ablative cooling.
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Total No. of Questions : 8] [Total No. of Pages : 3

[4065] - 47
M.E. (Mechanical Engg. Heat Power)

ADVANCED FLUID MECHANICS
 (2002 Course) (502106)

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

1) Answer any Three questions from each section.
2) Figures to the right indicate full marks.
3) Use of logarithmic tables, slide rule and electronic pocket calculator is

allowed.
4) Assume suitable data, if required.

SECTION - I

Q1) Consider fully developed flow between two parallel plates, separated by a

distance 2h.

a) Simplify the Navier-Stokes equations for this case. [3]
b) Present the boundary conditions. [3]
c) Solve for the velocity profile. [7]
d) Determine the average velocity in terms of the maximum velocity. [4]

Q2) a) List any 2 assumptions of the boundary layer theory. [2]
b) Assuming a linear velocity profile within the boundary layer, determine

the boundary layer thickness δ as a function of x. [10]
c) Derive the expression for the skin friction coefficient C

f
 for the same

linear velocity profile. [5]

Q3) For compressible flows :

a) Derive expressions for 
T

T0  and 
p

p0 , where T
0
 and p

0
 are the stagnation

temperature and pressure respectively. [4]
b) Derive Bernoulli equation for compressible flows. [7]

c) What is the behaviour of T, T
0
, p, p

0
 and M across a shock. [5]
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Q4) a) What are the first order Forward and Backward difference expressions

for 
x

u

∂
∂

? [2]

b) List the steps in solving

u
t
 + au

x
 = 0

using the McCormack method, where ‘a’ is a constant. What is the

stability criterion? [5]

c) Apply the McCormack method to the continuity equation for two

dimensional compressible flow. Show how the density is updated.[9]

SECTION - II

Q5) a) Derive the continuity equation in cartesian coordinates for two

dimensional compressible flow. [15]

b) Deduce the equation for 2 dimensional incompressible flow. [2]

Q6) �� ������	
��	���������	���	
��	����
��
���	������
���	
Dt

Du
� [8]

b) Using the substantial derivative expression (or otherwise), derive the

Euler (inviscid momentum) equation in the x-direction. [8]

Q7) Let the velocity profile be given as :

u = x2 – y2,

v = – 2xy

a) Is this a possible case of incompressible flow. [3]

b) If so, what is the stream function. [4]

c) Is the flow irrotational. [3]

d) If so, what is the velocity potential. [4]

e) Compute the pressure difference between the points (2, 1) and (0, 0).

Assume density = 1. [3]

��������	 




Q8) A (two-dimensional) body is placed in a uniform flow of velocity U. On

the wake side, the velocity profile is measured (at an x-location) as u = f(y).

A body is in open space. The point where the wake velocity is measured is

sufficiently far from the body, so that the pressure recovery can be assumed.

a) Draw a control volume to indicate the flow of mass and momentum.[3]

b) Perform mass balance across the control volume. [5]

c) Perform momentum balance and thus determine the Drag force. [8]
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SECTION - I
Q1) a) Derive the compatibility equation in cartesian co-ordinate system. [8]

b) Investigate what problem of plane stress is represented by the function.

2
2

3

23
2

4
3 yP

h
Ryxy

h
F

+⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
−=φ

where, h is half depth of the beam, and F as the concentrated load. [8]

Q2) a) A thin walled box section of dimensions ‘2a × a × t’ is to be compared
with a solid section of diameter ‘a’ find the thickness ‘t’ so that the two
sections have
i) the same maximum stress for the sametorque.
ii) the same stiffness. [10]

b) Compare Kelvin’s fluid - flow analogy with Prandtl’s membrane analogy.
[6]

Total No. of Questions : 10] [Total No. of Pages : 3

[4065] - 512
M.E. (Mechanical - Design Engineering)

ADVANCED STRESS ANALYSIS
(2008 Course) (Sem. - I) (502202)

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 logarithmic tables slide rule, Mollier charts, electronic pocket

calculator and steam tables is allowed.
6) Assume suitable data, if necessary.
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Q3) State the assumptions made in solutions of problems in contact stresses.
Derive from fundamentals the expression for the contact stresses between
two rollers (with parallel axis) under compressive load.
How this relation is used to find contact stresses between two spur gears.[16]

Q4) Explain with suitable examples the types of stresses induced in the rotating
disc. Find the stresses in the rotating disc with varying thickness. [16]

Q5) Write short notes on any THREE. [18]
a) Rayleigh Ritz method.
b) Torsion of thin walled tubes.
c) Airy stress function and its significance in stress analysis.
d) Castigliano’s theorem.

SECTION - II

Q6) a) A fringe order of 2.5 was observed at a point in a stressed plane stress
model with light having a wavelength of 589 nm. Assuming that stress
optic coefficient ‘C’ remains constant, what fringe order would be
observed at the point considered when light with wavelength of 548 nm
is used? Derive the formula used. [10]

b) Explain in details desirable properties of strain gauge material. [6]

Q7) Derive an expression and locate shear centre for the cross section shown in
fig. 2 [16]

[4065]-512 2



[4065]-512 3

Q8) a) Determine the shape factor for I section shown in fig. 3 [8]

b) Explain the fracture mechanics approach for estimation of residual life
of component. What is critical stress intensity factor? How it is useful in
design of cracked components? [8]

Q9) Derive the governing equations for evaluation of stresses and deflections in
circular plate with edges clamped and subjected to central concentrated force
‘P’. State any assumptions that you make and explain limitations if any. [16]

Q10)Write short note on any ‘THREE’. [18]
a) Modes of fractures.
b) Dimensional analysis.
c) Strain gauge rosette.
d) Spring back effect in plastic bending.
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Total No. of Questions : 8] [Total No. of Pages : 2

[4065] - 238
M.E. (Instrumentation) (Process & Biomedical)

TRANSDUCER DESIGN
 (2002 Course) (506102)

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

1) Answer any3 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 electronic pocket calculator is allowed.
6) Assume suitable data, if necessary.

SECTION - I

Q1) The Torque sensor is to be selected for measuring torque of a car axels.
Suggest transducer to measure torque in motion of the vehicle. The test set
up is available to measure the torque & also to keep car in motion. Selection
of torque sensor alongwith signal conditioning & display system with
recording facility be described. [16]
Max. torque expected is 1000 N.m. with fluctuations of order of 200 Hz.

Q2) Design liquid level sensor to measure liquid level in a petrol tank on the
pump station. Describe type of sensor, its specifications, signal
conditionioning system & continuous level monitoring system to keep
record. [16]

Q3) A flow measuring system employing ultran sonic technique is to installed
on a 1mtr. dia pipeline carrying water from reservoir of a dam to filteration
tank of pune municipality. Discuss the scheme, with recording and

monitoring system. [18]

Q4) Design a force transducer, employing contelever mechanism, to measure a
load of a chemical liquid holding tank. Total load expected is 1 ton. The

fluctuations are expected during filling and emptying of the tank. The load

variations are for tank capacity of 5% to 100%. Describe a design of force

transducer, along with. [16]
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SECTION - II

Q5) A mini lathe used in watchmaker’s workshop has a linear displacement of

50mm. The resolution demanded is 0.01mm and accuracy desired in 0.1%.

LVDT is suggested for measurement of displacement. Discuss LVDT

specification signal conditioner circuit & display mechanism to help monitor

the displacement. [16]

Q6) �� ��������		�
�����
�������������������
��������������
�	��������������

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

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

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

���
���������� [10]

b) A piezoelectric accelerometer of 1g capacity is suggested to monitor

vibrations to the building of Hydro power house. Suggest complete

scheme with specifications of accelerameter & its related display &

recording instrumentation maximum resolution desired is 0.1% with

accuracy better than 0.15%. [8]

Q7) Design temperature instrumentation for a steel melting plant. Discuss a sensor

to be employed to monitor temperature from 50°C to 1800°C. Discuss

circuit & its display record instrumentation. [16]

Q8) A pressure monitoring system is to be installed in a process plant. The

pressures upto 200 Bar. Discuss suitable transducer & control system for

this range of pressure monitoring. [16]
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Total No. of Questions : 8] [Total No. of Pages : 2

[4065] - 268
M.E. (CSE) (Information Technology)

NET CENTRIC COMPUTING
 (2002 Revised Course) (510122)

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

1) Attempt any three questions from section - I and three questions from section - II.
2) Answers to the both sections should be written in separate answer sheets.
3) Neat diagrams must be drawn wherever necessary.
4) Figures to the right indicate full marks.
5) Use of non-programmable calculator is allowed.

