Total No. of Questions : 6] SEAT No. :

P4876 [Total No. of Pages : 2
[5155] - 2
M.E. (Civil Structure)
EARTHQUAKE RESISTANT DESIGN OF STRUCTURES

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

Instructions to the candidates:

1)  Attempt any two questions from each section.

2) Neat diagrams must be drawn wherever necessary.

3)  Figures to the right indicate full marks.

4) Use of non programmable electronic calculator is allowed.
5) Assume suitable data, if necessary.

6) Use of IS1893 (2002) Part- I is permitted.

SECTION -1

Q1) a) Whatisan earthquake? Explain the causes and classification of earthquake
based on different parameters? [6]

b) Explain the lessons learnt from past earthquake? What is the philosophy

behind earthquake resistant design of structure? [9]
c) Describe measurement of ground motion during earthquake? [10]
02) Write notes on [25]

a) Strong ground motion
b)  Soil structure interaction
c) Plate tectonic theory

d) Tuned Mass Dampers

03) The plan for Five storey hospital building is shown in figure 3.1 Assuming
OMREF construction in zone III and medium stiftf soil, determine seismic loads
in Y - direction on structure. Take D.L. = 10KN/m?, LL = 3kN/m? and floor
height 3.2 m. [25]

PTO.



04) a)

b)

05) a)

b)

Q6) 2)

b)

[5155] -
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SECTION - 11

What is the necessity of ductile detailing? Explain with neat sketches the
detailing for flexural member as per IS 13920(1993). [10]
What is liquefaction of soil? Explain the effects and various methods to
reduce the effects of liquefaction? [15]

Define the shear wall and its classification? Describe the structural behavior
of shear wall? [10]

What is Base Isolation? Explain energy dissipation devices to improve
earthquake resistance of buildings? [15]

What is strengthening and retrofitting? Explain in brief the techniques for
retrofitting of traditionally build constructions? [10]

Explain the terms active and passive control system? What are different
types of steel frames used in earthquake prone areas. [15]
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Total No. of Questions : 6] SEAT No. :

P4877 [Total No. of Pages : 2
[5155] - 3
M.E. (Civil Structures)
BIO MECHANICS AND BIO MATERIALS

(2008 Pattern) (Elective - IV) (Semester - II)
Time :3 hours] [Max. Marks :100
Instructions to the candidates:

1)  Solve 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 calculator is allowed.

6) Assume suitable data, if necessary.

SECTION -1
Q1) a) ExplainKinetics and Kinematics in the study of Biomechanics with suitable
example. [8]
b) Explain various elastic models applicable biological tissue. Draw suitable
diagram to illustrate, illustrate its suitability to type o tissue. [9]
c) Explain importance and applications of study of Biomechanics. [8]

02) a) Explain Bio compatibility of material and List bio compatible materials
used as replacement material to biological organ. Illustrate your answer

with suitable application. [8]

b) List the mechanical properties of bio compatible materials used for
replacement prosthesis. [9]

c) Explain equilibrium of Hip joint. [8]

03) a) Explain bone cement, explain its functioning as biomaterial. [8]

b) Explain silicon rubber, UHMWPE, ultra - high molecular weight poly
ethylene as biocompatible material. [9]

c) Explain properties of stainless steel, cobalt base alloys, and Titanium
base alloys when used as prosthesis material. [8]

PTO.



04) a)
b)

05) a)
b)

06) a)
b)

[5155] -

SECTION - 11

Explain with sketch structure of bone tissue. [9]
Sketch geometry of the articulating joint for Knee joint, and write its
equilibrium equation. [9]
Explain experimental measurement of wear of cartilage on cartilage
material. (7]
Explain with sketch, the term 'Gait analysis'. [8]
Explain various measurement techniques for body motion. [9]
How gait analysis helps in various applications of Biomechanics study.|8]
Explain dental prosthesis. [8]
Explain steps in structural design of a fixation device like hip or knee
joint. [9]
What is the classification of prosthetics devices? Enlist prosthetics useful
for human use. [8]
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Total No. of Questions : 6] SEAT No. :

P4878 [Total No. of Pages : 2
[5155] - 4
M.E. (Civil Structures)
OPTIMIZATION TECHNIQUES

(2008 Pattern) (Elective - IV)
Time :3 hours] [Max. Marks :100

Instructions to the candidates:

1)  Solve any two questions from each section.
2)  Figures to the right indicate full marks.

SECTION -1

Q1) a) Solve the following LP problems by the revised simplex method. [13]
Minimize = 5x, +2x, + 5x, - 3x,
Subjectto  2x, +x, =X, =6
3x, +8x,+x,=7
x>=0,i=1to4

b)  State six structural engineering applications of optimization. [12]

02) a) 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. [13]

b) Explain revised simplex method. Duality in linear programming,
Decomposition principle, and Post -optimality analysis in Linear
Programming. [12]

03) a) Minimize the function using the golden section method with n=6. [12]
f(x) = 0.65 — [0.75/(1+x*) — 0.65x tan™! (1/x)]

b) Find the minimum of f = A5- 5A3- 20A + 5 by the cubic Interpolation
method. [13]

PTO.



04) a)

b)

05) a)

b)

Q6) 2)
b)

[5155] -

SECTION - 11

Design the cantilever beam with X, width, X, depth and point load P at
the end of beam, formulate the problem of determining the cross-sectional
dimensions of the cantilever beam for minimum weight. The maximum
permissible bending stress is oy. [12]

Explain. [13]

i)  Indirect search method and Direct search method.

i) Random search method and Steepest Descent (Cauchy) method

i) Univariate and pattern search method.

Show that the Newton's method finds the minimum of a Quadratic function
in one iteration, F (X) =% X"[A] X +B" X + C [12]

Minimize the interior penalty function. [13]
fix,x,)= 13 (x, + 1) +x,
Subject to gl (x,,X,) = -x, +1<=0

g2 (x,x,)= x,<=0

Differentiate biological neural network and artificial neural network. [6]
What are the activation functions in artificial neural network? (7]

Explain with suitable sketch and examples Selection Operator, Crossover
Operator and Mutation Operator in Genetic Algorithms. [12]
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Total No. of Questions : 12] SEAT No. :

P4879 [Total No. of Pages : 3
[5155] - 5
M.E (Mechanical) (Heat Power)
TECHNOLOGY AND FINANCIAL MANAGEMENT

(2008 Pattern)
Time :3 hours] [Max. Marks :100
Instructions to the candidates:

1)  Answer any one question from Q1 or Q2, Q3 or Q4, Q5 or Q6, Q7 or 08,
09 or 010, Q11 or QI2.

2)  Answer 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.

SECTION -1

Q1) a) What constitutes financial management? What is the role of finance
manager? [8]

b) Describe in brief any four major functions of Financial management?|8]
OR
02) a) Mention and discuss any four objectives of the Financial Management?[8]

b) Explain the areas to be looked into in working Capital Management?|8]

03) a) Distinguish between: [8]
i)  Direct and indirect labor cost
i)  Cost control and cost reduction
b) Explain with example, how the costs are classified based on the following.
8]
i)  Function
ii)  Controllability
OR
04) a) Write short note on Break even analysis. [8]

b) What are distinctive characteristics of process costing. [8]



05) Write short notes on any three of the following;: [18]

a) Components of balance of payments.
b) Trial balance - its purpose and relevance.
c) Income elasticity of demand.
d) Profit - Liability or asset.
OR
06) a) Explain the following in brief: [10]
i)  Types of unemployment
ii)  Oligopoly
b) Explain the effect of inflation of business and economy. [8]
SECTION - 11
07) a) Explain with example pull and push type of production system. [8]
b) Explainthe concept of JIT in production systems with a neat line diagram.[8]
OR
08) a) Explain the deming wheel with neat diagram. [8]
b) What are the four facets of Product Quality? Explain? [8]
09) a) Discussin what aspects CPM and PERT techniques differ from each other?[8]
b) How does network analysis helps in large complex systems? How does
the dummy activity serve the purpose? [8]
OR
Q10)The data on normal time, and cost and crash time and cost associated with
the project are shown in following table: [16]
Activity Normal Crash
Time Cost (Rs) Time Cost (Rs)
(weeks) (weeks)
1-2 3 300 2 400
2-3 3 30 3 30
2-4 7 420 5 580
2-5 9 720 7 810
3-5 5 250 4 300
4-5 0 0 0 0
5-6 6 320 4 410
6-7 4 400 3 470
6-8 13 780 10 900
7-8 10 1000 9 1200

[5155] -
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Indirect cost is Rs. 50 per week.

a)
b)
c)
0l11)a)
b)

Q12)a)
b)

[5155] - 5

Draw the network diagram for the project and identify the critical path.
What are the normal project duration and associated cost?

Find out the total float with associated with non critical activities.

What are the reasons that the organization promotes their employees.

What are the criteria for promotion? [10]

Explain the factors influencing human resource planning. [8]
OR

State the objectives and principles of personnel management? [8]

What are the steps involved for introducing Management by objectives
in any organization? [10]
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Total No. of Questions : 9] SEAT No. :

P4880 [Total No. of Pages : 2
[5155] - 6
ME (Mechanical Design)
ROBOTICS (Elective - 1I)

(2008 Pattern)
Time :3 hours] [Max. Marks :100
Instructions to the candidates:

1)  Answer three question from each section.

2) Answer to the each section should 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 required.

SECTION -1
Q1) a) Write a note on Robot classifications. [6]
b) Explain Laws of robotics and give at least three configurations of robotic
systems. [10]
02) a) Explainterms. [6]

i)  Resolutions
i) Repeatability

iii) Precision and Accuracy

b) Explain DH representation for robotic mechanisms. [4]
c) Write anote on Inverse Kinematics with example. [6]
03) a) Explain 3R and 3P manipulators with appropriate sketch. [10]
b) Explain different sensors used in robotics. [6]

i)  Position
i)  Tactile
i)  Vision

iv) Speed Measurement



04) a) Write down Newton Euler's dynamic formulation. [8]
b) Explain Lagrangian Formulation of Manipulator dynamics. [10]
SECTION - 11
05) a)  Write down general consideration in path descriptions and generations.|[4]
b) Explain Joint space scheme for trajectory planning with sketch. [6]
c) Write down differences of point to point and continuous trajectory. [6]
06) a) Explain following sensors. [8]
i)  Velocity and Acceleration Sensors
i) Force and Torque Sensors
b) Write a note on Real time operating system for Robotics. [8]
07) a) Explain hydraulic actuators used in robotics. [8]
b) Explain H - bridge drives for DC motor control. [8]
08) a) Explain Machine vision system used in Robotics. [10]
b)  Write a note on robot programming languages. [6]
09) Attempt any three [18]
a) Microrobotics
b) Stability issues in legged robots
c¢) Under actuated Manipulators
d) Telecheirs.
B R E
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Total No. of Questions : 10]

SEAT No. :

P4881 [Total No. of Pages : 4
[5155] - 7
M.E. (Mechanical) (Design Engineering)
ADVANCED MACHINE DESIGN
(2008 Pattern)
Time :3 hours] [Max. Marks :100

Instructions to the candidates:

01) 2)

b)

Q2) 2)
b)

03) a)

1)  Answer any THREFE questions from each section.

2)  Answer three 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.

SECTION 1

Show with neat sketch various forces acting on inner & outer ring of ring
spring with their equations. [6]

A disc spring is made at 3mm sheet with an outside diameter of 125 mm
& an inside diameter of 50mm. The spring is dished to 4.5mm. The
maximum stress to be 560 N/mm?. Determine; [10]

i)  load carrying capacity of spring
ii)  The deflection at this load

iii) Stresses produced at outer edge

What are the factors influences the endurance limit of machine part? [6]

A machine component is subjected to two-dimensional stresses. The
tensile stress in the X - direction varies from 40 to 100 N/mm?, while the
tensile stress in the y direction varies from 10 to 80 N/mm?. The frequency
of variation of these stresses is equal. The corrected endurance limit of
the component is 270N/mm?2. The ultimate tensile strength of the material
of component is 660 N/mm?. Determine factor of safety. [10]

Explain the phenomena of creep. What is effect of temperature time &
stress on it? How do you calculate permissible life under given stress?[8]

PTO.



b)

04) 2)

A cantilever beam has a rectangular cross section Scm wide and 9cm
deep. The length of beam is 200 cm with a load of 12000 N on it at the
end. The material is carbon steel withn=7 and B =40 x 107° (cm?/N)"
per day. Find permanent deflection after 10 years. [8]

Discuss in brief the classical lamination theory (CLT) using the
assumptions of CLT, derive relations for the force & moment resultants
in terms of mid. Surface strains & curvatures in a multilayered laminate.[8]

b) Fora graphite epoxy unidirectional lamina, find the following. [8]
i)  Compliance matrix.
i)  Minor poisson's ratio
i) Strains in 1-2 coordinate system, if the applied stresses are 6, = 2
MPa, §, = -3 MPa, T, =4 MPa
The engineering elastic constants of the unidirectional graphite/ epoxy
lamina are.
E, =181 GPa, E, =10 .3 GPa, V,=0.28; G, =7.17 GPa
05) Write short notes on : [18]
a) Transverse shear effects in composite laminates.
b) Low cycle and high cycle fatigue
c) Design for brittle fracture.
SECTION 11
06) a) Explain the concept of 'Geometric programming' [6]
b) Inalight weight equipment shaft is transmitting a torque of 900 N-M &

[5155] -

is to have a rigidity of 90 Nm/ degree. Assume a factor of safety is 1.5
based on yield strength, design a shaft with minimum weight. What will
be the change in design for minimum cost. Assume maximum shear
stress theory of failure. Use following data. [10]

7 2



Q7) a)
b)

08) a)
b)

Q9) 2)

b)

[5155] -

Material Mass Material Yield Shear

density cost/wt. strength modulus
(Kg/m3) (Rs/N) (MPa) (GPa)
M1 8500 16 130 80
M2 3000 32 50 26.7
M3 4800 480 90 40
M4 2100 32 20 16
Explain the term peaking & topping as applied to gear. [6]

Two 20° full depth gear at 20 & 30 teeth are to be designed on the basis
of extended centre distance system using the recommended values for

clearance f :(%) Make the calculations for Pd = 1.

Find the following.

)  Valuesatq, and q,

i) The actual angle ¢

i) The radius of actual pitch circle & centre distance.

iv) The tooth thickness on actual pitch circle. [10]

Explain factorial design & regression analysis. [8]

Ifa device has a failure rate of 2 x107¢ failure /hr, what is its reliability for
an operating period of 500 hr? If there are 2000 components in the test,
how many failures are expected in 500 hrs. ? Assume that strict quality
constrol has eliminated premature failures, so we can assume a constant
failure rate. [8]

Design the various design considerations for connecting rod at 1.c. engine.

[6]
The bore diameter of 4 stroke diesel engine is 150 mm. The maximum
gas pressure inside the cylinder is 3.5 MPa. The cylinder head is made

of FG 200 (Sut = 200 N/mm?) and Fos is 5. Determine thickness of
cylinder head.

7 3



Studs are used to fix the cylinder head to the cylinder & obtain a
leakproof joint. They are made of steel FeE 250 (Sut =250 N/mm?) and
Fosis 5. Determine;

i)  Number of studs,
i) Nominal diameter of studs
iii) Pitch of studs [10]

Q10)Write short note on following; [18]
a) Hybrid materials & applications

b) Multivariable search method

c) Design for fatigue failure

B E R
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Total No. of Questions : 10] SEAT No. :

P4882 [Total No. of Pages : 4
[5155] - 8
M.E. (Mechanical) (Design Engineering)
RELIABILITY ENGINEERING
(2008 Pattern) (Elective - II)

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

1)  Answer any THREFE questions from each section.

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

4) Assume suitable data, if necessary

5) Figures to the right indicate full marks.

6) Use of non-programmable electronic calculators is allowed.

SECTION -1
Q1) a) In asurvival test conducted on 100 cardboard boxes for their strength
under impact loading, the following results were obtained: [10]
No. of impacts 20 |22 |24 {26 |29 |32 (35 |37 40

No. of boxes failed 7 10115114 15|14 |13 | 8| 6

For this case, how will you define failure density ,failure rate and reliability?
Tabulate theses quantities and represent them graphically.

b) Explain life characteristic phases with one common practical application.

[6]

02) a) Explain laws of Probability with examples. [4]

b) The failure time of mechanical element follows Weibull distribution with
B=3,Mm=2500and 1 =1000. Find the reliability of the element and the
failure rate for an operating time of 3000 Hours. Derive the formula used.

[12]

03) a) A generator in the laboratory goes out of order on the average once per
1000 hours of operation. What are the probabilities of the generator
failing in 200 hours,500 hours and 800 hours of operation? [8]

b) Explain Markov analysis with one practical example. [8]

PTO.



04) a) Define: availability and maintainability. How “Operational availability” is
different from “inherent availability”? [8]
b) Explainreliability and maintainability trade - off with graphs. [8]
05) Write the short note on following (Any Three) [18]
a) Reliability Engineering Tools
b) Cut set and tie set method
c) Chebyshev inequality
d) MTBF and MTTF
e) Redundancy
SECTION - 11
06) a) An assembly consists of five subassemblies whose details are given in
the table below. The system reliability required is 0.95 for 30 hrs of
continuous operating time. Find the values of allocated reliabilities of
subassemblies and their failure rates using AGREE method. [8]
[ Subsystem No.of modules Importance factor | Operating time
1 1 | 22
2 15 0.93 16
3 69 0.97 17
4 52 1 21
5 16 0.94 18
b) Write a note on Delphi method stating its advantages, limitations and
applications. [8]
Q7) a) What is the necessity of reliability testing? Define HALT and write
methodology, advantages and disadvantages of HALT. [8]
b) The logic gate diagram for failure of a system is as given below. Draw a

[5155] -

block diagram and find the minimal cut sets. Find the reliability of the
system if the probability of failure for different elements of system are as
given below. Probability of failure of M,N,P,R,T,U is 0.07, 0.05, 0.1,
0.14, 0.09 and 0.02 respectively. [8]

8 2



08) a)

b)

09) a)
b)

[5155] -

What is the use of an Ishikawa diagram? Explain how it can be built and
used, with an example. [8]

The steel tubes produced by extrusion process in the factory are found
to have average outer diameter of 20.435 mm and standard deviation of
0.5435 mm, normally distributed. Find the following data required by the
top management of the factory.

i)  The percentage of components below 20.400 mm diameter.

i)  The percentage of components between 20.6 mm and 20.435 mm
diameter. [8]

[Z__Tool 002 [003 [004 [005 [006 007 008 |0.09
Area | 0.004 | 0.008 | 0.012 | 0.106 | 0.0199 | 0.0239 | 0.0279 | 0.0319 | 0.0359

Write a note on Dynamic programming apportionment. [8]

A system is represented by the block diagram given below and the
reliabilities of its elements A to G are as given in the figure. Construct
Fault Tree Diagram & find out the reliability of the system. if reliabilities
of B and D are changed to 0.94. What will be the new reliability of the
system? Write the minimal cut sets. [8]

L

Ga92 [+F.
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Q10)a) A 60 mm diameter shaft made up of Alloy steel material is having mean
yield strength of 380 MPa and standard deviation of 72 MPa. it is
subjected to torsional mean stress of 285 MPa and standard deviation of
38 MPa. Find the reliability and the average value of factor of safety for
the shaft with the help of part of the standard normal table given below
assuming normal distribution. [10]

zZ 1.1 1.11 .12 1.13 .14 [ LIs I.16 1.17 1.18 1.19
O(Z) | 0.8643 | 0.8665 | 0.8686 | 0.8708 [0.8729 [ 08749 | 08770 | 0.8790 | 0.88i0 | 0.8830

b) Explain FMECA with the help of an example and write the procedure of
finding RPN [8]

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

P4883 [Total No. of Pages : 2
[5155] - 9
M.E. (Mechanical) (Design Engineering)
INDUSTRIAL TRIBOLOGY
(2008 Pattern) (Elective - 1V)

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

1)  Attempt three questions from section I and three questions from section I1.
2)  Figures to the right indicate full marks.

SECTION -1
Q1) a) Discuss various types of friction and Explain Coulomb classical theory
of friction. [8]
b) Define Tribology. Explain its importance in industry. [8]

Q2) a) Derive an expression for load carrying capacity and oil flow rate for
hydrodynamic step bearing. State the assumptions made. [8]

b) Obtain Petroffs equation for friction coefficient and power lost in lightly
loaded bearings. Also state the assumptions made. [8]

03) a) Explain the term Wear. Explain in detail different types of wear experienced
in mechanical systems? Discuss the effect of temperature and load on
wear. [8]

b) What do you mean by rolling friction and rolling resistance? Explain
Tomlinson’s theory of molecular attraction. [8]

04) a) Derive an expression for flow rate through rectangular slot. State the
assumptions made. [8]

b) What are the advantages and limitations of hydrostatic bearings over
hydrodynamic bearings. [8]

PTO.



05) Write a note on following (Any Three) [18]

a)
b)

c)
d)

Q6) 2)

b)

Bearing materials
Stick-slip Phenomenon
Summerfield Number
Heat in bearings
SECTION - 11

Derive the expression for the pressure distribution , load carrying capacity
and time of approach for a circular plate near a plane under hydrostatic
squeeze film lubrication. [8]

State basic requirements of gas lubrication. State the advantages and
limitations of gas lubricated bearings. [8]

Q7) For Non - Newtonian behavior of lubrication oils explain the following. [16]

a)
b)

c)
d)

e)

08) 2)

b)

Bingham fluids
Thixotropy

Pseudo plastic flow
Dilitancy

Elasticity

Explain mechanics of tyre road interactions. And discuss the rolling
friction model. [8]

Explain tribological aspect of metal workings. [8]

09) Using modified Reynolds equation for Elasto-hydrodynamic lubrication , derive

Ertel Grubin equation. State limitations of this equation. [16]
Q10)Write a note on following (Any Three) [18]

a) Tilting pad bearings

b) Power losses in Hydrostatic step bearing

c) Piston pin lubrication.

d) Recycling and processing of used oil

[5155] -
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Total No. of Questions : 8] SEAT No. :

P4884

[Total No. of Pages : 2
[S155]-10
M.E. (Mech. Engg. Heat Power)
ENERGY CONSERVATION AND MANAGEMENT
(2008 Pattern) (Elective - I)

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

1)
2)
3)
4)
3)

Answer any three questions from each section.

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

Figures to the right indicate full marks.

Assume suitable data, if necessary.

SECTION -1

Q1) What do you understand by the term ‘Evaporation Ratio’? In a furnace oil
fired boiler, the evaporation ratio was found to be 21 against the best possible
limit of 13. In your opinion what could be the reason for the same? Would
you like to recommend the same practice and conditions as the evaporation

ratio is more than the feasible limits? [16]

Q2) a) What are the methods available for assessing boiler efficiency? Explain
briefly. [8]

b) Explain the principle of modulating control in a boiler. [8]

03) a) What are the methods of waste heat recovery in a furnace? [8]
b) Why do furnaces operate at low efficiency? What are the parameters to

be considered in the design of an efficient furnace? [8]

04) a) What is cogeneration? Explain in detail cogeneration systems in sugar
industry. [8]

b) Explain in details the cogeneration system of gas power plant. [10]

PTO.



SECTION - 11

05) Explain any three of the following : [18]
a) Energy efficient Refrigeration system
b) Importance of performance monitoring in energy economics
c) Electricity act 2001
d) Energy economics of power plant
06) a) Write notes on (any two) : [8]
i)  Lighting levels in various applications
i) Power factor correction
i) Energy efficient motors
b) Two lamps are to be compared : [8]
i)  Cost of first lamp is Rs. 1 and it takes 100 Watts.
i)  Cost of second lamp is Rs. 4 and it takes 60 watts.
Both the lamps are of same candlepower and each has the useful life of
100hr. which lamp will prove economical if the energy is charged at
Rs.70 per kW of maximum demand per year plus Rs. 0.05 per kWh?
Q7) a) Explain the waste heat recovery systems used in boiler and explain how
efficiency of the plant increases. [8]
b) Explain the energy conservation opportunities in refrigeration systems.|8]
08) a) Explain the flow control strategies and energy conservation opportunities
in a pumping system. [8]
b) Explain the factors affecting performance of compressed air system.|8]

[5155]-10 2



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

P4885 [Total No. of Pages : 3
[5155]-11
M.E. (Mechanical) (Heat Power)
INTERNAL COMBUSTION ENGINES
(2008 Pattern)
Time : 3 Hours] [Max. Marks : 100

Instructions to the candidates:-

1)
2)
3)
4)
5)

01) 2)
b)

Answer any three questions from each section.

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

Neat diagrams must be drawn wherever necessary.

Assume suitable data if necessary.

SECTION -1

Define IP, BP, FP and various efficiencies as applied to SI and CI engines.[8]
Following data were obtained on a four stroke, 2 cylinder diesel engine:[8]
Imep = 8 bar, Fuel consumption : 2.6 kg/hr

Speed 1600 rpm, specific gravity of fuel : 0.88

Cylinder bore / stroke = (80/100)mm, CV of fuel : 42000 kJ/kg

Brake load =300 N, Brake drum diameter= 0.3 m

Calculate :

i) 1P, Bp and mechanical efficiency

ii)  Brake thermal efficiency

i) Brake specific fuel consumption in gm/k Wh

PTO.



Q2) Enlist the materials used for various engine components along with suitable
justification : [18]

a) Engine cylinder
b) Piston

c) Valves

d) Block, bearing
e) Crank shaft

f)  Gudgeon pin

03) Following observations were made during a trial on single cylinder, 2 stroke
engine : [16]

Cylinder diameter, d = 300 mm, Stroke L =450 mm
Area of indicator, a= 600 mm?

Length of indicator diagram L= 50 mm

Spring number k= 40 kN/m?

Speed n= 1200 rpm, BP= 220 kW

Fuel used = 7.8 kg in 10 minutes

CV=42900 kl/kg

Cooling water circulated, mw= 400 litr in 10 min
A:F=30:1

Exhaust gas temperature tg= 350°C

Ambient Temperature ta= 37°C

Rise in cooling water =60°C

Calculate :

a) Mechanical efficiency

b) BTE

c) Draw Heat balance sheet on kJ/s basis.
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04) 2)
b)

05) a)

b)

Q6) 2)
b)

Explain the stages of combustion in SI engine. [8]

Explain actual engine A:F mixture requirements for petrol engine.  [8]

SECTION - 11

What are the sources of SI engine emission. How concentration of NOx

in exhaust gases can be decreased. [8]
Write short note on MPFI system. [8]
Write a short note on emission norms in India. [8]
Write a detailed note on carbon credit. [8]

Q7) What are the requirements of a good combustion chamber for CI engines.

State classification of CI engine combustion chamber. [16]
08) Write short notes on : [18]
a) Catalytic converter

b) Euro norms

c) Methods of supercharging
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M.E. (Mech.) (Heat Power)
INTERNAL COMBUSTION ENGINES FUELS
(2008 Pattern)
Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:-
1) Answer any three questions from each section.
2)  Answers to the two sections should be written in separate books.
3) Neat diagrams must be drawn wherever necessary.
4) Figures to the right indicate full marks.
5) Use of logarithmic tables, slide rule, Mollier charts, electronic pocket
calculator and steam tables is allowed.
6) Assume suitable data, if necessary.
SECTION -1
Q1) a) Explain the effect of volatility, antiknock quality, gun deposit. sulphur
content in fuel on SI and CI engine. [8]
b) Discuss the suitability of the alternative fuel in SI Engine. [8]
02) a) Explain the basic requirements of a good combustion chamber and explain
with a neat sketch of F combustion chamber. [8]
b) Explain the phenomenon of pre-ignition. How pre-ignition leads to
detonation and vice-versa? Explain how pre-ignition can be control? [8]
03) a) Explain fuel rating. [8]
b) Describe the SI engine combustion on P-0 graph. [8]
04) a) What are the potential sources of biodiesel in India? Explain feasibility
of it in India. [8]
b)  What are the potential sources engine variables to optimize the combustion

in SI engine to reduce knocking? [10]

PTO.



05) a)
b)

Q6) 2)
b)

Q7) a)

b)

08) 2)
b)

SECTION - 11

Compare induction swirl and compression swirl in CI engine. [8]
Explain the stage of combustion in CI engine. [8]
Explain the effect of engine variables on knocking for CI Engine.  [8]

Explain turbo charger agreements for power boosting for CI engine. [8]

What are the air-fuel mixture requirements during the following range of
operations of SI engine : [8]

i)  Idling and no low load
i) normal power range

i) maximum power range

Explain the limitation of turbocharging for SI engine. [8]
Explain the latest trends in CI engine for emission reduction. [10]
Explain M and open combustion chambers for CI engine? [8]
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ML.E. (Mechanical Engineering) (Heat Power)
NON CONVENTIONAL POWER PLANT
(2008 Pattern) (Elective - I1I)
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 -1
Q1) a) What is the potential of renewable energy sources in World and India?
Which is the most commonly used source? [8]
b) What are the advantages and disadvantages of Thermal solar energy
conversion? [8]
02) a) Explain the effect of following parameters on concentrating collectors.[8]
i)  Inlettemperature of fluid
i) Mass flow rate.
b) List various ways by which solar energy can be used to generate power.
With sketch explain the working of any one type. [8]
03) a) Write a note on silent features of electricity act 2003. [8]
b)  With neat sketch explain horizontal axis and vertical axis with machines.

Write down the problems in operating large wind power generators. [8]

PTO.



04) Write notes on : [18]

a) Energy wheeling and banking.
b) Economic analysis of a Micro Hydro Power Plant.
c) Thermal Energy Storage method.
SECTION - 11
05) a) What are the main components of tidal power plants? Explain with sketch
working of a double basin operation. [8]
b) Distinguish between float and fixed dome type biogas plant. [8]
06) a) Explain financing mechanisms for non-conventional power plants. [8]
b)  With the help of a neat sketch explain the working of a magneto-hydro
power plant. Write the advantages and disadvantages. [8]
Q7) a)  Write a short note on Applications of fuel cells. [8]
b) Potential of wind, solar and geothermal energy in India. [8]
08) Write notes on : [18]
a) Flash type geothermal power plant.
b) Social barriers in accepting renewable energy sources in India.
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[5155]-14
MLE. (Computer Engineering) (Computer Networks)
EMERGING TRENDS IN COMPUTER ARCHITECTURE
(2008 Pattern) (Semester - 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) Figures to the right indicate full marks.

5) Assume suitable data if necessary.

SECTION -1

Q1) Draw typical architecture of following parallel computer models and list their
features. [18]

a) Parallel vector processor (PVP).
b) Symmetric multiprocessor (SMP).
c) Massively Parallel Processor (MPP).

02) a) What do you mean by hardware multithreading? Explain various high

level synchronization constructs. [8]

b) Draw the digital TruCluster networking architecture. Explain the memory
channel communication mechanism involved. [8]

03) a) Discuss the Thread management mechanism in detail. [8]
b) Draw and explain four layered ATM network architecture. [8]

04) Write short notes on : [16]

a) Transmission Control Protocol (TCP).
b) IBM SP2 System architecture.

c) PARAM net.

d) ATM cell format.

PTO.



SECTION - 11

05) Explain following parallel programming models in detail. [18]
a) Message - passing model.
b) Data - parallel model.
c) Shared - variable model.
06) a) Draw and explain ARCC model of grid computing. [8]
b) Give differences between SAN, NAS and DAS. [8]
Q7) a) Discuss various Parallel programming paradigms with neat diagram. [8]
b) Explain briefly various communication functions implemented as a part
of MPL. [8]
08) Write short notes on : [16]

a) Parallel virtual machine.

b) Topology used in Storage Area Network (SAN).

c) Grid architecture.

d) Multicore architecture.
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[5155]-15
M.E. (Computer)
PRINCIPLES AND PRACTICES FORIT MANAGEMENT
(2008 Pattern)

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

1) Answer any three questions from each section.

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

3) Neat diagrams must be drawn wherever necessary.

4) Figures to the right indicate full marks.

5) Use of logarithmic tables slide rule mollier charts, electronic pocket.

6) Assume suitable data if necessary.

SECTION -1

Q1) a) Explain process of Management in [T Project Management in detail. [8]

b) What are the social responsibilities follows in I'T management. [8]

02) a) State requirement analysis for IT projects in detail. [8]

b) What is role of work break down structure? How it implemented in IT
project management. [8]

03) a) Whatis importance of budgeting the project? Explain how budget for IT
projects estimated. [8]

b) Explain the role of project network diagram in IT project. [8]

04) a) Explain the concepts of risk management? How it helps in IT project.[8]

b) How changes in IT project are implemented explain with example. [8]

05) Write short notes (any three) [18]
a) Business Ethics
b) Resource procurement
c) Reasons for delays in IT Projects
d) Tracking IT projects
PT.O.