SECTION - I

Q1) a) How selective repeat protocol is different from go back in protocol?
Which protocol is best and why?  [8]

b) Why TCP/IP model is chosen for Internet over SPX/IPX model? [8]

Q2) a) Which parameters are used to distinguish networks from each other?
Give the classification of PAN, LAN, MAN, WAN and Internet using
above parameters. [8]

b) Which parameters are used to calculate the performance of computer
networks? How network performance is calculated? [8]

Q3) a) What are the different types of faults occurs over computer networks?
How are they detected? Are there any mechanisms available to prevent
them to occur? [8]

b) How a network installed using routers transfer the information over
the network installed using the bridges? [8]

Q4) Write short notes on (Any three) : [18]

a) Repeater.

b) Gateways.

c) NETBIOS.

d) Multipoint Line Layout Heuristics.
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SECTION - II

Q5) a) A client sends a 128-byte request to a server located 100 km away

over a l-gigabit optical fiber. Determine the efficiency of the optical

line if client uses remote procedure call. [8]

b) How a DWDM mechanism provides more number of channels over

the same transmission window? [8]

Q6) �� ������	
�	�
��
������	�
����	�����
����
�	
�������
�����	� [8]

b) What security mechanisms are available to prevent attacks on on-line

commercial applications? [8]

Q7) a) List and explain any two protocols for the transport of voice over IP

networks. [8]

b) What is RAID? How good it is for the backup management? [8]

Q8) Write short notes on (any three) : [18]

a) Lossy Compression.

b) ESAU-Williams Algorithm.

c) NAS.

d) Kerberos.
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SECTION - I

Q1) a) Explain briefly the role of resource Management in planning and controlling
productivity. [8]

b) What are the time reduction techniques. Explain any one of them. [8]
c) Why the classification of construction material is done? What are the

factors affecting it? And classify the construction material [9]

Q2) a) Explain the meaning of ‘Durability of Concrete’ what is its importance in
concrete construction. [8]

b) What is sampling in relation with quality control? What are the various
sampling techniques? [8]

c) Explain in details different methods of corrosion control. [9]

Q3) a) Explain schmidt’s rebound hamner Test. [8]
b) Write a short note on

i) limitation on investigators.
ii) factors affecting health of structures. [8]

c) Explain the relationship between client Architect, consulting Engineers
and contractors. [9]

Total No. of Questions : 6] [Total No. of Pages : 2

[4065] - 466
M.E. (Civil - Structures)

MANAGEMENT IN STRUCTURAL ENGINEERING
 (2008 Course) (501410)(Sem.- II)

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

1) Answer any two 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 indicates full marks.
5) Use of electronic pocket calculator is allowed.
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SECTION - II

Q4) a) What is the difference between repair, restovation, retrofitting and
strengthening. [8]

b) Define adhesives. Name different adhesives used in concrete work? which
is most suitable adhesive in construction work? Why? [8]

c) Discuss the factor affecting choice of repair methods. [4]
d) Why vinyl resins are widely used as protective coatings and patch work

maker. [5]

Q5) a) Explain the structural aspects for formwork in building. [8]
b) Explain how to reduce cost of form work. [5]
c) Explain material handling and stacking. [4]
d) Write short note on. [8]

i) Safety precautions working at hight.
ii) Formwork for bridge construction.

Q6) a) Write terms and conditions that should be fullfilled in demolition contracts.
[8]

b) Write a short note on recycling of demolished material. [8]
c) Explain in details planning and excuting of demolution. [9]
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SECTION - I

Q1) What are the Problems and issues of solid waste and hazardous waste
management. Discuss the environmental Impacts of mismanagement of solid
and Hazardous wastes. [16]

Q2) Define Risk. What is the goal of risk assessment. Discuss the concept of
zero-risk hazardous waste management. [16]

Q3) a) A Muncipal Sewage Treatment plant produces a sludge containing toxic
metals at a concentration in excess of TCLP limits. After dilution with
stormwater runoff the concentration is less than TCLP limits. Discuss
whether the sludge is hazardous waste. [6]

b) For a multispeciality hospital, located in rural areas, how will you manage
the solid waste generated from this hospital including Biomedical waste.

[10]

Q4) a) Discuss the manifest system for the disposal of hazardous wastes. [9]
b) Discuss the general considerations for the waste storage at a source of

solid waste. [9]

Total No. of Questions : 8] [Total No. of Pages : 2

[4065] - 486
M.E. (Civil)  (Environmental Engg.)

SOLID WASTE AND HAZARDOUS WASTE MANAGEMENT
(Sem. - II) (2010 Course) (501510)

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

1) Answer any three questions from Section - I & Section - II.
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 and steam table is allowed.
6) Assume suitable data, if necessary.
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SECTION - II
Q5) a) Discuss the energy recovery from solid waste. [6]

b) Define sanitary landfills. Discuss the following with respect to sanitary
landfilling. [10]
i) Site selection criteria.
ii) Methods of landfilling.

Q6) a) Discuss the elements of a Leachate control system. [8]
b) Explain with neat sketch a hazardous waste landfill with a double linear

and drain system. [8]

Q7) Explain the Principle, construction and working of the following with neat
diagrams.
a) Waste Heat Boilers. [5]
b) Pyrolysis. [6]
c) Incineration. [5]

Q8) Write short notes on: [3 × 6 = 18]
a) Economic analysis of solid waste management.
b) Transfer stations.
c) Management of Nuclear waste.
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SECTION - I

Q1) a) If a stream function exists for the velocity field of :- u = a(x2 – y2),
ν  = –2axy, w = 0 find it, plot it and interpret it. [8]

b) Consider steady, incompressible, laminar flow of a Newtonian fluid in
the narrow gap between two infinite parallel plates (Fig. 1). The top plate
is moving at velocity v & the bottom plate is stationary. The distance
between these two plates is h, and gravity acts in the negative z direction
(into the page in the Fig. 1). There is no applied pressure other than
hydrostatic pressure due to gravity. This flow is called couette flow.
Calculate the velocity and pressure fields and estimate the shear force
per unit area acting on the bottom plate. [8]

Q2) a) SAE 30W oil at 20ºC flows through the 90 mm diameter pipe in Fig. 2 at
an average velocity of 4.3 m/s [10]
i) Varify that the flow is laminar
ii) Determine the volume flow rate in m3/h.
iii) Calculate the expected reading h of the mercury manometer in mm.

b) List the assumptions made in deriving the equation of motion for a laminar
boundary layer over a flat plate. [6]

Total No. of Questions : 8] [Total No. of Pages : 7

[4065] - 504
M.E. (Mech.) - Heat Power

ADVANCED FLUID MECHANICS
(502110)  (2008 Course) (Sem. - 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 answer 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 and steam tables is allowed.
6) Assume suitable data, if necessary.
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Q3) a) A steel sphere of 4mm diameter falls in glycerine at a terminal velocity of
0.04 m/s. Assuming stokes law is applicable, determine:
i) Dynamic viscosity of glycerine.
ii) Drag force, and
iii) Drag co-efficient for the sphere.
Take specific weight of steel and glycerine as 75 kN/m3 and 12.5 kN/m3

respectively. [8]
b) State and explain Prandtl mixing length hypothesis. [8]

Q4) a) Derive the governing equation for conservation of mass in integral form.[8]
b) What is ‘Substantial derivative? Is it different than derivative using

differential calculus? Justify your answer. [6]
c) What is mean by average drag co-efficient CD? How does it differ from

the local drag co-efficient CD*? [4]

[4065]-504 2



SECTION - II
Q5) a) Derive an expression for Prandtl’s universal velocity distribution for

turbulent flow in pipe. Why this velocity distribution is called universal?
Also explain the terms shear velocity and velocity defect in detail. [10]

b) A rough pipe is of diameter 80 mm. The velocity at a point 30 mm from
wall is 30% more than the velocity at a point 10 mm from pipe wall.
Determine the average height of the roughness. [8]

Q6) a) Explain the concept of hydrodynamic stability in fluid flow. When is
flow called stable, unstable and naturally stable? Which are the two ways
of creating energy disturbance in transition flow, to analyse its stability?

[8]
b) Explain k-epsilon model in turbulent flow. [8]

Q7) a) Air at 20ºC and 1 atm issues at 0.001 kg/s from a 4 mm diameter orifice
into still air. At a section in the jet 1 m down stream of the orifice, estimate
i) the maximum velocity.
ii) the jet width or diameter.
iii) the ratio of 

μ

jet/

μ

.
Take 

ρ

= 1.213 kg/m3, 

μ

 = Dynamic viscocity at 20ºC & 1 Atm = 1.8 ×

10–5

2m
sN −. [10]

b) Write in brief the concept of oblique - shock. [6]

Q8) a) A normal shock occurs in the divergent section of a convergent - divergent
nozzle. The upstream Mach Number is 1.8, Pressure is 0.5 bar, and the
area ratio of the divergent section is 3. Calculate the Mach Number,
static and stagnation pressure at the exit of the nozzle assuming isentropic
flow after the shock. [10]

b) What do you mean by ‘Chocking in nozzles’. [6]
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[4065] - 584
M.E. (Electrical) (Power Systems)
POWER SYSTEM MODELLING

 (2008 Course) (503203) (Sem. - I)
Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:

1) Answer any 2 questions from each section.
2) Answers to the two sections must be written in separate answer books.
3) Figures to the right indicate full marks.
4) If necessary, assume suitable data and state clearly the same.
5) Use of pocket electronic calculator is allowed.