SECTION -11

06) a) Explain the team formation for IT project in detail. [8]
b) What is destructive conflict? How it resolve. [8]
07) a) How employee welfare policies useful in IT management? Explain with
example. [8]
b) Explain how team meetings are carried out in management. [8]
08) a) Explain change management with suitable examples. [8]
b) Whatis Intellectual Property Right (IPR). Explain the process for IPR.[8]
09) a) Whatis Six Sigma? Explain its importance in I'T management. [8]
b) Explain various applications of I'T Management in customer relationship
management. [8]
Q10)Write short notes (any three) [18]
a) CMM
b) Energy Management
c) Formal & In Formal groups
d) Technology Management
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[5155]-16
ML.E. (Computer Engineering)
ADVANCED SOFTWARE ENGINEERING

(2008 Pattern) (Semester - I) (Elective - I)

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

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

2) Answer any three questions from each section.

3) Neat diagrams must be drawn wherever necessary.

4) Figures to the right indicate full marks.

5) Assume suitable data if necessary.

SECTION -1
Q1) a) Explain the system engineering process. [8]
b)  State the dimensions of dependability and explain. [8]
02) a) Explain the spiral model for software development. [8]
b) Explain the data flow models with an example. [8]
03) a) Explain the control models for event driven systems. [8]
b) Explain the real time system modeling with a state machine. [8]
04) Explain the following. (Any three) [18]

a) Concurrent objects

b) Transaction processing system
c) UI design process

d) Prototyping

PTO.



SECTION - 11

05) a) Explain path testing method. [8]
b) Explain in brief the COCOMO II models for estimation. [8]
06) a) Explain change management process. [8]
b) How agile process models adapt changes in software? Explain with a
process model. [8]
Q7) a) Explain the Risk analysis process. [8]
b) How reliability for critical system is predicted? Explain. [8]
08) Explain the following (Any three) [18]
a) Faultdetection
b) Process Improvement
c) Black box testing
d) Design pattern
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[5155]-17
M.E. (Computer Engineering)
INTERNET ROUTING DESIGN
(2008 Course) (Semester - I) (Elective - I (¢))
Time : 3 Hours] [Max. Marks : 100

Instructions to the candidates:-

1)
2)
3)
4)

3)

01) a)
b)

Q2) a)
b)

03) a)

b)

04) a)
b)

Answer any three questions from each section.
Answers to the two sections should be written in separate books.
Neat diagrams must be drawn wherever necessary.

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

Assume suitable data if necessary.

SECTION -1

Explain in detail classful addressing and CIDR. [8]

Write and explain the algorithm for shortest path computation when
candidate paths are known. [8]

Explain Dijkstra’s shortest path first algorithm for centralized approach.[8]

Explain basic framework for distance vector routing protocol. [8]

Write and explain path vector protocol with path caching. [8]

What are the sub-protocols of a link state Protocol? Compare distance
vector protocol and link state protocol. [8]

Explain in detail similarities and differences between IS-IS and OSPF.[9]
Explain packet format of RIPV1. Compare RIPV1 and RIPV2. [9]

PTO.



05) a)

b)

Q6) 2)

b)

Q7) a)

b)

SECTION - 11

Explain basic forwarding functions and complex forwarding functions
of a router. [8]

Explain Route reflection approach in BGP. [8]

Explain with example Ternary CAM based lookup. State advantages and
disadvantages of TCAM. [8]

Explain why longest prefix match is important and define longest prefix
matching problem. Explain why prefix expansion is required. [8]

Explain with an example the algorithm for binary search on prefix lengths.

8]

Explain with an example Lucent bit vector approach for packet
classification. [8]

08) Write short note on :

a)
b)

c)

Source — Based QOS routing with path caching. [6]
Routing for voice over MPLS. [6]
QOS attributes. [6]
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[S155]-18
M.E. (Computer)
MOBILE COMPUTING
(2008 Pattern) (Elective - I)

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

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

2) Attempt any three questions from each section.

3)  Figures to the right indicate full marks.

4) Assume suitable data & draw neat diagrams wherever necessary.

SECTION -1
Q1) a) Write a short note on SIM. [8]
b) Explain any two with neat diagram [8]
i) BTS
i) BSC
i) TRAV

Q2) Write a short note on each of the following. Draw diagram if necessary.

a) MSC [4]
b) HLR [4]
c) VLR (4]
d) EIR [4]
03) a) Explain OSI reference model in context of mobile computing. [8]
b)  Write a short note on the Abis — Interface. [8]

PTO.



04) Explain in detail following of Air — Interface of GSM

a) Structure of Air - interface [6]

b) Physical versus logical channels [6]

c) Logical channel configuration [6]
SECTION - 11

05) Explain NSS with neat diagrams [16]

Q6) Write short note on each

a) FDMA [6]
b) TDMA [6]
c) CDMA [6]
07) a) Explain SCCP protocol [8]
b) Explain TCAP protocol. [8]
08) a)  Write a short note on Mobility Management. [8]
a)  Write a short note on MAP protocol. [8]
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[5155]-19
ML.E. (Computer Engineering)

INFORMATION AND NETWORK SECURITY

(Semester -1) (2008 Pattern) (Elective -1I)

Time : 3 Hours] [Max. Marks : 100
Instructions to 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 logarithmic tables, slide rule, mollier charts, electronic
pocket calculator and steam table is allowed.

6) Assume suitable data, if necessary.

SECTION -1

Q1) a) What is information security policy? Describe various steps necessary
for creating information security policy. [7]

b) Explain main provisions in cyber laws with respect to information and
network security. [7]

c) Describe various threat scenarios. [4]

Q2) a) Enlistand explain various requirements a public key cryptosystems need
to fulfil to be a secure algorithm? [8]

b) Describe DES Design criteria and explain purpose of the S-boxes in
DES? [8]

03) a)  Whatis access control? Explain with suitable example logical and physical
access control. [8]

b) Explainin detail different protections provided by secure socket layer?[8]

PTO



Q4) Write short notes on (any three) [16]

a) Issuesin multi-level secure systems
b) Fragmentation vulnerabilities
c) Encryption principals
d) Privacy and data protection
SECTION -11
05) a) Enlistand explain various Routing algorithm vulnerabilities. [10]
b) Describe different ways in which password transmitted over a telnet
connection can be captured. Discuss secure alternatives. [8]
06) a) Whatis network partitioning? Explain with respect to firewalls. [8]
b) Explain the different between a packet-filtering router and a stateful
inspection firewall. [8]
Q7) a) Whatare the essential properties and requirements for a digital signature?
8]
b) Describe different methods and procedures for security in wireless
networks. [8]
08) Write short notes on (any three) [16]
a) Discrete logarithm problem
b) Session key management
c) Secure routing interoperability
d) Time stamping and reliable ordering of events
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[5155]-20
ML.E. (Computer)
WEB SERVICES AND SOA
(2008 Pattern) (Elective -1I) (Theory)
Time : 3 Hours] [Max. Marks : 100

Instructions to the candidates:

Q1) a)

b)

02) a)
b)

03) a)

b)

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) Assume suitable data, if necessary.

SECTION -1
What do you mean by WSDL? Explain WSDL Document structure in
detail. [6]
Explain what do you understand by registry, UDDI. [4]
What is significance of SOAP in terms of Web Services? Also explain
SOAP message structure. [6]
What are best practices for selecting an SOA solution? [4]
Explain SOA architecture in detail. Give run time and design time
requirements for SOA. [8]
Describe ESB in detail. [4]

Explain common and primary stages related to SOA projects lifecycle.
Give suitable example. [8]

Give different benefits of Business centric SOA. [4]

Explain any two non-functional requirements in SOA implementation.[4]

PTO



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

a)
b)
c)
d)
e)

05) a)

Q6) a)
b)

Q7) a)
b)

SOA enterprise software models
Web Services Policy

Enterprise solution assets (ESA)
SOA Delivery Strategies

SOA characteristics

SECTION -11

What are different SOA design activities? [4]

Describe any two tools available for appropriate SOA designing.  [6]

Explain Designing service integration environment. [6]
Explain any two SOA standards. [4]
Describe role of ESB in SOA governance. [4]

Describe how SOA governance extends its relationship towards
Enterprise. Architecture Governance and IT Governance to support

Business Governance. [8]
What is AJAX and what is need for it. [4]
What are BLOGS, and how BLOGS can be used in educational institute
by different stakeholders? [6]
Explain SOA Governance in terms of [6]

i)  Roles and responsibilities
i)  Policies

i) Critical success factors

2-
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08) Write short note on (any three)

a)
b)
c)
d)
e)

Web 2.0
Role of ESB in SOA governance
Wikis

Security implementation in SOA

Service-oriented design process
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[5155]-21
ML.E. (Computer Engineering)
DISTRIBUTED SYSTEMS
(2008 Pattern)
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)  Figures to the right indicate full marks.

4) Assume suitable data, if necessary.

SECTION -1
Q1) a) Explain the trends in distributed systems. [8]
b) Explain the tiered architectural pattern for distributed system. [8]
02) a) Explain the design issues in Remote Method invocation. [8]
b) Elaborate "Web Search" as an example of distributed system. [8]

03) a)  Explain bully algorithm. In the bully algorithm, a recovering process starts
an election and will become the new coordinator if it has a higher identifier
than the current incumbent. Is this a necessary feature of the algorithm?

8]

b) Explain the Cristian's method for synchronizing clocks. [8]
Q4) Write short notes on (any three) [18]

a) [P Multicast

b) Sun RPC

c) Clocks

d) Mutual Exclusion

PTO



SECTION -11

05) a) With the help of a schematic of file service architecture, explain different
modules in it. [8]
b) Explain why iterative navigation is necessary in a name service in which
different name spaces are partially integrated, such as the file-naming
scheme provided by NFS. [8]
06) a) Explain the "Structure of data" as a design and implementation issue in
distributed shared memory. [8]
b) Explain in brief-Causal and Processor Consistency models. [8]
Q7) a) Explain the role of servlet container in deploying of a web service and
execution of a client request. [8]
b) Outline the main difference between TLS and XML security. Explain
why XML is particularly suitable for the role it plays, in terms of these
differences. [8]
08) Write short notes on (any three) [18]
a) Digital signatures with secret keys
b) WSDL
c) Global Name Service
d) Potential Attacks to computer systems
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M.E. (Computer Engineering/Computer Networking)
HIGH PERFORMANCE DATABASE SYSTEMS
(2008 Course) (Semester -1I)

Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:
1) Solve any three questions from each section.

2)  Answer to each section should be written on different answer sheets.
3) Assume suitable data, if necessary.

4) Draw neat diagram wherever required.

SECTION -1
Q1) a) Explain TP-monitor Architecture. [6]
b) Discuss tunable parameters and different techniques used for tuning of
databases. [6]
c) Explain various TPC benchmarks. [4]

Q2) a) Discussthe importance of low level primitive operations incase of Query
optimizations. [6]

b) Explain hash join algorithm with example. [6]

c) Discuss how materialized view are important in query optimization. [4]

03) a) Discuss the choice of indexing (B-tree or hash file) for a relation. Justify
your answer. [6]

b) Compare between optimistic & Pessimistic locking for concurrency
control. [6]

c) Discuss flat and Nested transactions. [4]

PTO



04) a) Explain data warehouse Architecture. [6]

b) Explain various data warehouse schemes with examples. [6]

c) Explain OLAP operation with example. [6]
SECTION -11

05) a) How XML integration is achieved with SQL servers. [6]

b) Discuss Aggregations in SQL. [6]

c) Discuss about SQL 3 standards, objected oriented and security features.

[4]

06) a) Given the following transactional data. [6]

Sr. No | Transaction ID List of
(TIDs) Items (IDs)

1 T100 I1,12,15

2 T200 12,14

3 T300 12,13

4 T400 11,12, 14

5 T500 I1,13

6 T600 12,13

7 T700 I1,13

8 T800 I1, 12,13, I5

9 T900 I1,12,13

Find candidate and frequent itemsets using APRIORI algorithm where
minimum support count is 2.

b) Explain decision tree induction & write basic algorithm for inducing

decision tree from training tuple. [6]
c) Listand explain Data mining applications. [4]
22-

[5155]-22



Q7) a) Explain Active and Deductive databases. [6]

b) Explain merits and demerits of main memory database. [6]

c) Brief about Semantic database. [4]
Q8) Write a short note on (any three) [18]

a) LDAP

b) XML

c) Multimedia Database

d) Hibernate
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ML.E. (Computer Engineering)

NETWORK DESIGN, MODELLINGAND ANALYSIS

(2008 Pattern) (Semester -1I)

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

1)  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 -1
Q1) a) Explain in detail Poisson Random Variable with its suitable example?[8]
b) Exlpain Memory less property of Exponential Variable. [8]
02) Describe following network data Models (any two) [16]
) M/G/1
i) M/M/m/m
i) m-server loss system
Q3) Write a short note on [18]
a) Throughput in the finite Buffer Case
b) Little's formula to an M/M/1 Queue
c) Advanced Queueing Models
04) a) Explain Bayes formula with suitable example. [8]
b) Consider an M/M/1 system in which customers arrive according to a

Poisson process of rate j. Service rate is ¢= 50 customers/ minute.
The average number of customers is N = 4. Calculate 4 and W. [8]

PTO



SECTION -11

05) a) Explain Queuing Network Model of Nodes in a PSN. [6]
b) Solve Terminal Assignment problem for given data. [10]
weight of node =01
Max. capacity of concentrator = 04
G H I K
al 6 5 8 1
b |4 12 12 12
c| 25 5 16 4
d|l15 18 15 2
e | 12 29 1 23
fl14 25 15 1
06) a) Describe different Security management tools. Explain importance ofit.
8]
b) Explain Bin Packing algorithm with example. [8]
Q7) a) Explain with neat diagram architecture of network node. [8]
b) Explain different challenges in modifying network implementation.  [8]
Q8) Write a short note on (any three) [18]
a) Role of Network Administrator
b) Subnet Mask
c) Performance analysis of datalink layer
d) Network Implementation

[5155]-23



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

P4898 [Total No. of Pages : 2
[5155]-24
ML.E. (Computer Engineering)

NETWORK PROGRAMMING
(2008 Pattern) (Elective -I1I)

Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:
1)  Answer any three questions from each section.

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

3)  Neat diagrams must be drawn wherever necessary.

SECTION -1
Q1) a) Explain the TCP state transition diagram in details with connection
establishment and termination, explain Role of Listen function. [10]

b) Explain with diagram interconnection between various protocols in TCP/
IP Protocol Suit. [6]

Q2) a) Explain IPV4/IPV6 socket address structure, write byte ordering function

with the help of suitable program. [8]
b) Explain various TCP socket options. [8]
03) a) Explainin details operation perform using routing socket. [10]

b) Explain the following terms with the help of function and parameter
Descriptor.

i)  IPV4 socket address structure
i)  Listen function
i) Recv from function [6]

Q4) a) Explain the fetching and printing a routing table entry process, write
program to issue RTM-GET command on routing socket. [8]

b) Draw the argument of client resolver and name server in DNS, Explain
the day time client program using gethost by name () and get server by
name () function using suitable code. [10]

PTO



SECTION -11

05) a) What is resource discovery? Explain the internet application that used
broad casting with example? [8]
b) Compare and explain unicast and broadcast packet and frame format.
[8]
06) a) Explain in details Multicasting on WAN and also explain multicast socket
options. [10]
b) Explain network time protocol in details with explain [6]
Q7) a) Explain basic tread functions for TCP echo server example in details.[10]
b) explain simultaneous connection using thread for web client. [6]
08) Write short note on (any three) [18]
a) Simple Network Time Protocol
b) TCP Pre-threaded server
c) TCP concurrent server
d) IPV6 address testing MACROS
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[5155]-25
ML.E. (Computer Engineering)
ADVANCED INTERNET PROGRAMMING
(2008 Pattern) (Elective -I1I)

Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:
1) Attempt any five questions out of 6 questions.

2)  Neat diagrams must be drawn wherever necessary.

3)  Figures to the right indicate full marks.