SECTION - I

Q1) a) Develop a mathematical model for a loss-less, long transmission line.

Making suitable assumptions, obtain therefrom, nominal-π model of

the line. [12]

b) Derive a mathematical model of a hydraulic turbine. State any

assumptions made. [13]

Q2) a) State and explain the function of a phase-shifting transformer and then

develop a mathematical model for the phase-shifting transformer.[12]

b) What is a static var compensator? Why it is used in power system?

Develop a mathematical model for a single phase, Thyristor Controlled

Reactor (TCR). Draw the circuit model of a TCR and its steady state

voltage current characteristic. [13]

Q3) a) State and explain the requirements of excitation systems for the

synchronous generators. [12]

b) State the types of excitation systems employed for the alternators with

a neat block schematic diagram or a circuit diagram, explain the

functioning of excitation system. [13]
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SECTION - II

Q4) a) Discuss the need for modelling of power system and its components.

[12]

b) Develop the d-axis and q-axis equivalent circuits for a salient-pole

synchronous machine. [13]

Q5) a) Determine the per unit values of Ld, Lq, Lafd and Lfd based on the rating

of the machine given the following data : 500 MVA, 13.2kV, 0.9

p.F.lag, 50Hz, 3-phase Y connected, 2 pole alternator.

Laa = (3.15 + 0.05 cos 2θ) mH;

L
ab

 = –{1.52 + 0.05 cos (2θ + 
3
π

)} mH;

L
afd

 = 40 cos θ mH;

L
ffd

 = 515 mH;

R
a
 = 3.82 mΩ; and R

fd
 = 70 mΩ. [15]

b) Write down the expressions for the flux linkageo along the d-and q-

axes of a salient pole machine and then develop an expression for the

electromagnetic torque developed in the machine. [10]

Q6) Write short notes on any three of the following :

a) Model for a 3-phase tap-changing transformer. [8]

b) Per unit system and its advantages. [9]

c) Load modelling; and [8]

d) Park’s transformation. [8]
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SECTION - I
Q1) a) How a stochastic process is characterized? In this context, explain the

terms; [10]
i) Variance Matrix.
ii) Covariance Matrix, and
iii) White noise process.

b) Outline the procedure to find the response of a linear Continuous - time
stochastic system:
x& (t) = A(t) x(t) + B(t) W (t)
to a zero - mean white noise as input. Where x (t)  is a n × 1 state vector;
A(t) is a n × n characteristic matrix; B(t) is n × p control distribution   matrix;
and w(t) is p × 1 mean white noise (Vector stochastic process). [15]

Q2) a) How the stochastic Transitional Probability matrix for a system is
developed? [8]

b) Explain clearly the geometrical structures of linear estimation in stochastic
system. [9]

c) With reference to stochastic processes, explain the following: [8]
i) Hilbert space,
ii) Spaces of square and integral variables.

Q3) a) Explain in detail the orthogonal increments process with suitable example.[10]
b) State the general properties of orthogonal increments process. [5]
c) With reference to stochastic system, explain briefly the following: [10]

i) Brownian motion and white noise.
ii) Wiener integrals.
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SECTION - II
Q4) a) State and explain the continuous - time Kalman Filter algorithm. [10]

b) Find the time - invariant Optimal fiter (kalman Filter) for the stochastic
system:
x& (t) = x(t) + w(t)
y(t) = x(t) + ν (t)
Q = 4

α

; R = 

α

; 

α

 = constant.
Where w(t) is state excitation noise and 

ν

(t) is observation noise. Both
w(t) and 

ν

(t) are zero - mean white noise processes with intensities Q
and R respectively. Show that the answer is independent of 

α

[15]

Q5) a) With reference to stochastic dynamical control system, explain the
following: [10]
i) Non-linear filtering.
ii) Distributed parameter systems.

b) Outline the procedure to find the response of a linear discrete - time
stochastic system: [15]
x (k + 1) = F(k) x (k) + G (k) w(k)
to a zero - mean white noise as input. Where x (k) is n × 1 state vector;
F(k) is n × n characteristic Matrix; G(k) is n × p control distribution
matrix and {w(k); k = –1, 0, 1, 2 .....} is p × 1 discrete zero - mean white
noise vector (stochastic process).

Q6) a) State and explain the stochastic optimal linear regulator problem. [8]
b) State the separation principle and explain how it can be applied for the

combined design of Optimal estimation and Controller in stochastic
control system. Draw neatly the block diagram. [9]

c) Discuss the merits and demerits of Dynamic Programming in Linear
stochastic Control problem solution. [8]
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SECTION - I

Q1) a) Explain the functioning of Sobel edge operator and Prewitt edge operator.
Can we find the direction of gradient? [8]

b) For given set of pixels draw histogram and obtain the equalized histogram
by applying histogram transformation. [8]

2 3 3 2
4 2 4 3
3 2 3 5
2 4 2 4

Q2) a) Explain what is gray level slicing and bit level slicing. [8]
b) Explain Laplacian operator. What is its drawback? Explain Laplacian of

Gaussian operator. [8]

Q3) a) Explain unsharp masking and high boost filtering. [8]
b) Explain basics of spatial filtering using a filter mask convolution. [8]

Q4) Write short notes on: (Any Three) [18]
a) Applications of pattern recognition.
b) FFT transform.
c) Line detection and template matching.
d) Gamma correction.
e) Logarithmic gray level scaling
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SECTION - II
Q5) a) Explain Binomial distribution and Poisson distribution. [10]

b) Calculate the conditional probability of rain given that high barometric
pressure is high. Weather record shows that high barometric pressure
(defined as being over 760 mm of mercury) occurred on 160 of 200
days in a data set, and it rained on 20 of the 160 days with high barometric
pressure. [6]

Q6) a) What is decision boundary? Explain the steps in adaptive decision
boundary algorithm. [8]

b) Explain in detail the leaving - one - out technique for estimation of error
rates. [8]

Q7) a) Explain in detail the architecture of neural networks. Construct an ANN
to produce logical OR operation. [8]

b) What is hierarchical clustering? Explain Agglomerative clustering
algorithm. [8]

Q8) Write short notes on (ANY THREE) [18]
a) Back propagation algorithm.
b) Minimum risk estimators.
c) Baye’s Theorem.
d) K-nearest neighbor techniques.
e) Support Vector Machine.
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SECTION - I
Q1) a) Explain the various formats used to represent digital video. Indicate

advantages, drawbacks & applications of each format. [8]
b) What are the features of transform coding? Write an expression of 2D -

DCT & IDCT & explain every term used in the expression. [8]

Q2) a) Explain the different types of data structures which may be employed
for entropy based coding of pixels in JPEG standard. [8]

b) For broadcast TV with resolution 720 × 480 & frame rate of 30 fps,
calculate computational complexity for motion estimation when the
algorithm. [8]
i) Full search &
ii) Two dimensional logarithmic search is used.
State the assumptions made & comment on result.

Q3) a) State the features of MPEG - 4 standard. With the help of neat block
diagram explain the concept of audio - video objects & their spatio-
temporal relationships to generate encoded bit streams. [10]

b) A source has six symbols with probabilities as a1 = 0.1 a2 = 0.4,
a3 = 0.06, a4 = 0.1, a5 = 0.04 & a6 = 0.3. Demonstrate step by step
Huffman encoding algorithm to obtain variable length codes for each
symbol. Also estimate the optimum length, actual length for the same &
code efficiency. [8]

Q4) a) Explain the role of macroblock stuffing in MPEG - 1 encoder. [6]
b) Explain hierarchical motion estimation limited to three levels. [6]
c) State the features of video signal processors. [4]
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SECTION - II
Q5) a) Define Rate - distortion function with reference to video coding. Discuss

the performance of motion compensation based & intra - frame coding
based video coding techniques with suitable sketches. [10]

b) Explain the term quantization. What are the different types of Quantizer?[8]

Q6) a) Discuss the need of pre - & post - processing & the techniques used for
these processings. [8]

b) Explain the QOS requirements for coded video. [8]

Q7) a) Draw a neat block diagram of H.261 encoder/decoder & explain function
of each block. [8]

b) What are the features of H.263? [4]
c) What are the advantages of using B-frames for motion compensation?[4]

Q8) Write detailed notes on:- [16]
a) Embedded & video processor.
b) Issues of video - codec interface.
c) Arithmetic coding.
d) DWT.
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SECTION - I
Q1) a) Discuss various access methods in wireless communication along with

their application areas. [8]
b) Explain GSM architecture along with details of its main entities. [8]

Q2) a) Discuss the authentication process in 802.11 frame work. [8]
b) Explain the authentication and related security issues used in GSM. [8]

Q3) a) Discuss in details about VOIP architecture. [8]
b) Explain GPRS transmission plane protocol architecture. [8]

Q4) Write a short note on: [18]
a) Bluetooth.
b) 4-G LTE network architecture.

SECTION - II
Q5) a) Explain 2-G mobile telephone technology. [8]

b) Explain various services, application and limitation of GPRS. [8]

Q6) a) Explain the fundamentals of wireless Markup language WML script
applications. [8]

b) Explain three tier architecture of mobile computing. [8]

Q7) a) Discuss various security models used in mobile computing. [8]
b) What are the various issues to be considered in designing the WLAN

environment. [8]

Q8) Write a short note on: [18]
a) 3-G telephone technology.
b) CDMA
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SECTION - I
Q1) a) Draw and explain the model of the design process. [5]

b) What are the characteristics of an exceptional designer? [3]
c) What are the requirements for a good design? [4]
d) Discuss coupling and cohesion as design features. [4]

Q2) a) Explain the complete JSD design process. [8]
b) Explain the stepwise refinement process with example. What are the

strengths and weaknesses of the stepwise strategy? [8]

Q3) a) Explain the steps of software architecture process. Elaborate on
architectural requirements using example. [8]

b) Describe the concept of pattern. Explain the process model for designing
with patterns. [8]

Q4) Write short notes on:
a) Reliability. [3]
b) Characteristics of object oriented frameworks. [3]
c) Call and return architectural style. [3]
d) General categorization of formal techniques. [4]
e) Architectural mismatch. [5]
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SECTION - II
Q5) a) Explain with suitable example, the design tasks for module architecture

view. [8]
b) For component and connector viewtype, explain the elements, relations

and properties. [8]

Q6) a) Explain the rules of sound documentation. [8]
b) Describe the documentation for a view packet. [8]

Q7) a) Explain quantity archetype pattern. [8]
b) Give significance of literate modeling. Explain the UML artifacts with

respect to comprehensibility. [8]

Q8) Answer the following:
a) Differentiate between architecture and design. [2]
b) “Architecture serves as a means of education”. Justify. [2]
c) What are the decomposition dimensions of software product lines. [3]
d) What are the various approaches for assessing quality requirements?[4]
e) Write a note on model driven architecture. [5]
f) What are archetypes and business archetypes. [2]
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SECTION - I
Q1) a) With respect to Remote Procedure Call state if the following is TRUE or

FALSE. [6]
i) RPC is only interaction based. It does not offer any flexibility in

terms of hardware architecture.
ii) RPC is a standard. It can be implemented in only one way.
iii) Remote Procedure Call preserves business logic of the application.
iv) RPC is server independent.
v) RPC does not require TCP/IP.
vi) Sun Micro System’s Open Network Computing (ONC) is one of

the implementations of RPC.
b) Explain the functions of RPC in terms of the following steps: [12]

i) What does the client code do?
ii) What does the server do after it receives the request?
iii) What does the remote procedure do after it gets request from server

stab?
iv) After the remote procedure is complete what steps are taken to

return the data to the client?

Q2) a) State the sequence of steps that are needed to go through to create a
bean.

b) What is meant by a manifest file?
c) How is a ready bean packed in a jar file?
d) Develop a suitable IDE for beans development? [16]

Total No. of Questions : 8] [Total No. of Pages : 2
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Q3) a) State the purpose of DOM standard. What different types of
documentation are covered by DOM?

b) With the help of an example show how DOM can present an XML
document as a tree structure.

c) How do most browsers read and manipulate XML?
d) Write a short script to load a typical XML  document into the DOM

parser. [16]

Q4) Draw and explain the schematic diagrams showing the layout of the following:
[16]

a) Architecture of public access provider.
b) Firewall screened internet connection.
c) Processing payments using encrypted credit cards.

SECTION - II
Q5) Write suitable code skeletons to [16]

a) access LDAP server using JND from Java.
b) populate LDAP with suitable data.
Highlight important classes, interfaces, constructors, methods and packages.

Q6) a) What is the basic objective of the servlet API?
b) Show the life cycle of a servlet showing the servlet and servlet engine.
c) Write suitable code skeleton to demonstrate the use of a simple servlet

which calculates the sum of two given numbers. [16]

Q7) a) With reference to the JMS API architecture, state the functions of the
following:
i) JMS provider.
ii) JMS Client.
iii) Messages.
iv) Administered object.
v) Native Clients.

b) Draw a diagram showing the way the parts in (a) above interact in a JMS
application. [16]

Q8) Write short notes on any TWO of the following: [18]
a) BEA Weblogic server.
b) JBOSS.
c) JNDI.
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[4065] - 776
M.E. (Computer) (Computer Networks)

INFRASTRUCTURE MANAGEMENT
 (2008 Course) (510312) (Elective - IV)

Time : 3 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 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 - I

Q1) State what is the goal of service strategy? What important processes are
relevant to achieving its goal? What is the task achieved by : [16]
a) IT financial Management.
b) Service portfolio management.
c) Demand management.
d) Business relationship management.

Q2) Rapid growth of a software organization cannot be achieved without a set
of properly defined processes for executing and controlling software projects.
Besides various certifications, an organization needs a process for improving
the processes. State and illustrate with suitable examples how you will execute
a software process improvement (SPI) initiative to take an organization to
highest level of maturity. You may choose any approach you may prefer.

[16]

Q3) With reference to infrastructure, give example of a clear risk. State why risk
management is essential in this case. When is risk management considered
cost effective? How is risk identification carried out? What is risk
prioritization? What are impact categories? What is risk management
planning? Give examples of top 10 risks and their mitigation steps? [18]
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Q4) Write short notes on : [16]
a) Effort estimation and scheduling.
b) Process capability baseline.
c) Requirements change management.

SECTION - II

Q5) What do you mean by a service desk? What is its justification and role?

What is its organization structure and objective? Give example f local and

virtual service desks? What is the significance of staff of service desk? What

are its metrics? [16]

Q6) �� ������	�
�����������������������������������������

b) Either deny or justify the following statement with suitable reasons :

“There is no underlying new technology in cloud. It is just repackaging

a commercial solution”.

[16]

Q7) State what is meant by service design? What important processes are relevant

to achieving its goal? What is the task achieved by : [18]

a) Service catalogue management.

b) Availability management.

c) IT service continuity management.

Q8) a) What are the mostly used network services? What are the various policies

To choose from for serving your network?

b) How will you ensure reasonable amount of data integrity in your

organization?

c) What are the common attack deterrents?

[16]
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SECTION - I
Q1) As an industrial application discuss the following reactions incorporating

reactions and surface mechanisms on catalysts.
a) Fischer - Tropsch synthesis. [10]
b) Ammonia synthesis. [6]

Q2) What information is needed for preparation of heterogeneous catalyst. Discuss
in detail methods of preparation and formation of supported oxide and metal
catalyst of general type. [16]

Q3) a) With neat sketch of the apparatus explain the volumetric method of
determination of surface area of catalyst. [9]

b) What happens when a gas molecule colloids on a surface of catalyst.[7]

Q4) a) Explain different types of hysteresis loops. [10]
b) Explain the effect of mass transfer on catalyst selectivity. [8]

SECTION - II

Q5) a) Describe the following methods of catalyst characterisation. State the
principles involved. [15]
i) XRD. ii) NMR iii) XPS.

b) Define turnover frequency. [3]

Total No. of Questions : 8] [Total No. of Pages : 2
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calculator and steam tables is allowed.
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Q6) a) Describe the working of monolithic catalyst in automobile exhaust
application. [8]

b) Explain the influence of a precursor state on the kinetics of desorption.[8]

Q7) a) Discuss the process of oxygen generation by photo induced oxidation
of water. [8]

b) Derive an equation for estimating the rate of desorption. [8]

Q8) a) Derive an expression for purely surface reaction kinetics for rate of
reaction when surface reaction controls. Consider the reaction
A + B C + D [10]

b) Explain the operational consequences of poisoning. [6]
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Total No. of Questions : 8] [Total No. of Pages : 2

[4065] - 838
M.E. (Petroleum)