Q1) a) Draw & Explain N-tire architecture, also explain challenges in design of

N-tire architecture? [8]
b) Draw & explain the importance of resolver in DNS server? [7]
c) Whatis DOM? Explain it with suitable example? [5]

02) a) Which design pattern is used to decouple presentation tier and business

tier? Assume suitable data and draw class diagram for the same.  [5]
b) Explain in details role of container, types of containers used in J2EE
architecture. [7]
c)  Write short note on: [8]

i)  Struts frame work
i)  J2EE specification

03) a)  Give the definition of Java applets and explain with suitable example?[6]
b)  Write short note on: [8]
i) JS functions
i) JS operators
i) JS variables
iv) JS events

PTO



04) a)
b)

05) a)

b)

06) a)

b)

How to create JS object? How to access object properties and object

method? [6]
Draw & Explain four major phases of JSP life cycle? [6]
What are the disadvantages of CGI? How they can be overcome by
servlet? [6]
What are the methods that HTTP protocol supports to retrieve data
from server? Explain in detail. [8]

Explain how servlet calls service () method to process a client's request?
[6]
Write short note on Java Beans. [6]

Write a sample program for database connectivity using JDBC? [8]

Explain the following concepts in terms of Evolution of Portal [8]
i)  Information searching

i) Information dissemination

i) Collaboration

iv) Business service integration

Define internationalization and localization? Explain its goal in detail?[6]

What are the steps to send email using Java Mail API? Explainit?  [6]
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[5155]-26
ML.E. (Computer Engineering)

SOFTWARE PROJECT MANAGEMENT
(2008 Pattern) (Semester -I1I) (Elective -1V)

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

2)  Fromsection-1, Answer (Q1 or Q2) and (Q3 or Q4)
3)  Fromsection-I1, Answer (Q5 or Q6) and (Q7 or Q8)
4) Neat diagram must be drawn whenever necessary.
5) Figures to the right indicate full marks.

6) Assume suitable data, if necessary.

SECTION -1

Q1) a) Discuss the need for project management, activities involved in project
management and benefits out of it. [8]

b) Explain major challenges in project management and how to overcome

it. 8]

c) State what is meant by issues in a project? Give example of a typical
issues-log used in a project? [9]

OR

02) a) Enlistand explain in detail the characteristics associated with project.[8]
b) How to meet the organization expectation by software team. [8]
c) Explain the significance of software project management with its activity.

9]

Q3) a) List out typical five risks associated with a software project and their
mitigation steps. [9]

b) Explain the tools and methods used for software project planning. [8]

c) How the risk analysis help in project management. [8]

PTO



04) a)
b)

05) a)
b)

Q6) 2)

b)

Q7) a)
b)

OR
Discuss different software quality factor. [9]
Write a short note (any two) [16]
i)  Project Management Practices
i) Risk Assessment

i) Work break down Structure

SECTION -11

Explain the role of stakeholders in project management. [8]

Explain how project performance can be improved through qualitative

analysis. 8]

Explain aspects helping in designing critical platforms for success story

of projects. [9]
OR

State what are the typical sections which are included in a project
management plan. [8]

Who are the stakeholders of an IT project? Elaborate the aspects to be

considered for them while project management. [8]
Explain the estimation using function point analysis. [9]
Explain different metrics used in the project management. [9]

Enlist and explain fourteen general system characteristics used as basis
in the calculation of value adjustment factor. [16]
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OR

08) a) Discuss the software measurement with function points. And also explain
use of function point. [9]

b)  Write a short note (any two) [16]
1)  Assessing project viability
i)  Project control

i) Configuration management
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[5155]-27
M.E. (Computer Engineering) (Semester - II)
INFRASTRUCTURE MANAGEMENT (Elective - 1V)

(2008 Pattern)

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

1) Answer any 3 questions from each section.

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

3) Neat diagrams must be drawn wherever necessary.

4) Figures to the right indicate full marks.

5) Assume suitable data, if necessary.

SECTION -1

Q1) a) What are the current business demands and IT systems issues? [6]
b) Discuss on complexity of today’s computing environment. [4]

c) Define System Management. Explain in detail how the growth of
Internet has affected the system management. [8]

Q2) a) Write short note on IT services availability management. [6]

b) How to determine the customer requirements? Explain the effect of
Customer requirement on the infrastructure management. [10]

03) a) Explain following items in brief with respect to Availability
Management [4]

1)  Input & Output
i1)  Critical success factors & Risks

b) What are the Factors to be considered in designing IT organizations
and IT infrastructure? [6]

c) Explain IT Services in Continuity Management Process. [6]

P.T.O.



04) a)
b)

05) a)
b)

Q06) a)
b)

Q7) a)
b)
08) a)

b)

[5155]-27

Explain benefits of Finance Management. [4]
Define the key decisions for Financial Management. [4]
Enlist and explain ITIL service delivery processes. [8]
SECTION - II
Explain the steps in incident management process. [8]
What is configuration management? Why should Implement
Configuration Management? [8]
What is a Service Desk.why it is important? [8]
What are the differences between incident management and problem
management? [4]
Explain objectives of avability Management [4]

What is incident management? Implement incident management with
flowchart? [10]
Define Release Management Policies. [6]

What are the important challenges in storage virtualization? Explain in
detail different types of storage virtualization. [8]
What are the components of NAS? What are the mechanisms for
implementation of NAS? Explain in detail how connectivity is
established for the different mechanisms. [10]

SISIS)
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P4902

[Total No. of Pages : 2
[5155]-28
M.E. (Computer Engineering) (Semester - II)
DATA WAREHOUSING AND DATA MINING
(2008 Pattern) (Elective - IV)

Time : 3 Hours] [Max. Marks : 100

Instructions to the candidates:

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

Q1) a)

b)

02) a)
b)

03) a)

b)

04) a)

b)

0.1 and Q.6 are compulsory.

Neat diagrams must be drawn wherever necessary.

Assume suitable data, if necessary.

Solve any two questions from Q.2,0.3,0.4,0.5.

Solve any two questions from Q.7,0.8,0.9,0.10.

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

SECTION -1
Explain design methodology of data warehouse. [8]
Explain multidimensional model with suitable example. [8]
Discuss issues to be considered during data integration. [8]

Why it is necessary to preprocess data? Explain in detail Data cleaning
steps. [9]

What is concept description? Explain summarization based
characterization. [8]

What is association mining? Explain Apriori algorithm. [9]

Explain different methods for handling data redundancy in data
integration. [8]

Explain frequent pattern growth algorithm with suitable example. [9]

P.T.O.



05) Write a short note on [17]

a) OLAP

b) corelation analysis

c) data mining primitives

SECTION - II

06) a) Explain classification using decision trees. [8]

b) Explain different parameters to evaluate classification model. [8]
Q7) a) Explain the different distance measures in clustering mining task. [8]

b) Explain k-means clustering with suitable example. [9]
08) a) Explain spatial association with suitable example. [8]

b) Explain keyword association and document classification method in

text mining. [9]

Q9) a) Define information retrieval system.Describe vector space model. [8]

b) Explain Rough set data mining approach with suitable example. [9]
Q10) Write a short note on [17]

a) Genetic algorithms

b) web mining

c) outlier analysis
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[5155]-29

M.E. (E&TC/Electronics) (Semester - I)

Microwave / VLSI Embedded Systems /Communication Net-
work / Signal Processing / Digital Systems

PRINCIPLES AND PRACTICES FOR IT MANAGEMENT

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

Instructions to the candidates:
1) Answers 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 side indicate full marks.
5) Assume Suitable data if necessarv.

SECTION -1
Q1) a) Discuss the following functions of Management [10]
1)  organizing
i1) controlling
b Discuss the various skills required for the manager. [6]
02) a) Explain the role & importance of business policy. [8]
b) Discuss in detail the steps in revising the project plan. [8]
03) a) Explain in detail Business ethics & social responsibility [8]

b)  Write short notes on tracking project progress and financial obligations.[8]

Q4) Write short note on any three [18]
a) Process of creating work break down structure (WBS).
b) Six Sigma
c) Strategies for resolving the destructive conflict. d) planning of an IT

project

P.T.O.



05) a)
b)

SECTION - 11

Explain the application of IT in agriculture sector. [8]

Discuss supply chain management (SCM) as modern approach to

management. [8]

Q6) a) State and explain various project quality standards. [8]

b) Explain in detail stress management [8]

Q7) a) Explain the process of creating budget in details. [8]

b) Establish the relation between project estimation and risk management.[8]

08) Write short notes on [18]
a) IPR and Cyber law

b)
c)
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Energy management & Energy audit

Application of IT in Banking & insurance.
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[5155]-30

M.E. (E&TC) (Microwave) (Semester - II)
MICROWAVE INTEGRATED CIRCUITS

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

Instructions to the candidates:
1) Solve any two questions from each section.
2) Figures to the right side indicate full marks.
3) Assume Suitable data if necessary.

SECTION -1
Q1) a) Describe the technological steps involved in the fabrication of hybrid
MICs [9]
b  Discuss Impedance and admittance parameters. [8]

c) Write a short note on: Monolithic microwave integrated circuits. [8]

02) a) Write a short note on: [12]
1)  Microstrip line
i1) Coplanar line
ii1) Slot line

b) Design a circular microstrip antenna using a substrate (RT/Duriod 5880)
with a dielectric constant of 2.2, h=0.1588cm (0.0625in) so as to

resonate at 10 GHz. [13]
03) a) How the calibration of network analyzer is achieved? [13]
b) What are microwave discontinuities? Discuss in detail. [12]

P.T.O.



04) a)

SECTION - 11

A two port network has the scattering matrix shown below: [16]

0.1520° 0.85£-45°
0.852£45° 0.2£0°
1)  Is this network lossless?
1) Is this network reciprocal?

1i1) What is the return loss at port I when all ports are terminated with
matched load?

iv) What is the return loss at port 2 when all ports are terminated with
matched load?

b) Explain uncertainty and confidence in measurement. [9]

05) a) Explain in detail the techniques involved in the measurement of noise
in MIC circuits. [13]

b) Explain in brief power splitter and coupler. [12]
06) Write a notes on applications of MICs to [25]

a) Radio System

b) Satellite Communication

c) Broadcast System

d) Future trends’ in MICs.
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[5155]-31

M.E. (E&TC) (Microwave)
MOBILE COMMUNICATION GSM & CDMA

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

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

SECTION -1

Q1) a) Describe the evolution of wireless communication [9]

b  Explain FDMA multiple access technique. Compare it with other
techniques. [9]

02) a) Discuss [8]
1)  Erlang distribution
11)  Spectral efficiency

b) Discuss the traffic measurement units in mobile communicaiton. [8]

03) a) Write a note on co-channel interference suggest techniques to remove

it. [8]

b) Discuss pathloss in mobile communication. [8]

04) a) Explain different channels used in GSM. [8]
b) Write a note on privacy and security in GSM. [8]

P.T.O.



SECTION - 11

05) a) Compare GSM & CDMA. Explain IS-95 architecture. [9]
b) Explain soft hand off in CDMA. [9]
06) a) Describe physical & logical channels of 1S-95. [8]
b) Explain diversity techniques in mobile communicaiton. [8]

Q7) a) Explain any one spread spectrum technique used in wireless

communication. [8]

b) Write a note on GMSK modulation technique. [8]

08) a) Explain OFDM technique in detail. [8]
b) Write a note on RLS algorithm. [8]

SISIS)
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[5155]-32
M.E. (E&TC) (VLSI & Embedded Systems)
ANALOG AND DIGITAL CMOS IC DESIGN
(2008 Pattern) (Semester - I)

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

1) Answer any three questions from section — I & section-I1.
2)  Answer to the two section should be written in separate answer book.
3)  Figures to the right indicate full marks.

4) Assume suitable data, if necessary.

SECTION -1

Q1) a) Withthe help of detailed equivalent circuit diagram explain the parasitic
capacitances and resistances involved in a MOSFET. [8]

b) With suitable schematic explain the concept of weak 0 and weak 1. [8]

Q2) a) Whatare the performance parameters of voltage reference circuit? Explain
in brief? What is state of art? [8]

b) Design cascade current source for a load current of 500pA. Calculate
R ? [8]
out

03) Design difference amplifier for voltage gain of 60db. Compute CMRR, Rout
& suggest the important techniques. [16]

PTO.



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

a) Push pull inverter.
b) BGR.
c) Cascode amplifiers.
d) Low voltage Op-amp.
SECTION - 11
05) a) Whatis metastabilty explain with timing relation? What are the solutions
to it? [8]
b) Explain hazards in details? What are the elimination techniques? [8]
06) a) What is power dissipation? Derive the expression for Power Delay
Product and Energy Delay Product. [8]
b) What is active area on chip? Design CMOS logic for F = ABC + DEF + G
Compute area. [8]
Q7) Write short notes on any three : [18]
a) Domino logic.
b) Trends for fast logic.
c) Lambda parameter.
d) CMOS parasitic.
e) Stick diagram and CMOS Layout.
Q8) a) Draw FSM state diagram & write VHDL code for 11101 mealy sequence
detector. [12]
b) What is technology scaling? Explain its effects. [4]

* * %
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[5155]-33
M.E. (E&TC) (VLSI & ES)
MEMORY TECHNOLOGIES
(2008 Pattern) (Elective - II)

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

1)  Answers any three questions from each section.
2)  Answers to the 2 sections should be written in separate book.
3) Neat diagram must be drawn wherever necessary.

4) Figures to right indicate full marks.

SECTION - 1
Q1) a) Draw and explain various SRAM circuit elements. [4]
b) Draw and explain in detail the BICMOS Technology. [6]
c) Explain SOI Technology. [6]

Q2) a) Explain with a diagram a simple trench cell and stacked capacitor cell

structure DRAM. [8]

b) Explain high speed DRAM in detail with the help of functional block
diagram. [8]

03) a) Explain with block diagram OTP EPROM. [10]
b) Explain with a diagram floating gate EPROM cell. [6]

PTO.



04) 2

Explain in detail FLOTOX (Floating Gate Tunneling Oxide Technology).
8]

b) Explain in detail nonvolatile SRAM. [8]
05) WRITE SHORT NOTES (ANY THREE) : [18]

a) Significance of testing of semiconductor memory.

b) Radiation effect on semiconductor memory.

c) Antifuse, explain in brief.

d) IDDQ Fault modeling and Testing.

SECTION - 11

06) a) Explainin detail the general design for testability techniques? [8]

b) Whatare the various types of radiation and corresponding transistor / circuit

level parameter degradation and failures. [8]

Q7) a) Whatis FRAM? Explain working principle of same. [8]

b) Explain in detail assembly and packaging related failures. [8]
08) a) Explainin detail issues related to DRAM reliability. [8]

b) Explain in detail the design considerations for reliability. [8]
09) a) Compare MRAM, SRAM, DRAM, EEPROM and FRAM. [8]

b) List most commonly used memory packages for both insertion and

surface mounting technologies. [8]
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Q10) WRITE SHORT NOTES (ANY THREE) :

a)
b)

c)
d)

e)

[5155]-33

Analog memories.

FRAM’s reliability issues and radiation effects.

Digital tablet PC.

LCD.

Memory Cards.

* * ¥
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[5155]-34
ML.E. (Electronics) Digital Systems
DIGITAL SIGNAL COMPRESSION
(2008 Pattern) (Elective - IV) (Revised)
Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:
1)  Answer any three questions from each section.
2)  Answers to the two sections must be written in separate answer books.
3)  Use of scientific calculator is allowed.
4) Assume suitable data wherever required.
5) Figures to the right indicate full marks.
SECTION -1
Q1) a) What is lossless compression? Why compression of the data is done’?
Explain arithmetic coding with numerical example. [8]
b) Execute Huffman coding for the following source emitting 4 symbols
a, b, c and d with probability 0.3, 0.2, 0.3 and 0.2 respectively. [8]
Q2) a) Whatis Linear Predictive coding’? Explain the lossy compression using
predictive coding. [8]
b) What are uniform quantizers’? Give one example for uniform quantizer.
How will you select a step size? [8]
03) a) Explain 1 bit adaptive quantizer. What is a backward quantizer? [8]
b) What is companding’? Why is it useful for speech? Explain companded

quantizer. [10]

PTO.



04)

05)

06)

Q7)

08)

b)

Explain delta modulation for speech. What is the advantage of using
adaptive delta modulation? [8]

Explain NRZ format for PCM. What is the difference between 8 bit and

16 bit PCM? [8]
SECTION - 11

Explain compression algorithms used for music signals. What are features

of music? 8]

What is MIDI? What are applications of MIDI’? [8]

What is rate distortion coding? How will you do engineering compromise
on rate and distortion? [8]

What is information? Is it related to entropy? Explain any one entropy coding.

[8]

Explain WT decomposition for any image using Haar wavelet. What is a
detail function and a low resolution function? [8]

Explain sub band coding. How is it advantageous? Can we use sub band
coding for speech? [10]

Explain compression of image using DCT. How will you decide a step
size to compress the image? [8]

What is EZW coding? Explain the algorithm for EZW coding. [8]

* * ¥
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[5155]-35
M.E. (L.T.)

HIGH PERFORMANCE COMPUTER NETWORKS

(2008 Pattern) (Semester - II)

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

1)
2)

3)
4)

5)

01 a)

02) a)

03) a)

04) a)
b)

Answer any three questions from each section.

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

Figures to the right indicate full marks.

Assume suitable data, if necessary.

SECTION - 1
Explain various delays in communication links. [8]
Explain Quality of service in HPCN. [8]
Explain architecture of Gigabit Ethernet. [8]

Describe standards of gigabit Ethernet with relevant applications.  [8]

What are ISDN Interface, Functions and services? [10]
Explain techniques of frame relay congestion control. [8]
Draw and explain the ATM architecture in detail. [10]

What are the driving forces and need to bring in B-ISDN in to the
market. [8]

PTO.



SECTION - 11

05) a) Compare different techniques of DSL technologies. [8]
b) What is DSL technology? What are the services provided by telephone
companies using DSL? [8]

06) a) Explain DWDM in detail. [8]
b) Explain advantages and disadvantages of WLAN. [8]

Q07) a) Explain Wi-Fiand Wi-Max in detail with practical example. [8]

b) Explain the architecture of Storage Area Network with diagram.  [10]

08) Write short notes on (Any 3) : [18]
a) UMTS.
b) Applications of ISDN.
c) SONET architecture.

d) EDGE technology.

* * %
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M.E. (Civil) (Construction and Management)
APPLICATIONS OF STATISTICALMETHODS IN
CONSTRUCTIONS

(2013 Course) (Semester - I)

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

1)  Each question carries 10 marks.

2) Solve any 5 quesitons out of 8.

3) Neat diagrams must be drawn wherever necessary

4) Figures to right indicate full marks.

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

6) Assume suitable data, if necessary.

Q1) a) Abox contains 2000 components of which 5% are defective. A second
box contains 500 components of which 40% are defective. Two other
boxes contain 1000 components each with 10% defective components.
We select at random one of the above boxes and draw from it at random
a single component. What is the probability that this component is

defective? [6]
b) Explain the addition and product rule of probability. [2 + 2]
02) a) Explain the following [4]

i)  Normal probability distribution.
ii)  Poisson’s probability distribution.
i) Gamma probability distribution.

b) Ifthe probability that an individual suffers a bed reaction due to a certain
injection is 0.1%, determine the probability that out of 2000 individuals;[6]
i)  Exactly3
i) More than 2 individuals will suffer a bed reaction

03) a) Explain the significance of the following in construction management:|6]
i)  Standard deviation
i) Coefficient of variance
iil) Range
b) Explain the various test for goodness of fit. [4]

PTO.



04) 2)

Demand for number of cement bags for first 10 months on a construction
project was found to vary from month to month. In a sample study the

following information was obtained for first ten months.

[7]

Months| Jan | Feb | Mar | Apr | May | June | July | Aug | Sept | Oct
No, of (10240 (10205 |10100| 10200 |10026|10150|10250|10325 [ 10500 {10045
cement

bags

b)

Use y? - test to assess the correctness of the hypothesis that number of
cement bags demanded does not depends on months. Value of y? for 5
degree of freedom at 5% level is 11.07

Explain the various statistical tools used in construction with examples.|3]

05) Find regression equation for the following data and determine the value of'y

for x =30 and x for y =32 [8 + 2]
X 18 20 21 23 27 26 27 28 28 32
Y 16 18 20 22 19 24 24 23 25 27
06) a) Determine Spearman’s rank correlation coefficient based on the following
data. [5+1]
Items Points given by quality | Points given by sr. site
manager engineer
Excavation 9 8
PCC 10 8
RCC 6 7
Plumbing 10 7
Plastering 6 5
Waterproofing 7 3
Woodwork 4 5
Electrification 7 7
Brickwork 7 6
Water tank 8 9

Also interpret the same.

b)  Explain the applications of sensitivity analysis in construction management.

[5155]-101

[4]



Q7) a) Explain the different types of correlation coefficients with construction
examples. [5]

b) Explain Griffi’s mathematical model with 2 construction examples. [5]

08) A contractor has kept the data for last 5 projects related to duration required
to complete it. Using Monte Carlo simulation, simulate the mean duration for

his next 10 projects. [10]
Project No. Duration
1 30
2 12
3 10
4 08
5 35

Use following random numbers.

637887475622191678030461 231558

X X X
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[5155]-102 [Total No. of Pages :2

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

MANAGEMENT & PROJECT PLANNING IN CONSTRUCTION
(2013 Credit Pattern) (Semester - 1) (501022) (End Sem.)

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

1) All Questions Carry 10 Marks Each.
2) Attempt any five questions out of Eight.
3) Neat Diagrams must be drawn wherever necessary.
4) Assume Suitable data, if necessary.
5) Figure to the right indicate full marks.
6) Use of Electronic calculator is allowed.
Q1) a) What do you mean by modern scientific management? [5]
b)  Write short note on: Management styles. [5]
02) a) State various types of organization. Explain any one in detail. [5]
b)  Write short note on : Role of Project management consultant. [5]
03) Write short note on: [10]
a) Repetitive Project Scheduling.
b) CPM & PERT.
04) a) Whatis resource smoothening and resource leveling? Differentiate with
example. [5]
b) Discuss in detail various types of cost involved in a construction

project. [5]

PT.O.



05) a)

b)

06) a)

b)

Q7) a)

b)

08) a)
b)

What do you mean by MIS. Discuss the need and objectives of MIS in
infrastructure projects? [5]

Explain the necessity of training to construction managers. [5]

What do you mean by performance rating. Discuss in detail any two
rating techniques. [5]

What are the objectives of method study? Discuss various steps involved
in method study. [5]

Explain in detail various safety policies & safety measures to be adopted

on construction site. [5]
Write short note on: Workmen Compensation act. [5]
Define the term merit rating. Explain any two methods of it. [5]

What are the objectives of job evaluation? Explain point method in detail.[S]
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Total No. of Questions : 8] SEAT No. :

P3860 [5155]_ 103 [Total No. of Pages : 2

M.E. (Civil) (Construction and Management)
CONSTRUCTION TECHNOLOGY
(2013 Pattern) (Semester - I)

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

1) Answer any five questions.

2) Neat labelled diagrams must be drawn wherever necessary.

3) Figures to the right indicate full marks.

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

5) Assume suitable data / information wherever necessary.

Q1)With the help of appropriate sketches, classify pile foundations based on
materials and structural action. Discuss the steps involved in construction of
any one type of pile classified earlier with neat labelled figures. [10]

02) With the help of neat labeled sketches, draw a layout of a RMC plant to be
used for concrete road construction. Enlist and discuss the points to be
considered for setting up of RMC plants for highway construction projects.
Justify with suitable examples how RMC can be a JIT inventory management
technique in construction projects. [10]

03) Explain the concept and application of coffer dam construction. Based on the
application listed above, with the help of neat labeled sketch discuss the points
to be considered in site layout and construction of the coffer dam. [10]

04) Discuss in detail with appropriate sketches the construction procedure of
pneumatic caissons. Explain the term caissons disease and enlist appropriate
measures to take care of the construction crew against caissons disease.|[10]

05) Explain the term depreciation of construction equipments. Enlist and explain
different methods of depreciation of construction equipments. [10]

PTO.



06) In case of a Power Shovel: [10]
a) List out the factors which affect the output of a Shovel.

b) Enlist and explain in brief the elements involved in Work cycle of the
Power Shovel.

c) What is the effect of angle of swing on the output of the Shovel?

Q7) Explain the concept of under-water concerting. Discuss in detail any two
methods with suitable sketches. State the applications of this procedure.[10]

Q8) Write short notes on:

a) Material Handling Equipments in Construction Industry. [3]

b) Spare part management and inventory control [4]

c) Equipment Documentation and its importance. [3]
P PG
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P3861 [5155]_ 104 [Total No. of Pages : 2

M.E. (Civil) (Construction Management)
RESEARCH METHODOLOGY TREATMENT
(2013 Pattern) (Semester - I)

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

1) Solve any five questions.

2) Figures to the right indicate full marks.

Q1) a) Explain the techniques involved in defining a research problem. [5]
b) Discuss the general objectives of research funding agency. [5]
02) a) Discuss in brief the format of a research report. [5]

b) Distinguish the errors encountered in selecting a research problem. [5]

03) a) Explain sources of secondary data. [5]

b) Explain in briefthe important scaling techniques. [5]

04) a) Why should the data collected for research must be checked for

reability , suitability and adequacy? [5]

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

05) a)  Write a note on cluster Analysis. [5]
b) Explain the steps to be followed for discriminant analysis. [5]

06) a) Discuss the important characteristics of Chi-Square test. [5]
b) Explain the centroid method of factor Analysis. [5]

PTO.



Q7) a) Discuss the important considerations for publishing the research in a
journal paper. [S]

b)  Write the format to be followed for a research report. [5]

08) Write aresearch proposal for a suitable research problem (any problem related
to Civil engineering can be considered) to a funding agency with reference to
the following terms:

Title, Introduction, origin of the problem, expected outcome, literature review,
Significance of the study in the context of current status, objectives,
methodology, year wise plan. [10]
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P3862 [5155]_105 [Total No. of Pages : 2

M.E.(Civil) (Construction and Management)
CONSTRUCTION CONTRACTS ADMINISTRATION AND
MANAGEMENT
(2013 Pattern) (Semester-1I) (End Sem.) (501026)

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

1) Solve any 5 questions out of 8.

2)  Each question carries 10 marks.

3) Neat diagrams must be drawn whenever necessary.

4) Figures to the right side indicate full marks.

5) Assume Suitable data if necessary.

Q1)What is the definition of “Consent” given by Indian Contract Act? Explain the
meaning of free consent and each condition included in it. [10]

02) What are the types of claims that are relevant to Construction industry? Explain
each in detail. [10]

03) a) Differentiate between disputes and claims by giving suitable example.|[4]

b) What do you mean by Alternate Dispute Resolution? What are its
advantages? [6]

04) a) Briefly explain FIDIC conditions of contract. Also, write a note on FIDIC
Red book by giving its application. [6]

b) State any four circumstances which give rise to claim for extension of
time. (4]

PTO.



05) 2)

b)

Q6) 2)
b)

Q7) a)
b)

08) a)

b)

What is the importance of ‘Comparative Statement’ after opening the
tenders? Give the format for the same. [6]
Write a note on ‘Prequalification Requirement’. [4]
What are the powers and duties of an arbitrator? [5]

Explain ‘Arbitral tribunal’. What should be the contents of notice of

request for arbitration? [5]
How conciliation differs from arbitration? [4]
Give the procedure to appeal against arbitral award. [6]
Explain following terms: [6]

i)  Preliminary or temporary injunction
i) Mandatory injunction
iii) Permanent injunction

What are the duties and rights of bailer? [4]

© ® ®
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[5155]-106
MLE. (Civil) (Construction & Management)
PROJECT ECONOMICS & FINANCIAL MANAGEMENT
(2013 Pattern)

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

1) Solve any 5 questions out of 8.

2)  Neat diagrams must be drawn wherever necessary.

3)  Each questions carry 10 marks.

4) Assume suitable data whenever necessary.

5) Use of electronic pocket. Calculator is allowed.

Q1) a) Discussthe various obstacles to growth of any civil engineering firms.[4]

b) Discuss the objectives of financial management and explain concept of
financial discipline with an example. [6]

02) a) A construction company invested Rs. 60 lacs in a Paver Machine, its
useful life is four years. Find discounted payback period at 12% cost of
capital & NPV at 15%, if the return froms equipment as follows.  [6]

Year 1 2 3 4
Returns | 12,00,000 22,00,000 30,00,000(20,00,000

b) Write a short notes on Credit Management. [4]

Q3) a) Compute the internal rate of return and comment on the project for the
following details of a company. Capital investment of Rs 20,00,000 &
profit for six years at a rate of Rs.4,00,000 per annum. The choices of
discounting rates are 12%, 14%, 16% [6]

b) Explain suitable example, how does the use of finantial leverage affect
the breakeven point. [4]

04) a) Define debentures, loan capital and bonus share with example. [6]

PTO.



b)

05) a)
b)

06) a)

b)

Q7) a)

b)

Discuss microfinancing in relation with commertial housing projects.[4]

Explain the procedure of preparing master Budget. [5]

Explain use of budgetary control system in construction industry.  [5]

Discuss the CIDC-IRA grading in construction enitities. [3]

An investment proposal requires an initial capital of Rs.40,00,000 with
no salvage value, and will be depreciated on a straight line basis for tax
purpose. [7]

'Earning before depreciation & taxes' (EBDT) during its five year life
are-

Year 1 2 3 4 5

EBDT(RS)| 1,40,000 | 1,52,000 |1,60,000| 1,20,000 [1,04,000

Corporate tax is 35%, company evaluates investment project at 12%
cost of capital. Whether project should be accepted when there is no
inflation.

Explain the utility of any five ratio in finantial planning, analysis and control.

5]

Prepare daily report format of metro construction site. [5]

08) Discuss in brief about case study of BRT project in Pune city also discuss

different challanges in future development. [10]

A A A
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P3863 [5155]_107 [Total No. of Pages : 3
M.E. (Civil) (Construction and Management)
OPERATIONS RESEARCH
(2013 Course) (Semester - I1)

Time : 3 Hours] [Max. Marks : 50

Instructions to the candidates:
1) Attempt any five questions.
2) Figures to the right indicate full marks.
3)  Use of logarithmic tables, slide rule, Moiller charts, electronic pocket calculator
and steam tables is allowed.
4) Assume suitable data, information wherever necessary.

Q1) a) Enlist and explain various phases involved in Operation Research. [5]

b) Enlist various models adopted in Operations Research. Discuss the
limitations of Operations Research. [5]

02) Using two phase method solve the following, [10]
Min. z=x, +x,
Subject to:
2x1 +x,> 4

x1+7x227

03) Using Transportation problem solve the following to obtain optimum solution;

[10]
D1 D2 D3 D4 Supply
S1 19 30 50 10 7
S2 70 30 40 60 9
S3 40 8 70 20 18
Demand 5 8 7 14

PTO.



04) 2)

b)

05) a)

b)

06) a)

b)

Find maximum of f{x) = x (1.5 — x) in the interval of (0, 1) within 10%
accuracy using Dichotomous search technique. [5]

2
1:| Use steepest

Minimize z = (x, —x,)* + 2(x, — 1)* starting with X’ = |:

Gradient Method. [5]

Maximize Z = x> + 3x > + 2x x, + 2x + 6x,, subject to 2x, —x, =4. Use
Lagrange Multiplier Technique. [5]

With respect to Dynamic Programming, explain the following terms, State,
Stage, Return Function and Bellman’s principle of Optimality. [5]

Workers come to cement store room to receive cement bags for a
construction operation. The average time between two arrivals is 60 sec.
and the arrivals follow Poisson distribution. [6]

The average service time is 40 sec. Determine;
i)  The average queue length
i)  Average length of workers in the system

iii) Average number of workers in a system including the worker being
attended

iv) Mean waiting time of an arrival

State and discuss the Kendalls notations for single channel queuing theory.

[4]

07) A sample of 100 vehicles arrive at a toll booth. The distribution is as follows;

[10]
Time of 0511 1.5]2 2513 35|14 4515
arrival (min.)
Frequency 2 6 10 (24| 20 [ 15] 10 | 7 4 2
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The study of service time indicates following distribution

Service time (min.)

0.5

1

1.5

2

25

Frequency

13

22

37

20

20

Estimate the average waiting time, the percentage waiting time of the vehicle,
average idle time and % idle time of the server for 10 arrivals. Use following

random numbers;

Arrival 16 [ 77 | 23 | 02 | 77 | 28 | 06 | 24 | 25 | 93
Service | 56 | 65 | 05 | 61 [ 86 | 90 | 92| 10 | 79 | 80
08) Explain the concept of; [10]

a) Big M method.

b) Duality in Linear Programming Problem.
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P3864 [5155]_ 108 [Total No. of Pages : 2

M.E. (Civil) (Construction Management)

ENVIRONMENT AND ENERGY FOR SUSTAINABLE
CONSTRUCTION
(2013 Pattern) (Semester -11II)

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

1) Attempt any 5 questions.

2) Neat diagrams must be drawn wherever necessary.

3) Figures to the right indicate full marks.