ADVANCED OFFSHORED TECHNOLOGY
 (2008 Course) (Elective - IV) (512112(c))

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 - I

Q1) a) Explain in detail drilling and environmental forces acting on an offshore
drilling platform and their calculations. [9]

b) What are the drilling difficulties in deep water drilling. Explain ‘hole
problems’ in detail. [9]

Q2) a) Write the different types of offshore structures according to their
specifications. Explain their working principle in brief. [12]

b) Draw the schematic sketch and indicate rotational forces and oscillating
motions acting on a drill ship. [4]

Q3) Discuss the generalized procedure to drill the hole, casing lowering and
cementing for 20 inch size of hole, its casing to be installed and its
cementation during onshore drilling operations. Also draw the neat schematic
sketches and write intermediate operations involved in brief. [16]

Q4) Write short notes on : [16]
a) Productive formation testing.
b) Choke line and kill line.

c) Primary well control.

d) Tension leg platform.
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SECTION - II

Q5) a) Describe the general design considerations for deep water oil well

cementation program. [9]

b) Explain pipe line design considerations for the transportation of oil

and natural gas. [9]

Q6) �� �������	�
	�����	������	��������
� [12]

b) What is drilling riser? Explain. [4]

Q7) Draw neat sketches and explain the basic principle, elements, merits and

demerits of various methods of station keeping. [16]

Q8) Write short notes on : [16]

a) API Types of cement.

b) Diving system.

c) Offshore Safety.

d) Storage of gas.

����

�������	
	 �



SECTION - I
Q1) a) Describe three populations of users with special needs. For each of

these populations, suggest three ways current interfaces could be
improved to better serve them. [8]

b) What are mental models, and why are they important in interface design?
What can a system designer do to minimize the memory load of the
user? [8]

Q2) a) Give a brief explanation of the Eight Golden Rules of Interface Design.
State an example you have seen on a device, computer interface or web
site that violates those rules. [8]

b) What is requirement analysis? What are the methods involved in it? What
is the impact of it on UI design? Explain. [8]

Q3) a) Dr. August Dvorak designed a keyboard for maximum typing efficiency
called Dvorak keyboard. What are the disadvantages of this keyboard?
How half-QWERTY keyboard were good alternative to Dvorak keyboard?

[8]
b) Do you think that today keyboard is well suited for blind people? If not

what design alternative you suggest? [8]

Q4) a) What are the factors governing the choice of an appropriate evaluation
method for different interactive systems? Give brief details. [8]

b) Distinguish between principles, guidelines and standards, using examples
of each to illustrate. [8]

Total No. of Questions : 10] [Total No. of Pages : 2

[4065] - 855
M.E. (IT)

USER INTERFACE DESIGN
(514428 (d)) (2008 Course) (Elective - III)

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

1) Solve any three questions from each section.
2) Answers to the two sections should be written in separate books.
3) Neat diagrams must be drawn whenever necessary.
4) Assume suitable data, if necessary.
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Q5) a) With suitable examples explain an application where menu selection and
form fill-in are more appropriate than a direct-manipulation strategy. Also
suggest ways that will refine the menu approach to accommodate expert
or frequent users. [9]

b) The use of mobile devices has been increasing rapidly over the past few
years. These devices typically feature much smaller screens than desktop
computers. List two strategies of how you could successfully implement
an interface to browse through a user’s set of digital photographs on a
small device. [9]

SECTION - II
Q6) a) What should be the significant features for a user interface of a system

which supports the hearing impaired? Explain with the help of example
system. [8]

b) Explain the features, their strength and weakness of the following three
user interface styles: menu driven, natural language, direct manipulation.[8]

Q7) a) Currently from TV remote we can select a channel by a 2 digit number.
By 2015 we might easily have 1000+ TV channels. Design the interaction
of channel surfing when there are 1000+ TV channels. Show your work
with suitable diagrammatic representation. [8]

b) Explain how the errors are reduced in UI by providing Guidance and
assistance to user, with suitable examples. [8]

Q8) a) What is the need for usability test? What are the types of tests? Explain
any two in detail. [8]

b) Explain how you might use of virtual world interface capabilities in a
system for users to choose and book their holidays. [8]

Q9) a) Explain GOMS model. Create a GOMS description of task hierarchies
for “cut and paste Word” in a word document. [8]

b) What is the need of migrating GUI to Object Oriented User Interfaces?
What are its advantages? [8]

Q10)a) A company is designing a kiosk that can display weather information in
public locations. The kiosk will feature a touchscreen so users can select
a city by pointing on a map. Give three reasons why a touchscreen is an
effective device for this application. [9]

b) Explain OAI model as applied to website design. Which different interface
object metaphors and interface action handles are used while designing a
webpage? [9]
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Total No. of Questions : 8] [Total No. of Pages : 2

[4065] - 903
M.E. (Biomedical Instrumentation)

BIO-IMAGING MODALITY
 (2008 Course) (5061205(a)) (Elective - III)

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) Assume suitable data, if necessary.

SECTION - I

Q1) a) Explain Why use different methods of imaging and typical use of the

different types of imaging? List out factors that determine image quality.

[12]
b) Specify the target material used in generation of x-ray. Give its technical

reason for the used. Specify the factors deciding the quality of x-rays.

[6]

Q2) a) What is the difference between diagnostic and screening

mammography? What is magnification mammography? [8]
b) How digital mammography does differ from standard mammography?

What are benefits over standard mammography equipments? [8]

Q3) a) Explain the block diagram of CT-scanning. [8]
b) Explain the two types of x-ray tubes in x-ray imaging system. List out

the real time application of x-ray system. [8]

Q4) a) What are collimators? Enlist various Gamma camera collimators with

their specific clinical applications. [8]

b) Discuss the beam restrictors in details. [8]
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SECTION - II

Q5) a) Discuss the relationship between frequency of ultrasound and depth of

penetration, resolution of ultra sound image. [8]

b) Specify the frequency ranges for abdominal, Brain Examination and

for ophthalmic & pediatric study in M-scan mode. Explain the advantages

of ultrasound imaging over the other imaging modalities. [10]
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b) Enlist clinical applications of SPECT and give the reason why SPECT

is accepted insteady of conventional nuclear medical imaging. [6]

Q7) a) Explain basic imaging principle of MRI techniques. [8]

b) Give the advantages and diadvantages of MRI techniques. [8]

Q8) a) Which imaging modality is used for inflammation and other conditions?

Conditions normally detected using same modality. [8]

b) Discuss various benefits of the thermal imaging. [8]
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SECTION - I
Q1) a) What are the causes and types of earthquake? [7]

b) What are the different major plates? Explain the Plate Tectonic Theory in
details? [8]

c) Describe the approaches used to measure the size of an earthquake?[10]

Q2) a) What are the criteria or demands of seismic resistant design of structures?
Explain the code based methods of seismic design of an earthquake?[5]

b) What is “Seismo-resistant Building Architecture”? Explain the major
aspects involved to avoid adverse effects of architectural design on
seismo-resistant building constructions? [7]

c) When is the possibility that building may be subjected to twisting moment
in horizontal plane? Determine total shear and lateral forces at each floor
for a three storey building with following data. L.L. = 3kN/m2, Beam size
400 × 500 mm, Column size = 400mm × 600mm, Slab Thickness for all
floors = 150 mm, Wall thickness 200mm at all floors, Height of Storey = 3m.
Assume seismic zone III, soil type II, concrete grade M20 and steel
Fe415 and damping ratio 5% Refer Fig. 2.1. [13]

Total No. of Questions : 6] [Total No. of Pages : 2

[4065] - 467
M.E. (Civil Structures)

EARTHQUAKE RESISTANT DESIGN OF STRUCTURES
(501411 (A))(2008 Course) (Elective - III)

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

1) Answer any two questions from each section.
2) Answers to the two sections must 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.
7) Use of IS 1893 - 2002 (Part - 1) is permitted.
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Q3) a) Explain importance of Ductility in E.R.D? Give methods to improve
Element and Structural Ductility? [7]

b) Explain with suitable sketches the concept and need of Base Isolation?[8]
c) Describe the types of structural Dampers used in construction? What is

the difference between behavior of damping and base isolation? [10]

SECTION - II
Q4) a) Describe the steps by which the assessment of building is carried out to

ascertain the requirement and level of retrofitting? [7]
b) Describe with suitable sketches various methods of retrofitting of RC

buildings? [8]
c) Explain structural level retrofitting techniques used for masonry buildings?

[10]
Q5) a) List the parameters influencing the liquefaction potential of soil at site?