4) Use of calculator is allowed.

5) Assume Suitable data if necessary.

Q1) a) Discuss the pollution potential of construction projects. With suitable
example justify whether the water resources project project can be made
environmentally sustainable. [5]

b) Explain with suitable example importance of anaerobic wastewater
treatment systems under Indian environmental conditions. [5]

Q2) a) Discuss various initiatives undertaken at National and international level
for climate finance. [5]

b) Discuss the energy sector scenario in India. Explain in detail the importance
of developing non conventional energy sources in India under current
scenario of global warming and climate change. [5]

03) a) Explain the importance of participatory approach and community
involvement in making a village environmental friendly from waste
management point of view. [5]

b)  With suitable examples, explain two sustainable construction principles
that can be adopted in a Smart City Project. [5]

PTO.



04) a)
b)

05) 2)

b)

06) a)

b)

Q7) a)

b)

08) a)

b)

Explain how green buildings can fetch carbon credits to the owner. [5]

Explain in detail the concept climate resilient built environment. [5]

Explain recent developments in solar energy sector in India. Support
your answer with suitable examples. [5]

One of the measures of sustainable practices in built environment is
Total Building Performance (TBP). Enlist and explain different
components involved in TBP. [5]

Explain in detail smart water conservation techniques adopted in multi
storeyed buildings. [5]

Explain the concept of low carbon buildings. Enlist and explain any
three construction practices that lead to low carbon buildings. [5]

Explain with suitable sketch the engineering of hollow roof system.
Highlight the sustainability aspect of this design. [5]

Discuss in detail the components, losses and efficiency factors related
to building energy management system. [5]

Enlist and explain the low cost technology measures that can be adopted
to regulate and improve the energy performance of built environment.[5]

Discuss in detail the different engineering and design philosophies to be
adopted to regulate indoor air temperature without the use of air
conditioning units. [5]

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

P4851 [Total No. of Pages : 2
[5155]-109
M.E. Civil (Construction & Management)
TOM IN CONSTRUCTION
(2013 Pattern) (Semester - 111)
Time : 3Hours] [Max. Marks : 50
Instructions to the candidates:
1)  All Questions Carry 10 Mark Each.
2) Attempt any five question out of Eight.
3) Neat Diagrams must be drawn wherever necessary.
4)  Assume suitable data if necessary.
5) Figure to the right indicate full marks.
6) Use of Electronic calculator is allowed.
Q1) a) Give various definition of quality and explain their meaning in context
to construction sector [5]
b) Discuss in detail various factor affection quality of construction. [5]
02) a) Write short note on : Destructive & Non Destructive testing. [5]
b) Explain with example applications of dispersion method in quality

control of construction activities. [5]

03) Discuss in detail various technical & managerial competencies required for
achieving quality. [5+5]

04) a)
b)

Discuss in detail the role & responsibility of Quality inspection team.[S]

Explain the importance of quality circles for successful implementation
of TQM principles. [5]

P.T.O.



05) a) How will you apply ISO principles in construction company. [S]
b) What is the difference between ISO 9001 & ISO 9004. [5]
06) a) Discuss advantages of implementing TQM principles in the construction
sector. [5]
b) Discuss in detail the concept of QFD. [5]
Q7) a) Explain Six Sigma Problem solving method. [S]
b) How will you apply six sigma concepts in quality improvement
programme? [S]
08) Discuss in detail application of six sigma tool in following. [S+ 5]
1)  RCC work in buildings
i1) Road construction
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P3865 [5155]_110 [Total No. of Pages : 1

M.E. (Civil) (Environmental Engineering)

ENVIRONMENTAL LEGISLATION AND MANAGEMENT
SYSTEMS

(2013 Course) (Semester - I)

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

1) Attempt any five questions.

2) Figures to the right indicate full marks.

3) Draw neat figures whenever necessary.

4) Assume suitable data, if necessary.

5) Use of scientific calculator is allowed.

Q1) Discuss the polluter pay principle and concept of absolute liability. [10]

02) Discuss the provisions for closure of Industry as per Water (p&cp) Act
1974. [10]

03) Discuss the provisions for closure of Industry as per Air (p & cp) Act 1981.[10]

Q4) Discuss the EIA notification and its amendments under Environmental
(Protection ) Act 1986. [10]

05) Discuss the principles and elements of ISO 14000 series. [10]

06) Discuss the role of Judiciary and NGO in Environmental Protection with
supreme Court Judgement in Landmark cases. [10]

Q7) Discuss the role of MPCB in implementation of various notifications issued
by the Govt. of India. [10]

08) Discuss the role of NGO in nature conservation. [10]
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Total No. of Questions : 8] SEAT No. :

P3866 [5155]_111 [Total No. of Pages :1

M.E. (Civil) (Environmental Engineering)
ENVIRONMENTAL CHEMISTRY & MICROBIOLOGY
(2013 Pattern) (Semester - I)

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

1) Answer any five questions.

2) Neat diagrams must be drawn wherever necessary.

3) Figures to the right 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.

Q1) State various methods of analysis in Environmental Engg. [10]
02) Explain the physical processes of formation pollutants in atmosphere. [10]

03) What is mean by surfactant, Give classification of detergents and explain
each in detail. [10]

04) Discuss the various mechanism of polymer decay. [10]

05) Explain difference between Gas Chromatography and liquid

Chromatography. [10]
06) Explain microbial cell structure with sketch. [10]
Q7) Write a note on staining techniques. [10]

08) What is ‘Bioremediation of contaminated soil” and explain its principle and
microbiology [10]

Fomady Aoy
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P3867 [5155]_ 112 [Total No. of Pages : 2

M.E. (Civil) (Env. Engg.)
PHYSICO CHEMICAL PROCESSES FOR WATER AND WASTE
WATER TREATMENT
(2013 Pattern) (Semester - I)

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

1)  Figures to the right indicate full marks.

2) Draw neat figures wherever necessary.

3) Use of Scientific Calculator is allowed.

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

5) Solve any Five Questions.

Q1) Explainthe Mass-Balance Principle. Discuss Reactions kinetics and reaction
rates. Also highlight on Configurations of ideal and non-ideal reactors. [10]

02) Compare: [10]
a) Repulsive and Attractive Potentials

b)  Orthokinetic and Perikinetic flocculation.

03) Discuss Adsorption processes, types of adsorption, factors influencing
adsorption and adsorption isotherms. [10]

04) Explain the principle of sedimentation. Mention various factors responsible
for sedimentation and give design parameters for sedimentation tank design.[10]

05) Design an aerated grit chamber for the treatment of municipal wastewater. The
average flow rate is 0.5 m3/s. Take peak factor as 2.75. [10]

PTO.



06) Explain Rotating Biological Contractor with respect to following points. [10]
a) Concept
b) Removal Mechanism
c) stagingand

d) design consideration.

Q7) Mention and define various design parameters in case of Activated sludge
process. [10]

08) Differentiate between:
a) Differentiate between stabilization pond and aerated lagoon. [5]

b) Differentiate between Activated sludge process and Trickling filter. [5]

PP

[5155]-112 2
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P3868 [5155]_ 113 [Total No. of Pages : 2
M.E. (Civil) (Environmental Engineering)
RESEARCH METHODOLOGY
(2013 Pattern) (Semester - I)
Time :3 Hours] [Max. Marks :50

Instructions to the candidates:
1) Solve any FIVE questions.
2) Figures to the right indicates full marks.

Q1) a) Explain the techniques involved in defining a research problem. [5]
b) Discuss the general objectives of research funding agency. [5]

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

03) a) Write a note on “Sources of literature review”. [5]

b) Differentiate between Random sampling and Non-Random sampling.[5]

04) a) Why should the data collected for research must be checked for

reability , suitability and adequacy? [5]

b) Explain type I and type II errors in hypothesis testing. [5]

05) a)  Write anote on Discriminant Analysis. [5]
b)  Write anote on Multicollinearity. [5]

06) a) Discuss the important characteristics of Chi-Square test. [5]
b) Explain the centroid method of factor Analysis. [5]

PTO.



Q7) a) Discuss the prerequisites for publishing the research in a journal paper.|5]

b) Explain the significance of a research report. [5]

08) Write aresearch proposal for a suitable research problem (any problem related

to Civil engineering can be considered) to a funding agency with reference to
the following terms:

Title, Introduction, origin of the problem, expected outcome, literature review,

Significance of the study in the context of current status, objectives,
methodology, year wise plan. [10]
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P3869

[5155]_114 [Total No. of Pages : 2
M.E.(Civil-Environmental Engineering)
INDUSTRIAL WASTE WATER MANAGEMENT
(2013 Pattern) (Semester-II)

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

1) Answer any 5 questions.

2) Each question carries equal marks.

3) Figures to the right side indicate full marks.

4)  Your answers will be valued as a whole.

5) Assume Suitable data if necessary.

6) Use of electronic pocket calculator and steam table is allowed.

Q1)Give the note on Prevention Vs control of industrial Pollution. [10]
02) Explain the followings: [10]
a) Oil Separation
b) Flotation and Precipitation
03) Discuss in detail with suitable sketch about membrane separation process.|[10]
04) Discuss in details about Special Treatment Methods for Chemical oxidation.[10]
05) Explain Manufacturing process of fertilizer industry and give the characteristics

of effluent. [10]

PTO.



06) Discuss Characteristics and composition of effluent from Sugar industry.[10]

07) Give the detail note on Zero Effluent Discharge System. [10]

08) Discuss the polymer coagulation treatment system. [10]
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P 3870 [5155] 115 [Total No. of Pages :2
M.E. (Civil - Environmental Engineering)
AIR POLLUTION AND CONTROL
(2013 Course) (Semester-1I) (501067)
Time : 3 Hours] [Max. Marks : 50

Instructions to the candidates:

1)
2)
3)
9
3

01) 2)
b)

Q2) 2)

b)

03) 2)
b)

04) a)
b)

Solve any five questions.

Figures to the right indicate full marks.
Draw neat figures wherever necessary.
Assume necessary data.

Use of scientific calculators is allowed.

Explain the effect of PM2.5 and PM10 on human beings. [5]

Explain effects of air pollution on material. [5]

Enlsit different zones of atmosphere and explain its significance with

respect to air pollution. [5]
Explain effect of topography on pollutant dispersion. [5]
Write short note on Gaussian model. [5]
Write short note on MMD. [5]

What are the different methods to control air pollution at source?  [5]

Write principle and design parameters to control air pollution through
cyclones. [S]

PT.O.



05) a)

b)

Q6) 2)
b)

Q7) a)
b)

08) 2)
b)

Write difference between absorption and adsorption to control gaseous

pollutants. [5]
Write a short note on automobile pollution and its control. [5]
Explain environmental guidelines for sitting of industries. [5]
Write a short note on ambient air quality monitoring in India. [5]

What are the emission from vehicle and its impact on environment? [5]

Write short note on measurement of odour. [5]

Write effects of indoor air pollution. [5]

Write short note on air cleaning system. [5]
> > >
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[5155]-116 [Total No. of Pages :1

M.E. (Civil - Environmental Engineering)
SOLID WASTE & HAZARDOUS WASTE MANAGEMENT
(2013 Course) (Semester - 1)

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

1) Answer any 5 questions.

2) Each question carries equal marks.

3) Figures to the right indicate full marks.

4) Your answers will be valued as a whole.

5) Assume suitable data, if necessary.

6) Use of electronic pocket calculator and steam tables is allowed.

Q1) Discuss in details the environmental impact of mismanagement of solid waste.
[10]
02) Explain the economic analysis of Solid Waste Management system in detail.[10]

03) Give the note on. [10]
a) Stages of sorting.
b) Commingled solid waste.

04) Explain the factors affecting the composting of solid waste in details.  [10]

05) Explain the scientific land filling with suitable sketch. [10]
06) Discuss about Leachate and landfill gas management. [10]
07) Discuss the functional elements of solid waste management system. [10]

08) What are the disposal options are available for safe disposal of nuclear and
radio active wastes. [10]

09) Explain the Toxicity Characteristic Leaching Procedure (TCLP). [10]
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P3872 [Total No. of Pages : 1
[5155]-117

M.E. (Civil - Environmental Engineering)
ENVIRONMENTAL SANITATION
(2013 Course) (Semester-I1I)

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

1) Answer any five questions.

2) Each question carries equal marks.

3) Figures to the right indicate full marks.

4) Your answers will be valued as a whole.

5) Assume suitable data if necessary.

6) Use of electronic pocket calculator and steam table is allowed.

Q1) Discuss Communicable diseases? How the micro-organisms plays role in

the system. [10]
02) Discuss plague control methods how they are effective in control of

plague. [10]
03) Discuss in details the sanitation system for [10]

a) Eating establishments
b) Swimming pools
04) Discuss the followings [10]
a) Occupational Hazards
b) Industrial poisons
05) Discuss with suitable example about low cost excreta disposal systems. [10]

06) Discuss in detail about Rural sanitation improvement schemes. [10]

Q7) Discuss the followings. [10]
a) Selection of water pipes
b) Lay of water supply system in building

08) Explain in details. [10]
a) Choice of system

b) Interceptors
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[5155]-118 [Total No. of Pages : 1

M.E. (Civil) (Environmental Engineering)
ENVIRONMENTALIMPACT ASSESSMENT
(2013 Course) (Semester - I11I)

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

1) Attempt any five questions.

2) Figures to the right indicate full marks.

3) Draw neat figures whenever necessary.

4) Assume suitable data, if necessary.

5) Use of scientific calculator is allowed.

Q1) Discuss the various steps in obtaining the prior environmental clearance as
per EIA notification of Govt. of India. [10]

02) Discuss the various environmental indicators for describing affected
environment. Also explain the Life Cycle Assessment. [10]

03) Discuss the prediction. assessment and mitigation measures for air environment.
[10]

04) Discuss the prediction, assessment and mitigation measures for water
environment. [10]

035) Discuss the Impact prediction and assessment of socioeconomic impact.[10]

Q6) Discuss the importance of public participation in environmental decision
making. [10]

07) Discuss the EMP and post Environmental monitoring. [10]

08) Discuss the important provisions in EIA notification of 2006 of Govt. of
India. [10]

XX
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P3874 [5155]_119 [Total No. of Pages : 2
M.E. (Civil) (Geotechnical Engineering)
ADVANCE SOILMECHANICS
(2013 Course) (Semester - I) (501121)
Time : 3 Hours] [Max. Marks : 50

Instructions to the candidates:
1) Answer any 5 questions from each section.
2) Neat diagrams must be drawn wherever necessary
3) Figures to the right indicate full marks.
4) All questions carry equal marks.
5) Your answers will be valued as a whole.
6) Assume suitable data, if necessary.

Q1) Derive the compatibility equation in terms of Airy’s stress function. Explain
the meaning of various terms. [10]

02) What is contact pressure? Explain the contact pressure distribution in [10]
a) Cohcesive soils and
b) Cohesion less soils over the base of footings.

Also Explain the effect of non-uniform distribution of contact pressure
on the design of footings

03) What is stress path? Explain the stress path for the drainage conditions [10]
a) Total stress path
b) Effective stress path

04) Explain various type of retaining walls used in construction How, stability
analysis is carried out with respect to [10]

a) Sliding
b) Overturning

c) Bearing capacity

PTO.



05) Explain the culmanns wedge theory for estimation of active earth pressure on
retaining wall. [10]

06) Derive the three diamentional consolidation equation using Terzaghis theory
and state the assumptions made. [10]

Q7) Explain the directional variation of permeability in an anisotropic soil medium.
[10]

08) Derive an equation to calculate the seepage discharge through anisotropic soil
using the transform field and actual field flow nets. [10]

X X X
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[5155]-120 [Total No. of Pages :1

M.E. (Civil) (Geotechnical Engineering)
GROUND IMPROVEMENT TECHNIQUES
(2013 Pattern) (501122) (Semester - I)

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

1)  Figures to the right indicate full marks.

2) Draw neat figures wherever necessary.

3)  Use of Scientific Calculators is allowed.

4) Attempt any 5 questions.

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

Q1) a) Discuss characteristics of clay minerals for its identification. [5]
b)  Write short note on : Electrical Effects. [5]

02) Discuss the engineering properties and behaviour of chemically stabilised soils.

[10]

03) a)  Write short note on effectiveness of lime stabilisation. [5]
b) Explain laboratory testing of cement stabilised soil. [5]

04) a) How s flyash and slag used for stabilisation? Explain in detail. [5]

b) Classify bituminous stabilisation along with its mechanism in detail. [5]

05) Describe in detail how thermal and electro kinetic stabilisation is carried out.[10]

06) Explain dynamic consolidation and compaction piles. [10]
Q7) a)  Write short note on bearing capacity of lime group. [5]
b) Discuss the design criteria for lime column foundations. [5]
08) a) Explain permeation and hydro fracture grouting. [5]
b) Explain types of grouts. [5]

PP
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P4852 [Total No. of Pages : 2
[5155]-121
M.E. (Civil) (Geotechnical Engineering) (Semester - 1)
ROCK MECHANICS

(2013 Pattern)

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

1)  Answer any 05 Questions from 08 questions.

2)  Figures to the right indicate full marks.

3) Use of logarithmic tables, slide rule, Mollier charts, electronics pocket cal-
culator and steam tables is allowed.

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

Q1) a) Enlist various filed of application of rock mechanics and explain any

one in detail. (4]

b) Discuss the classification of rock for engineering purpose. Explain
RMR by using strength of rock. [6]

Q2) a) Write a note on following: [4]

1)  Rock bolting
i1) Rock anchoring

b) Enlist the various types of rock blasting and explain the cushion blasting
in detail. [6]

03) a) Explain the influence of initial stresses in rock and their measurement.[4]

b) Discuss the hydraulic fracturing method to estimate the stress in rock.[6]

P.T.O.



04) a)
b)

05) a)
b)

Q06) a)
b)

Q7) a)

b)

08) a)
b)

Write a note on elastic and non elastic behavior of rock. (4]

Explain the determination of deformability of rock by plate bearing test.[6]

Write a note on Griffith’s theory of fracture initiation in rock masses.[4]

Discuss the factors affecting the fracture behavior of rock. [6]

Write a note on structural discontinuities in rock masses. (4]

Explain the principal of limit equilibrium method for the analysis of
rock structure. [6]

Enlist various modes of failure of footings on rock. Explain any one

in detail. [4]
Write a note on stresses and deflection of rock under footing. [6]
Write a note on plastic behavior of rock around tunnel. (4]

Explain the rock slopes with reference to modes of failure and factors
affecting. [6]
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[5155]-122
M.E. (Civil) (Geotech)
RESEARCH METHODOLOGY
Time : 3 Hours] [Max. Marks : 50

Instructions to the candidates:
1) Attempt any five questions out of eight questions.
2)  Each question carries ten marks.

Q1) a) State and explain the various steps of research process.
b) Explain the process of formulation of research hypotheses.

Q2) a) Write a short note on research proposal.
b) What is the need of literature survey?

Q3) a) Elaborate the styles and strategies of literature review.

b) Describe various data collection methods and discuss the factors affecting
their choice.

04) a) Discuss the criteria of good measurements and their significance.

b)  Which are the statistical measures used for data analysis.

05) a) Whatis ANOVA (analysis of variance) test? In which situation is it useful?

b) Differentiate between qualitative and quantitative data analysis.

06) a) What is regression analysis? In which situation is it used?

b) Explain the concept of factor analysis.

PTO



Q7) a) Explain various steps involved in report writing.

b)  Write a short note on plagiarism.

08) a) Describe various styles and elements of effective presentation.

b) What is patenting? How is it useful to society?
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[5155]-123
M.E. (Civil) (Semester - 11)
ADVANCE FOUNDATION ENGINEERING
(2013 Pattern) (Geotechnical Engineering)

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

1)  Answer any 05 Questions from 08 questions.

2)  Figures to the right indicate full marks

3) Use of logarithmic tables, slide rule, Mollier charts, electronics pocket cal-
culator and steam tables is allowed.

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

Q1) a) Explain the following methods with help of neat sketch. [4]
1)  Wash boring method
1)  Percussion drilling method

b) Determine the recovery ratio and area ratio of the sampler used to
obtain the soft soil sample with following details. [6]

1)  Diameter of borehole 150 mm.

i1) The sampler has inside and outside diameter 68.5 mm &72.5mm
respectively.

ii1)) The length of sampler is 600mm and actual sample recovered is
565mm. Also comment about the soil sample obtained in the process.

02) a) Write a note on following : [4]
1)  Electrical sounding method

11)  Seismic refraction method

P.T.O.



b)

03) a)

b)

04) a)

b)

A laboratory vane shear test was conducted in soft clay. The height
and diameter of the vanes were 12mm and 24mm, respectively. During
the test the angle of twist observed was 95.6° and K = 8 N/m. Compute
the undrained shear strength of the clay. [3]

Calculate the corrected SPT number for a field test conducted on a
sandy soil. [3]

1)  Observed SPT number is 18 at a depth of 1.5 m from GL
11) It is also observed that water table i1s Im below GL.

iii) Take y=18.0 kN/m? and Correction factor = 1.4

Differentiate between the Terzaghi’s bearing capacity theory and
Meyorhoff’s bearing capacity theory. [4]

A square footing of 1 .5m side is laid at a depth of 1.0m below the GL.
The soil strata at the site hasy=18.5kN/ m?, C' =0 and @' = 30°. Determine
the net ultimate bearing capacity of the footing if, [6]

1)  the water table rises to the level of base,
i1) the water table rises to the GL,

111) the water table is Im below the base

Enlist various methods of raft foundation design and explain any one
in detail [4]

Determine the depth of mat foundation for following data : [6]
1)  Size of foundation 25m X 35 m.

11) The live load and dead load on mat are 200 MN.

ii1)) The mat foundation is placed over a layer of clay.

iv) The unit weight of clay is 18.0 kN/ m°.

If C for the clay is 12.5 kN/ m* and factor of safety is 3, also determine
the depth of the foundation.

[5155]-123 2



05) a)

b)

06) a)
b)

Q7) a)
b)

08) a)
b)

Discuss the various stability check involved in the design of cantilever
sheet pile wall [4]

Discuss the various methods for providing anchors for a sheet pile wall.[6]

Explain the use of p-y curves pertaining to laterally loaded piles. [4]

Determine the negative skin friction for a pile installed in cohesive soil
with pile diameter 300mm, length of pile in compressible strata 1.2 m
and undrained cohesion 10 kN/ m?. Take o = 1. [6]

Write a note on cellular cofferdam. [4]

How will you determine bearing capacity for a cofferdam founded on

soil? Enlist only the steps to be followed. [6]

Discuss the factors influencing the depth of well foundation. [4]

Write a note on Tilting of well foundation. [6]
ARMARMXR
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M.E. (Civil) (Geotechnical Engineering)
CONSTRUCTION METHODS IN GEOTECHNICAL ENGINEERING
(2013 Course) (501127) (Semester-11)

Time : 3 Hours] [Max. Marks : 50
Instructions to the candidates:
1) Answer any 05 questions.

2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right side indicate full marks.
4) Use of Calculator is allowed.

5) Assume Suitable data if necessary, clearly mentioning the same.

Q1) a) Withneat sketches describe the pile driving equipment and its accessories.
[S]

b) Describe erection of precast piles. [5]
02) Explain circular and rectangular cofferdams with neat sketches. [10]
03) Describe bottom seal of cofferdam and its various construction techniques.[10]
Q4) Write short note on improper tremie concrete procedures. [10]

05) How is launching and towing of caissons done? Explain with sketches. [10]

06) a) Discuss measures to avoid sliding and tipping of poen caissons.  [5]

b)  Write short note on caisson disease. [5]
Q7) Write short notes on pre-splitting and trim blasting. [10]
08) Explain full face tunneling with support and without support. [10]

>
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[5155]_125 [Total No. of Pages :1

M.E. (Civil) (Geotechnical Engineering)
STABILITY OF SLOPES AND EARTH DAMS
(2013 Course) (Semester -1I) (501128)

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

1) Answer any 5 questions from each section.

2) Neat diagrams must be drawn wherever necessary.

3) Figures to the right indicate full marks.

4) All questions carry equal marks.

5) Your answers will be valued as a whole.

6) Assume Suitable data, if necessary.

Q1) Compass swedish circle method and Bishops method for slope stability
analysis and derive the equation for factor of safety against sliding using
Bishops Method. [10]

02) Explain the design considerations in selsmic region for an earth dam. Also,
explain the IS code provisions with respect to factor of safety of an earth dam
considering. With earthquake and without earthquake. [10]

03) Explain the casagrandes graphical method for determination of pheratic line in
an earth dam in case of a) with horizontal filter and b) without filter. [10]

04) Explain the various zones in an earth dam with suitable sketch. Also explain
significance of various zones in zoned dams. [10]

05) Explain various types of piezometers used in an earth dam and their
functions.Explain any one pierometer in detail with sketch. [10]

06) What are the codal provisions of the Indian Railway for the construction of
rail embankments. Draw a typical layout of rail embankment and explain the
functions of various components. [10]

07) Explain in detail the design of geo textile reinforced wall in respect of
a) Internal stability and b) External stability. [10]

08) Whatis effect of smear in drainage. Explain the remedial measures to control
smear. [10]

*x Kk *K



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

P3878 [Total No. of Pages : 2
[5155]-126

M.E. (Civil) (Geotechnical Engineering)
GEOTECHNICAL EARTHQUAKE ENGINEERING
(2013 Pattern) (Semester-I11I)

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

1) Answer any five questions.

2) Neat diagrams must be drawn wherever necessary.

3) All questions carry equal marks.

4) Your answers will be valued as a whole.

5) Use of electronic pocket calculator is allowed.

6) Assume suitable data if necessary.

Q1) a) Compare ‘Continental Drift & Plate Tectonics’. [5]
b) Compare ‘DSHA’ & ‘PSHA’. [5]
Q2) a) Discuss ‘Ground Motion Parameters’. [5]
b) Explain ‘Love Waves’. [5]
03) a) Explain ‘Seismic Reflection test’. [5]
b) Discuss ‘Effect of local site conditions’ on ground motion. [5]
04) a) Discuss ‘Ground Response Analysis’. [5]
b) Explain ‘Green’s Function Techniques’. [5]
05) a) Discuss ‘Liquefaction’. [5]
b) Explain ‘Goodman & Seed Approach’. [5]
06) a) Discuss ‘Seismic slope stability’. [5]
b) Explain ‘Jai-Krishna’ Approach. [5]

PTO.



Q7) a) Explain different soil reinforcing techniques.

b) Discuss ‘EQ Induced settlement’.

08) a) Explain ‘Grouting’.
b) How will you mitigat EQ effects?

[5155]-126 2
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P3879 [5155]_127 [Total No. of Pages : 2

M.E. (Civil) (Geotechnical Engineering)
GEOENVIRONMENTAL ENGINEERING
(2013 Credit Pattern) (Semester -111) (601133)

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

1) Answer any five questions.

2) Figure to the right indicates full marks.

3) Neat diagrams/figures/sketches must be drawn wherever necessary.

4) Assume suitable data information wherever required.

Q1) a) Write the classification of solid waste and explain them in brief. [5]

b) What are the different types of gases which are produced in the landfill?
How these gases are controlled. [5]

02) a) Write the different sources of solid waste. Explain them in brief. [5]
b)  Write a short note on

“Engineering properties and Geotechnical reuse of waste”. [5]

03) a)  Write in brief the laboratory and field evaluation of permeability. [5]

b) What are the methods which are used for detection and control of
sub-surface containment? [5]

04) a) Explain in detail the incineration method of disposal of solid waste and
write the advantages and disadvantages. [5]

b) Whatis land filling? What factors are considered for selection of site for
land filling? [5]

PTO.



05) a)

b)

06) a)

b)

Q7) a)

b)

08) a)
b)

What is land filling? Write the planning and design aspects which are

considered for disposal of solid waste in land filling. [5]
Explain in detail the mechanical composting with neat sketch. [5]
Write brief note on: [5]
i) Ash ponds.

i1) Tailing ponds.

What are the different methods used to transport the containment? Explain
them in brief. [5]

Write the classification of transformation of solid waste and explain them
in brief. [5]

What are the different properties of solid waste? Explain them in brief.[5]

Explain with neat sketch “Single and Double and fill". [5]

How are hazardous, non-hazardous and domestic waste are identified.

[S]
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P3880 [5155]-128 [Total No. of Pages : 2
M.E. (Civil) (Hydraulics Engineering)
FLUID MECHANICS
(2013 Course) (Semester - I) (501041)
Time : 3 Hours] [Max. Marks : 50

Instructions to the candidates:

1)
)
3)
9
5)

01) 2)
b)

Q2) a)
b)

03) a)

b)

04) 2)

b)

Answer any five questions.

Neat diagrams must be drawn wherever necessary

Figures to the right indicate full marks.

Use of logarithms tables, slide rule, electronics pocket calculator is allowed.
Assume suitable data, if necessary.

What is a flow net? What are its uses? (4]
Derive 3-D continuity equation in cylindrical polar coordinates. [6]
Derive Bernoulli’s equation along a streamline. [5]
Write a short note on relaxation technique. [5]

Derive equation for stream function and velocity potential for superposition
of source and sink. Draw shapes of streamlines and potential lines. [6]

An oil of viscosity 0.12 Ns/m? and density 900 kg/m?* flows between two
large parallel plates which are kept at a distance 20 mm apart. The
maximum velocity of flow is 1.5 m/s. Determine [4]

i)  theaverage velocity

i) the discharge per meter width

What are analytic functions? Examine whether following functions are
analytic or not

W=1/Z, W=logZ [4]
Define Couette flow. Prove that for Couette flow the velocity distribution
depends upon Pressure gradient (dp/dx) and velocity (U) [6]

PTO.



05) a)
b)

06) a)

b)

Q7) a)
b)

08) a)
b)

Write a short note on development of boundary layer over a flat plate.[4]

Discuss Karman Pohlhausen’s solution for boundary layer equations.[6]

The velocity profile for laminar boundary layer flow over a flat plate is

u_y
given by u_ = S5 Find the displacement thickness, momentum thickness,
energy thickness. [6]
Write a short note on boundary layer separation. [4]
Write a short note types of turbulent flow. [5]

Derive equation for speed of sound wave in terms of Bulk modulus. [5]

Derive Reynold’s equation of motion. [6]

A rocket is traveling in air of pressure 35 kN/m? and temperature —40°C.
If the Mack angle is 40°, find the Mach number and the velocity of the
rocket. Take R =287 J/kg-K and k = 1.4 (4]

X X X
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P3881 [5155]_129 [Total No. of Pages :1

M.E. (Civil-Hydraulics)
IRRIGATION & DRAINAGE ENGINEERING
(2013 Pattern) (Semester - I) (501042)

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

1) Solve any Five questions from Eight questions.

2) All questions carry equal marks.

3) Figures to the right indicate full marks.

4) Assume Suitable data if necessary.

Q1) a) Discuss transpiration and consumptive use. [5]
b) Explain soil moisture determination. [5]

02) What are the causes of soil erosion and how will you do the conservation of

it? [10]
03) Explain the various elements of drip irrigation with sketch. [10]
04) Discuss in detail the cost economics of lift irrigation scheme. [10]

05) When sprinkler irrigation system will be preferred? Explain in brief the various
types of sprinkler system. [10]

06) Write short notes on: [10]
a)  Warabandi (Rotational water supply)
b) Onfarm structures

07) What do you mean by canal outlets? Also explain canal automation. [10]
08) Write short notes on : [10]

a) Need and purpose of drainage.
b) WMD recommendations.
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Time : 3 Hours]

Instructions to the candidates:

1)
2)
3)
4)
)

Q1) 2)

[5155]-130
ML.E. (Civil Hydraulics) (Semester - I)
PLANNING AND MANAGEMENT OF WATER RESOURCES
(2013 Pattern)

Answer any five questions.

SEAT No. :

[Total No. of Pages : 2

[Maximum Marks : 50

Neat diagrams must be drawn wherever necessary.

Figures to the right side indicate full marks.

Assume suitable data if necessary.

Use of calculator is allowed.

In a lift irrigation project a choice is to be made between two pumps,

with details given in table 1a. Which of these two pumps is economically

superior at an interest rate of 8%. use present worth method.

Table 1 a : Details of pump

5]

Pump | Capital cost | Annual cost | Annual |Life (years) | Salvage
(Rs) (Rs) benefit(Rs value(Rs)
A 50,000.00 6,000.00 17,000.00 11 7,000.00
B 70,000.00 5,000.00 18,000.00 16 9,000.00
b) Describe operation of an impounding reservoir in drought condition. [5]
02) a) Explain aspects of water resources planning and management with
reference to [5]
i)  Technical aspect,
i) Economical and financial aspect,
i) Institutional Aspects

b)  Write a short note on-inter-basin transfer of water.