Explain the general methods of evaluating liquefaction and suggested
measures to reduce the same? [10]

b) Determine frequency and design seismic coefficient for an ordinary
masonry shear wall in primary health centre at Killari, given the following
data - Roof Load - 20 kN/m, Height of Wall - 3.5 m, Width of wall -
0.3m, Unit weight of wall - 20 kN/m2, Type of soil - Rocky. [15]

Q6) Write short notes on: [25]
a) Strengthening of Steel Buildings.
b) Effects of Non - Structures.
c) Behavior of Masonry Shear Wall.
d) Failure Mechanism of Infilled Frames.
e) Strength and Stiffness of RC Building.
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Total No. of Questions : 6] [Total No. of Pages : 2

[4065] - 471
M.E. (Civil Structures)

BIOMATERIALS & BIOMECHANICS
 (2008 Course) (Elective - IV) (501412(a))

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

1) Solve any 2 questions from each section.
2) Answers to the two sections should be written in separate answer books.
3) Figures to the right indicate full marks.
4) Your answer will be valued as a whole.

SECTION - I

Q1) Solve any three :
a) Define “Bio-materials” and “Bio compatibility”. Give examples of bio

materials used in body system. [8]
b) Write a note on metallic bio materials. Give details of any two alloys

used as bio. materials. [10]
c) What is an “equilibrium diagram”? [7]
d) What do you mean by pickling and passivation with reference to

metallic bio materials? [7]

Q2) a) What is polymerization?
Define “thermoset” and “thermoplastics”. [7]

b) What are polymer composites? Give details of various types of
reinforcement used in composites. [8]

c) Write down the mechanical properties of polymers. [10]

Q3) Solve any three :
a) Explain joints of human skeletal system. [8]
b) Write a note on composition of human bone by drawing a diagram.

Write down mechanical properties of bone. [10]
c) What is “Ostiolysis”? [7]
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d) What is “degradation” and “corrosion” of implant. [7]

SECTION - II

Q4) a) Explain with suitable example & illustrations the ‘isotropic, orthotropic

and anisotropic behaviour of bone. [8]

b) Explain experimental determination of elastic properties of bone. [8]

c) Explain procedures & devices for measurement of motion and body

forces. [9]

Q5) a) Explain equilibrium at ankle joint with suitable FBD and joint equation

in terms of body weight. [8]

b) What do you understand prosthesis. Give examples of prosthesis used

in human body. [8]

c) ����� ��� ��	� 
	����� ���	
��	� �� ����	�	��� �����
	�	
� ��� 
	����� ��

�����	���� [9]

Q6) a) Explain human Gait and how it is measured. [8]

b) Tabulate mechanical properties of bio materials cancellious bone,

cortical bone titanium alloy, stainless steel cobalt cromium alloy. [8]

c) Write a note on total joint replacement with reference to knee joint.[9]
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Total No. of Questions : 6] [Total No. of Pages : 2

[4065] - 474
M.E. (Civil) (Structures)

OPTIMIZATION TECHNIQUES
 (2008 Course) (Elective - IV) (501412)

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

1) Answer any two 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 - I

Q1) a) State engineering applications of optimization and explain mathematical
statement of optimization problem. [6]

b) To design uniform column of rectangular cross section to avoid failure
due to direct compression and buckling, formulate an optimization
problem to minimize the mass of column for economy. Assume the
permissible compressive stress to be σ

max
. [12]

c) Find the maxima and minima of the function
f(x) = 12x5 – 45x4 + 40x3 + 5. [7]

Q2) a) State and explain decomposition principle. [6]
b) Maximize F = 6x

1
 + 7x

2
[10]

Subject to
7x

1
 + 6x

2
 ≤ 42

5x
1
 + 9x

2
 ≤ 45

x
1
 – x

2
 ≤ 4

x
i
 ≥ 0, i = 1, 2

Using Big-M technique.
c) Maximize F = 5x + 2y [9]

3x + 4y ≤ 24, x – y ≤ 3,
Subject to x + 4y ≤ 4, 3x + y ≥  3

x ≥ 0, y ≥ 0,
Using simplex method.
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Q3) a) Find the value of x in the interval (0, 1) which minimizes the function
f = x3 – 10x – 2x2 + 10 to within ± 0.05 by Fibonacci method. [12]

b) Perform two iterations of the cubic search method to minimize the
function [13]

f(x) = (x2 – 1)3 – (2x – 5)4.

SECTION - II

Q4) a) What is the difference between random jumping and random walk

methods? [5]
b) Minimize f = x

1
2 + x

2
2 – 2x

1
 – 4x

2
 + 5 from the starting point (1, 2)

using the univariate method (two iterations only). [10]
c) Minimize f = 2x

1
2 + x

2
2 by using the steepest descent method with the

starting point (1, 2). [10]

Q5) a) Complete one iteration of the reduced gradient technique for the
following NLP problem [13]
Minimize x

1
2 + x

2
2

Subject to x
1
x

2
 – 9 = 0

Use a starting feasible solution X
0
 = 

⎭
⎬
⎫

⎩
⎨
⎧

5.4

0.2

b) Minimize f = x2 – 2x – 1 [12]
Subject to g1 = – x + 1 ≥ 0
Use the interior penalty function method.

Q6) a) Illustrate the working principles of Genetic Algorithms with an example
of unconstrained optimization problem. [13]

b) Write a note on Neural Network based optimization. [12]
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SECTION - I
Q1) a) Enlist in a tabular format the different types of common communicable

diseases along with their modes of transmission. [8]
b) What is meant by animal reservoir and nonliving reservoir of infection?[8]

Q2) a) Describe in detail the use of various types of disinfectants for control of
insects and rodents. [8]

b) Comment on “Integrated Pest Management Program.” [8]

Q3) a) Explain the preventive measures to control breeding of mosquitoes. [8]
b) Explain how will you achieve an effective fly control program in eating

establishments? [8]

Q4) a) What are the basic principles of industrial sanitation? [8]
b) How will you achieve sanitation in case of [8]

i) Schools.
ii) Swimming pools.

Q5) a) “Rodents and public health”. Discuss. [9]
b) Explain the commonly available insecticides in market. [9]

Total No. of Questions : 10] [Total No. of Pages : 2

[4065] - 489
M.E. (Civil )  (Environmental Engg.)
ENVIRONMENTAL SANITATION

(501511 (C)) (2008 Course) (Elective - III)
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 logarithmic tables, slide rule, Mollier charts, electronic pocket

calculator and steam tables is allowed.
6) Assume suitable data, if necessary.
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SECTION - II

Q6) a) Discuss and explain common hazards in the workplace and their effects
on the workers health. [8]

b) Explain in detail the various physical and ambient factors to be considered
in order to avoid workplace hazard. [8]

Q7) a) “Poor sanitation practices are the main cause of water quality problems”.
Discuss. [8]

b) What do you mean by “dry latrine and wet latrine”. Also write down
their merits and demerits in relation to their use in Indian conditions. [8]

Q8) a) What are the precautionary measures for disposal of human waste at
rural health centers during an epidemic? [8]

b) What are sulabh shauchalayas? Why are they finding increasing use in
developing countries like India? [8]

Q9) a) What is worksite analysis? What help can OSHA provide? [8]
b) Explain the measures taken to prevent poisoning by industrial poisons.[8]

Q10)Write note on: [18]
a) Biomass power for rural development.
b) National Rural Health Mission.
c) Grey water reuse in rural schools.
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Total No. of Questions : 10] [Total No. of Pages : 2

[4065] - 700
M.E. (Production Engg.)

ADVANCED MANUFACTURING PROCESSES
 (2008 Revised Course) (511103) (Sem. - I)

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) Assume suitable data, if necessary.
5) Figures to the right indicate full marks.
6) Use non-programmable electronic pocket calculator is allowed.

SECTION - I

Q1) a) Explain the process of injection molding. Also explain the process

control parameters which affect quality of molded product. [10]

b) Explain the process of grain growth in the structure. [6]

Q2) a) How the shrinkage defect occurs? How will it affect the performance

of product? [8]

b) Explain the mechanism of solidification in fusion zone. [8]

Q3) a) Explain the methods of non-destructive testing in welding. [8]

b) Explain the fusion welding process with suitable diagram. [8]

Q4) a) Explain with suitable sketch the phenomenon of Electro Discharge

machining. [8]

b) State the advantages, limitations & applications of Laser beam

Machining. [8]
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Q5) Write short note on following (Any Three) : [18]

a) Weld pool characteristics.

b) ECM.

c) Nano-technology.

d) Ballistic Machining.

e) Molecular dynamic analysis.

SECTION - II

Q6) �� Explain suitable numerical analysis method for material forming process.

[8]

b) Explain the slip line field theory in material forming. [8]

Q7) a) Explain the process of explosive forming? State the applications of the

same. [8]

b) How the process of high speed hot forging is carried out? [8]

Q8) a) Explain the characteristic features of high velocity extrusion process.[8]

b) Explain the process of High speed hot forging. [8]

Q9) a) Define formability. Explain the peen forming method in brief. [8]

b) Explain cup forming operation with its controllable parameters. [8]

Q10)Write short notes on (any three) : [18]

a) Fine Blanking.

b) Electromagnetic Forming.

c) Plastic instability in material forming.

d) Ironing process.
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Total No. of Questions : 8] [Total No. of Pages : 2

[4065] - 52
M.E. (Mech.) (Heat Power)

ADVANCED HEAT TRANSFER
 (2002 Course) (502104)

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 slide rule, Mollier charts, electronic pocket

calculator and steam tables is allowed.
6) Assume suitable data, if necessary.

SECTION - I

Q1) a) Write down and briefly discuss all the possible types of boundary
conditions encountered in heat conduction problems.  [8]

b) Determine the maximum temperature in a solid sphere of 10 cm radius
which generates heat at the rate of 5 MW/m3. The conductivity of the
material is 30 W/mk. The heat generated is convected over the outer
surface to a fluid at 160°C, with a convective heat transfer coefficient
of 750 W/m2k. Determine the maximum temperature in the material
and the temperature at a radius of 5 cm.  [8]

Q2) a) A thermometer well of 1 cm O.D. and 8 mm I.D. is made up of material
with a thermal conductivity of 25 W/mk is exposed to gases at 2°C
and the temperature of the wall of the well is 15°C. If an error of not
more than 0.8°C is to be involved, determine the length of the well.
Take heat transfer cofficient, h = 50 W/m2.k. [8]

b) Distinguish clearly between fin efficiency and fin effectiveness with
examples. [8]

Q3) a) An instantaneous laser pulse of 10 MJ/m2 is imposed on a slab of
stainless steel having properties of ρ = 7800 kg/m3, C

p
 = 0.460 kJ/kg

k & α = 0.44 × 10-5 m2/s. The slab is initially at a uniform temperature
of 40°C. Estimate the temperature at the surface of the slab and at a
depth 2 mm after a time of 2 seconds. [6]

b) Explain the physical significance of : [10]
i) Biot number ii) Nusselt No.
iii) Peclet No. iv) Stanton No.
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Q4) Write short notes on (any three) : [18]
a) Pool boiling curve.
b) Crank Nicholson method.
c) Forced convection for flow boiling in a tube.
d) Reynold’s Analogy.

SECTION - II

Q5) a) Sketch the velocity and thermal boundary layer profiles for the parallel
of a fluid over a heated surface assuming laminar boundary layer over
the entire length, for the following values of prandtl number : [6]
i) Pr = 1.0 ii) Pr << 1.0 iii) Pr >> 1.0

b) Explain the natural convection heat transfer from a heated vertical plate
and formulate the problem by using integral method approach. [10]

Q6) �� �������	 
��	������	��	���	����	�	����	����	��������
����	���
	 
��
���	����	��������
���	����
���� [8]

b) Explain the working of heat pipe. Also state its various applications.[8]

Q7) a) What are radiation shields? Explain its use in cryogenic storage vessels
& temperature measurement. [6]

b) Calculate the radiation equilibrium temperature of the roof of a house
exposed to a solar flux of 300 W/m2 and a surrounding temperature of
25°C, if the roof is : [10]
i) Made of white marble (α = 0.46, ε = 0.95)
ii) Coated with black paint (α = 0.97, ε = 0.97)
Neglect convection.

Q8) Write short notes on (any three) : [18]
a) Radiation from gases and vapours.
b) Hottel’s cross string method.
c) Fluidised bed combustion.
d) Ablation phenomenon.
e) Correlations for heated vertical plate and horizontal cylinder under

natural convection.
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Total No. of Questions : 12] [Total No. of Pages : 3

[4065] - 579
M.E. (Electrical) (Control System)

INTELLIGENT CONTROL
 (2008 Course) (503112(a)) (Elective - IV)

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

1) Answer 3 questions from Section - I and 3 question from Section - II.
2) Answers to 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 - I

Q1) a) Explain Single-Input Neuron model and hence give various transfer

functions with their MATLAB notations. [8]

b) Explain with sketch Biological Neuron. How ANN is inspired from

Biological Neuron. [8]

OR

Q2) a) Give Historical Introduction of Artificial Neural Network. [8]

b) Given a two input neuron with the following parameters,

b = 1.2, w = [3   2] and p = [ –5   6]T, calculate the neuron output for

the following transfer function. [8]

i) A symmetrical hard limit transfer function.

ii) A saturating linear transfer function.

iii) A hyperbolic tangent sigmeid transfer function.

Q3) For a classification problem following are the four classes

class 1 : 
⎭
⎬
⎫

⎩
⎨
⎧

⎥
⎦

⎤
⎢
⎣

⎡
=⎥

⎦

⎤
⎢
⎣

⎡
=

2

1
P,

1

1
P 21
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class 2 : 
⎭
⎬
⎫

⎩
⎨
⎧

⎥
⎦

⎤
⎢
⎣

⎡=⎥
⎦

⎤
⎢
⎣

⎡
−

=
0

2
P,

1

2
P 43

class 3 : 
⎭
⎬
⎫

⎩
⎨
⎧

⎥
⎦

⎤
⎢
⎣

⎡−=⎥
⎦

⎤
⎢
⎣

⎡−=
1

2
P,

2

1
P 65

class 4 : 
⎭
⎬
⎫

⎩
⎨
⎧

⎥
⎦

⎤
⎢
⎣

⎡
−
−

=⎥
⎦

⎤
⎢
⎣

⎡
−
−

=
2

2
P,

1

1
P 87

Design a perceptron network. [16]

OR

Q4) One variation of the perceptron learning rule is [16]
Wnew = Wold + α epT

bnew = bold + α e
where α is called learning rate. Prove convergenic of this algorithm. Does
the proof requires a limit on the learning rate? Explain.

Q5) a) Explain energy function for BAM. [8]
b) Explain Vector Quantization. [6]
c) Define Generalized delta rule. [4]

OR

Q6) �� Explain ART 1 in detail and draw it’s architecture diagram. [8]
b) Write paradigm of Associative Memory. [5]
c) Define competitive learning and hence explain it’s relation with

Hamming network. [5]

SECTION - II

Q7) a) Explain with the example of a Rule-base system in fuzzy logic. [8]
        b) Explain with example about : [8]

i) Universal Fuzzy Set.
ii) Empty Fuzzy Set.

OR

Q8) a) Explain role of fuzzy logic in control system. [8]
b) What are different fuzzy numbers and various operations on fuzzy

sets. [8]
��������	
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Q9) a) Explain triangular and π function. [6]
b) Let M & N are the fuzzy set given by [12]

M = {(0.5, a1), (0.4, a2), (0.7, a3), (0.8, a4), (1, a5)}

N = 
⎭
⎬
⎫

⎩
⎨
⎧

54321

95.0
,

78.0
,

67.0
,

54.0
,

45.0
bbbbb

Calculate (i)    M∪N (ii) M∩N
(iii) M (iv) N
(v) M/N (vi) N/M

OR

Q10)a) Interprete predicate logic formula and give it’s inference. [8]
b) What do you mean by fuzzy quantifier? What is defuzzification and

hence explain mean of maxima (MOM) defuzzification. [10]

Q11)Explain Greg viot’s fuzzy cruise controller. [16]

OR

Q12)Consider the two classes of patterns that are shown [16]
class I (vertical lines)

class II (horizontal lines)

a) Are these categories linearly separable.
b) Design a multilayer network to distinguish these categories.
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Total No. of Questions : 8] [Total No. of Pages : 3

[4065] - 856
M.E. (IT)

INTERNET ROUTING DESIGN
 (2008 Course) (514439) (Elective - IV)

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 answer books.
3) Neat diagrams must be drawn wherever necessary.
4) Assume suitable data, if necessary.

SECTION - I

Q1) a) What is Internet Routing? Why the routers efficiency in switching a
packet to the appropriate outgoing link factor is important.  [8]

b) Describes Performance Environment and Measures in network
algorithmic with assumptions. [8]

Q2) a) Identify and elaborate networking environments where path caching
might be helpful that require either the shortest path or the widest path
computation. [8]

b) Consider the network topology in Figure 1. The number listed next to
the links are assumed to be bandwidth. Determine the widest path
from node 2 to node 5 using widest path algorithm. [8]

Q3) a) Why do some routing protocols message identification at above the
transport layer while some other do so directly over the IP layer?
Explain. [8]
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b) Consider a seven-node ring network. [10]
i) If a distance vector protocol is used, determine how long it will

take for all nodes to have the same routing information if updates
are done every 10 sec.

ii) ��������	�
��������������
��
�����������������������	�������������������
��
������������������	�
�����������
���������������
��������������
���

Determine how many link state messages in total are flooded till the
time when all nodes have the identical database.

Q4) a) Consider a fully-connected N-router OSPF network. Suppose one of
the routers goes down. Estimate how many total link state messages
would be generated before the network coverages. [8]

b) Identify the functionality in OSPF that allows a static route to be injected
into an OSPF domain. [8]

SECTION - II

Q5) a) For the prefixes in Table 1 shown below, construct a binary trie.
Assuming each node in the binary trie requires a memory access, how
many memory accesses will be required in the worst case during the
search. [8]

TABLE Prefix table

Prefix Label Prefix
P

1
0*

P
2

10*
P3 111*
P

4
10001*

P
5

1*
P6 1001*
P

7
101000*

P
8

1010000*

TABLE : 1
b) For the prefixes in Table shown above, construct a path compressed

trie. In this trie, how many memory accesses will be needed for looking
up the 8-bit addresses 10011000 and 10100011? Do you see any
improvement compared with the binary trie? [8]
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Q6) �� �������
���������������������������
�
����������������� ���!����!�!���
����

�
� ���� ��"������ ��� ���

���� �� ��	��������#$�%�&&$$� ����#��%
&&$$'�(�!���������������������������������� [10]

Table An example classifier with eight rules

Rule F
1

F
2

R
1

00* 00*

R
2

0* 01*

R3 0* 0*

R
4

10* 10*

R
5

11* 10*

R
6

11* 1*

R
7

0* 10*

R8 * 11*

TABLE : 2
b) Draw the geometric view of the rules in Table 2 and identify the number

of distinct regions. [6]

Q7) a) How is QoS routing different from best-effort routing? Explain
constrained shortest path routing and its variations when you consider
different attributes. [8]

b) A General Framework for source-based QoS routing with path caching.
[8]

Q8) Write short notes on any three : [18]
a) IGRP Protocol.
b) BGP/MPLS IP VPN.
c) Router Architecture.

d) D and Q Approach for packet classification problems.
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Total No. of Questions : 10] [Total No. of Pages : 2

[4065] - 575
M.E. (Electrical) (Control System)

ADVANCED DIGITAL CONTROL TECHNIQUE
 (2008 Course) (Sem. - II) (503110)

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

1) Answer any 3 questions from each section.
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.
4) Assume suitable data, if necessary.

SECTION - I

Q1) a) Draw the block diagram to realize the following transfer function in

direct form and cascade form [9]

)1.01)(5.01(

)25.01(5
)( 11

1

−−

−

−−
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b) Explain digital simulation with numerical integration. Explain the

various methods used. [9]

Q2) a) Explain Warping and Prewarping in digital modeling. [8]

b) What are important considerations while selecting the Sampling Period.

[8]

Q3) a) What are the necessary and sufficient conditions for Arbitary Pole
placement. [8]

b) Explain in detail phase lead lag controller in discrete data control system.
[8]

Q4) a) Explain the digital control system with a dead beat observer. [8]
b) Design compensator by separation principal. [8]
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Q5) a) What are the advantages offered by digital control system over analog
control system. [8]

b) Explain digital PD, PI and PID controllers. [8]

SECTION - II

Q6) �� Explain FIR form structure and IIR form structure. [9]
b) Explain advantages and disadvantages of Multirate Digital Signal

Processing. [9]

Q7) a) Explain the effect of finite word length in digital filters. [8]
b) Explain the interpolation process with the help of neat block diagram

and spectrum analysis. [8]

Q8) a) Explain in detail what is meant by Discrete wavelet transform. [8]
b) Explain what is fixed and floating point DSP. [8]

Q9) a) Explain instruction pipelining feature of TMS 320C54X DSP
processor. [8]

b) Explain various addressing modes used in TMS 320C54X DSP
processor. [8]

Q10)a) Explain Von Neuman and Harward architecture. Explain why Von
Neuman architecture is not suitable for DSP operations. [8]

b) Draw and explain architecture of TMS 320C54X DSP processor. [8]
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Total No. of Questions : 8] [Total No. of Pages : 3

[4065] - 442
M.E. (Civil) (Hydraulics Engg.)

SYSTESMS TECHNIQUES IN WATER RESOURCE ENGINEERING
 (2008 Course) (501304(C)) (Elective - I)

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

1) Answers 3 questions from Section - I and 3 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) Use of logarithmic tables slide rule, Mollier charts, electronic pocket

calculator and steam tables is allowed.
6) Assume suitable data, if necessary.

SECTION - I

Q1) a) Explain with the help of a sketch the difference between constraint
surface and composite constraint surface.  [4]

b) Find the extreme points of the function [12]
f(x

1
, x

2
) = x

1
3 + x

2
3 + 2x

1
2 + 4x

2
2 + 6

Q2) a) Write the dual of the following linear programming problem. [4]
Maximize f = 30x

1
 + 200x

2

Subject to 2x
1
 + x

2
 ≤ 1450

2x
1
 + 5x

2
 ≤ 2000

2x
1
 + 3x

2
 ≤ 700

x
2
 ≤ 200

Where x
1
 ≥ 0 and x

2
 ≥ 0

b) What is the difference between a slack variable and a surplus variable?[2]
c) Solve the following linear programming problem using big M method

Minimize Z = 5x
1
 + 6x

2
 + 7x

3
[10]

Subject to x
1
 + x

2
 + x

3
 = 10

x
1
 ≤ 30

x
2
 ≥ 15

x
3
 ≥ 20

x
1
, x

2
, x

3
 ≥ 0
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Q3) a) What are the steepest ascent and descent methods? [6]

b) Maximize 
⎪⎩

⎪
⎨
⎧

≤≤+−
≤≤

= 32)20(
3
1

203
)( xx

xx
xf [10]

Q4) a) What are the applications of dynamic programming in water resources

engineering? [4]

b) State and explain Kuhn-Tucket conditions. [4]

c) Use Lagrange Multiplier Technique to minimize [8]

z = 3x
1
2 + 4x

2
2 – 5x

1
 x

2
 – 8x

2

Subject to x
1
 + x

2
 = 4

d) What is Hessian matrix and explain its significance. [2]

SECTION - II

Q5) a) Explain the following terms : [4]

i) Present worth factor and

ii) Sinking fund factor.

b) A company is interested in investing in any of the following

multipurpose water resources projects. The relevant data pertaining to

the two projects is given below : [8]

State which option would be ranked best based on the B/C ratio.

Sr No. Particulars Project A Project B

1 Initial investment (crore, Rs.) 32 48

2 Net annual benefits (crore Rs.) 7 9

3 Useful life (years) 35 27

4 Salvage value (crore Rs.) 1 2

5 Discount rate (%) 12 12

c) Define Annuity and explain different types of annuities. [4]

Q6) ������ �	�� 
�� ��� 
	����	
��� �	��� 
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	��
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������� [18]
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Source Construction Sites Quantity

1 2 3 4 5 Available

A 16 11 8 10 13 50

B 15 18 12 7 19 70

C 23 24 22 14 21 80

Quantity 20 30 40 50 60 200

required

Use VAM to find the initial feasible solution and determine the transportation

policy which will minimize the total cost of transportation.

Q7) a) Explain the procedure of solving sequencing problem of three stations

and n-junction. [6]

b) Explain Moute-Carlo simulation technique. What are its applications

in water resources engineering. [6]

c) Describe briefly Markov process and Markov chain. [4]

Q8) Write short notes on any four of the following : [16]

a) Main components of queing system and their characteristics.

b) Sensitivity analysis in linear programming.

c) Application of linear programming in Hydraulic Engineering.

d) Principle of decomposition.

e) Two-person zero-sum game and mixed strategy game.
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	4065-221-P-1536 (M.E.) Petro.
	4065-32_P-1462
	4065-37_P-1529_M.E.Civil.
	4065-412-P-1230 (M.E.) Civkl
	4065-42-P-1649 (M.E.) Civil.
	4065-445_P-1234_M.E.Civil
	4065-460_P-1242_M.E.Civil
	4065-461_P-1243_M.E.Civil Stru.
	4065-464-P-1244 (M.E.) Civil. S
	4065-481-P-1626 (M.E.) Civil.
	4065-484_P-1248
	4065-491-P-1472 (M.E.) Mech.
	4065-501_P-1255_M.E.Mech.
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	4065-540-P-1517 (M.E.) Mech. M
	4065-563-P-1558 (M.E.) Mech.
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	4065-608-P-1611 (M.E.) E&TC..
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	4065-671-P-1497 (M.E) Elect.
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