5]
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03) a)
b)

04) a)

b)

05) a)
b)

06) a)

b)

Q7) a)
b)

08) a)
b)

Explain cost benefit analysis of water resources project. [4]
Explain how to estimate Active Storage Capacity of a reservoir using.[6]
i)  Mass Diagram Analyses and,

i)  Sequent Peak Analyses.

Explain in detail how to estimate the groundwater runoff from a watershed.
[S]

Explain following approaches of water resources planning and
management: [S]

i)  Top-Down planning and management,
i)  Bottom-Up planning and Management,

ii) Integrated Water Resources Management.

Solve Q. 1 a using Annual Cost Method. [5]

Write a short note on-conjuctive use of surface and ground water.  [5]

Explain spatial and temporal scales for planning and management of

water resources. [5]
Explain the role of different bodies in water resources planning. [5]
Explain what are the benefit cost parameters. [5]
Write a short note on-reservoir sedimentation. [5]
Explain how to carry out planning for flood control. [5]
Write a short note on -Discounting techniques. [5]
A A A
22-
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P3882 [5155] - 131 [Total No. of Pages : 2
M.E. (Civil) (Hydraulics)
RESEARCH METHODOLOGY
(2013 Pattern) (Semester - I)
Time :3 Hours] [Max. Marks :50

Instructions to the candidates:
1) Solve any 5 questions.
2) Figures to the right indicates full marks.

Q1) a) Explain the steps in research process. [5]

b) Explain the difference between Research Methods and Research
Methodology. [5]

Q2) a) Enlistvarious Research funding agencies. Discuss about any one in detail.

[S]

b)  With suitable example explain Ex post facto Research. [5]

03) a) In the research process, why is the problem definition stage probably
the most important stage? What are the key issues that need to be

addressed at that’s stage. [5]

b) What are the most commonly used scales for measurement in a research?
Give examples of at least two of them. [5]

04) a) Discuss the advantages of Likert-type Scaling method. [5]

b) Explain the sources which can and /or should be used for selecting a
research problem. [5]

PTO.



05) a)

b)

Q6) 2)
b)

Q7) a)

b)

Explain the Null hypothesis and Alternative Hypothesis with a suitable

example. [5]
Write a note on ‘Multivariate Analysis’. [5]
Write a note on “Features of Factor Analysis”. [5]
Explain Important Parametric tests for Hypothesis testing. [5]

Mention the different types of report, particularly pointing out of the
difference between a technical report and a popular report. [5]

Write a note on “Importance of Patenting a research idea”. [5]

08) Write aresearch proposal for a suitable research problem (any problem related
to Civil engineering can be considered) to a funding agency with reference to
the following terms:

Title, Introduction, origin of the problem, expected outcome, literature review,
Significance of the study in the context of current status, objectives,
methodology, year wise plan. [10]

PP
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M.E. (Civil) (Hydraulic Engg.)
OPEN CHANNEL HYDRAULICS
(2013 Pattern) (Semester - IT) (501046)

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

1) Answer any five questions.

2) Neat diagrams must be drawn wherever necessary.

3) Figures to the right indicate full marks.

4) Use of logarithms tables, slide rule, electronics pocket calculator is allowed.

5) Assume suitable data if necessary.

Q1) a) Show that maximum velocity in a circular channel happens when

y/D=0.81. [6]
b) Classify hydraulic jump using the Froud No. Draw the sketch of each
jump and state the energy dissipation possible. [4]

02) a) Derive Chezy’s formula. Also derive relation between Chezy’s ‘C’ and
Manning’s ‘n’. [5]

b) Derive relation between conjugate depths for hydraulic jump on sloping
floor. [S]

03) a) Explain the characteristics of M2 profile and state one example of its
occurrence. [2]

b) Derive dynamic equation of Gradually varied steady flow in standard
notations. [8]

04) a) A triangular channel has a side slope of 1:1 and longitudinal slope of
1/1000. Determine whether the channel is mild, steep or critical when
discharge of 0.25 m*/s flows through it. Take Manning’s n =0.015. Also
state for which range of depths the flow will be in Zone 1, Zone 2 and
Zone 3. (4]

b) A rectangular channel 20 m wide flow with normal depth of 2 m with a
slope of bed 1 in 6400. At a certain section, the flow depth is 3 m. How
far upstream or downstream of this section will the depth be 2.6 m. Use
step method and take only two steps. Take Manning’s coefficient =
0.015. sketch and mention the profile. [6]
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05) a)

b)

Q6) 2)

b)
Q7) a)

b)

08) a)
b)

Discuss the development of Muskingum method of flood routing stating
the equations and algorithm. [5]

Derive De Marchi equation for side weir [5]

Route the following flood through a reach for which K = 12h and
x = 0.2. At t = 0 the outflow discharge is 10 m’/s. Use Muskingum
method. [6]

Time (h)|0 6 | 12 | I8 241 30 | 36 | 42| 48| 4

Inflow [10 | 20| 50 | 60 55| 45 35 27 20 15
(m3/s)

Classify the SVF profiles. [4]
Derive dynamic equation of uniformly progressive wave in gradually varied
unsteady flow. [6]
Write a short note on solitary wave. (4]
Explain with sketches types of surges. [4]
Derive equation for discharge in dam break analysis. [6]
P roSD
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P 3884

M.E. (Civil) (Hydraulics)
SEDIMENT TRANSPORT &RIVER MECHANICS
(2013 Course) (Semester-1I) (501047)

[5155]-133 [Total No. of Pages :2

Time : 3 Hours] [Max. Marks : 50

Instructions to the candidates:
1) Solve any Five questions from Eight questions.

2) All questions carry equal marks.
3) Figures to the right indicates full marks.
4) Use of scientific calculator is allowed.

5) Assume suitable data, if necessary.

Q1) a) Explain fundamental properties of individual sedimentary particles.

b) Discuss the nature of sediment problems.

Q2) a)  Write short note on Shields analysis.

b)  What are the significance and characteristics of dunes, antidunes?

5]
5]

5]
5]

03) a) Explain the different empirical, dimensional and semi-theoretical bed load

equations.

b) What are the different Modes of sediment transport.

[7]
3]

04) a) What do you mean by bed load? Explain DuBoys equation giving basic

assumptions made in it.

b) Explain “Saltation mechanism”.

5]
[S]

PT.O.



05) a)

b)

Q6) 2)

b)

Q7) a)
b)

08) a)
b)

Design an irrigation channel in alluvial soil according to Lacey’s method
for following data. [5]

i)  Full supply discharge: 75 m*/sec
ii) Lacey’s silt factor - 0.9
iii) Channel side slope 0.5H: 1V

Explain Bunch and simmon-Albertston method for design of stable
channel. [5]

Write a short note on. [5]
i)  Suspended load measurement,

i)  Continuity Equation for sediment

Explain agradation and degradation. [5]
What are the objective of river training and bank protection. [5]
Explain sediment control in case of river training works. [5]

Explain different river models with respect to its need & importance.|5]

Discuss sediment transport through pipes. [5]

>
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ML.E. (Civil) (Hydraulics)
HYDROLOGY
(2013 Course) (Semester - I1)
Time : 3 Hours] [Max. Marks : 50

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

Q1) a) Explain why hydrology becomes the base for development of a nation.
What are components of hydrology and explain their importance in

development of water resources of a country. [5]

b) What are the various losses of precipitation and draw an engineering
representation of hydrologic cycle. [5]

02) a) What are the different infiltration equation? Explain how the parameters
f ,f , & kinthe Horton equation are obtained from experimental data.[5]

b) What do you understand by Stochastic process and explain the necessity
of using such process? Explain the hydrologic time series with example.

[S]
03) a) Explain how Stochastic Processes is classified and explain. [6]

i)  Stochastic Processes with Continuous Parameter and Discrete State
Space.

i)  Stochastic Processes with Continuous Parameter and State Spaces.

b)  What do you understand by synthetic unit hydrograph? Explain the Synder
method for the peak discharge of the unit-hydrogrph. [4]

PTO.



Q4) a) With sketch of a unit hydrograph and discuss the various assumptions in

deriving the same. Explain the convolution and deconvolution methods
in determining the direct runoft. [5]

b) The following ordinates of 4hr unit hydrograph was obtained for a
catchment. [5]

Time 0|4 |8 [12 |16 |20 [24 |28 (32 |36 |40 |44

(hr)

ord O | 18 |55 | 135|110 (85 [68 (45 [28 (20 [10 |O

Derive the flood hydrograph for the catchment due to the storm as below.

Time from start of storm (hr) 0 4 8 12

Accumulated rainfall (cm) 0 4.5 5.0 8.5

Assume a base flow of 18 m3/s and ®- index of 0.20 cm/h.

05) a)

b)

Q6) 2)

b)

What is concentration time and how is it estimated? Describe the method
of estimating T _ year flood using Gumbel distribution. [5]

Explain in detail the construction of extreme value probability paper. [5]

What are aquifers and explain aquiclude, aquifuge and aquitard. [5]

The following details are available for an water bearing strata that connects
2 aquifers. The current groundwater potential was builtup during 10,000
year of groundwater movement between 2 aquifers.

Distance between 2 aquifers= 40 km, Aquifer thickness=35m, inclination
of aquifer is 20m/km. Hydraulic gradient=0.55m/km. Find the
transmissibility of the aquifer. [5]
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Q7) a) Derive the Theim equation for confined aquifer and what are its limitation.
[4]

b) A gravity well has a diameter of 50cm m. The depth of water in the well

is 38 m before the pumping is started. When pumping is being done at

the rate of 3.33 x 10-2 cumecs, the drawdown in a well 12 m away is 4.3

m and in another well 25 m away is 1.8 m. Determine: (1) Drawdown in

the well (2) Co-efficient of permeability (3) The maximum rate of pumping
the well. [6]

08) a) What are the different types of artificial recharge of groundwater and

explain any one method. [5]
b)  Whatare the main factors that produce a change in groundwater quality?

Explain the water quality plots. [5]

*x Kk K
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M.E. (Civil) (Hydraulics)
DAM ENGINEERING
(2013 Course) (Semester - I11)

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

1) Answer any five questions.

2) Figures to the right indicate full marks.

3) Assume suitable data, if necessary and state them clearly.

4) Use of electronic pocket calculator is allowed.

Q1) A gravity dam is 10m high has a top width of Im base width 9m and the front
face is vertical. Assume unit weight of concrete = 24 kN/m? and the water
is stored up to the top of dam. Determine [10]
a) FOS against overturning.
b) Compressive and principle stress at toe & heel.
c) Shear stress at toe & heel.

02) a) Explain methods of controlling temperature in mass concreting. [5]
b) Discuss Rollar comparted concrete-concept, method of placing,
advantages & disadvantages & case study. [5]

03) a) Explain with a neat sketch classification of arch dam. [5]
b) Derive the equation for thickness of rib of arch dam. [5]

04) a) State various types of instrument used in dam and its significance. [5]
b) Explain the types of Butlress dams. [5]

05) Determine the factor safety of D/S slope of an earthen dam of homogeneous
section drawn to scale of 1: 500 with the following data [10]
a) Length of slip circle =15 cm
b) Total area of N-rectangle = 16.5 cm?
c) Total area of T-rectangle = 7 cm?

PTO.



d)
€)
f)
g)

Total area of U-rectangle = 5¢cm?
Angle of internal friction =26°
Cohesion, C = 0.2 kg/cm?

Specific weight of soil = 1.8 kg/cm?

06) An earthen dam made up of homogeneous section has the following

data:

a)
b)
c)
d)
e)
f)
g)

[10]
Coefficient of permeability = 5 x 10 cm/s
R.L. of top of dam = 200m
R.L. of deepest river bed = 178.00m
H.FL=197.5m
Width of dam at top = 4m
U/S slope = 3:1
D/S slope = 2:1

Draw seepage line if a horizontal filter of 25m length is provided inwards
from D/S toe of dam.

Q7) Design the profile of ogee spillway of 125m length to carry discharge of
2500 cumecs. Take the level of bed of river as 500m and the level of
water = 550m. [10]
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M.E. (Civil - Hydraulics)
OPTIMIZATION TECHNIQUES
(2013 Course) (End Semester) (Semester -111I)

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

1) Answer any FIVE questions.

2) Neat diagrams must be drawn wherever necessary.

3) Figures to the right side indicate full marks.

4) Assume Suitable data if necessary.

5) Use of calculator is allowed.

Q1) a) Minimize Z = 3x,+ 2x,+4x, [6]
S.t. 2x, +x, +x, =60
3x,+ 3x, + 5x, 2 120
X, X,, X; 2 0. Use two phase method only.

b) Find the value of x in the interval (0, 1) which minimizes the function
f=x(x—1.5) to within £ 0.05 by [4]

i)  the golden section method and

i)  the Fibonacci method.

02) a) Find the minimum of the function f =A°—-5A4°—-181+5 Golden section
method in the interval (0, 5). [5]

b) Carryout five iterations for the following problem using method of steepest
descent. [5]

Assume that X° = 0.
3 — 2
Min X)) =x, —x, + x* — x,x,

PTO.



03) a) Water is to be supplied to three irrigation areas in terms of number of full
units of water to maximize benefits. The supply for the three irrigation
areas are given in table below. Determine the optimal solution when water

available is 6 units.

Unit of water Benefit of each irrigation area
Area 1 Area 2 Area 3

0 0 0 0

1 30 20 45
2 60 30 65
3 80 70 82
4 90 95 95
5 110 135 120

6]

b) Explain in detail with suitable example - canonical form of the LPP. [4]

04) a) Solve by the Big M method:

Maximize Z = 2x1 + 5x2 —3x,

S.t. x,tx, tx,= 10

xl—xzzl

2x1 + 3x2 tx, < 40

[S]

b) Explain algorithm of Newton's method. What are its advantages over
steepest gradient technique?
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05) a)

b)

06) a)

b)

Q7) a)

b)

Due high level in employment in Pune, mobility of population towards
Pune in last decade increased tremendously. This mobility is from other
parts of Maharashtra State. Following table shows mobility of population
amongst Pune, Kolhapur and Nagpur in percentage. Assume population
proportion is 70,00000, 20,00000 and 10,00000 respectively. [6]

Pune Kolhapur  Nagpur

Pune 50% 30% 20%
Kolhapur | 10% 70% 20%
Nagpur | 10% 40% 50%

Assume mobility period is 10 yrs. What will be population after 10yrs
and 20 yrs.

Explain Decision Tree in Decision Analysis. [4]
Solve the Game. [5]
B, | B,
A, 281 0
A 2 12
A, 4 7
What is Simulation? Explain applications of simulations. [5]

Data have been accumulated at a banking facility regarding the waiting
time for delivery of trucks at the loading deck is 2 per hour. The average
time to load truck using 3 loaders is 20min. Find [6]

i)  Expected no. trucks in the system.

i)  Expected no. trucks waiting to be served.

i) The expected time in waiting line.

iv) The probability that the truck has to wait for service.
v)  The probability of no units in the system.

Explain queuing theory with suitable example. (4]
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08) a) Following is the distribution of defective pieces in a manufacturing process

of a MNC in Pune. [6]
No. of Defective Items | 0 10 20 30 40 50
Probability 0.01 0.20 | 0.15 0.50 | 0.12 | 0.02

Consider the following sequence of random numbers
48,78, 19, 51, 56, 77, 15, 14, 68, 09.

Using this sequence, simulate the number of defective items for next 10
days.

b) Explain Zero sum game with an example. [4]

P®R®®
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M.E. (Civil)(Structure Engineering)
ADVANCED MECHANICS OF SOLIDS
(2013 Course) (Semester - I) (Credit)

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

1) Attempt any five questions from the following.

2) Neat diagram must be drawn wherever necessary

3) Figures to the right indicate full marks.

4) Assume suitable data, if necessary and clearly state.

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

6) Use of electronic pocket calculator is allowed.

Q1) a) A plane passing through a point (X, y, z) in a stress elastic body has its

normal n having direction cosines cos (n, x), cos (n, y) and cos (n,
z). Obtain expression for the resultant stress and its direction in the form
of six independent stress components at the point. [6]

b) Obtain the strain-displacement relation for the six independent strain
components in an elastic body. [4]

Q2) a) Define Airy’s stress function ¢ when the body forces are absent. Prove
that ¢ satisfies the governing equation V*¢ =0. [7]

b) Explain with suitable example plane stress and a plane strain problem of
elasticity. [3]

03) a) Write the basic equation for a plane stress 2D problems in polar
coordinates. [3]

b) Obtain differential equation of equilibrium in polar coordinate. [7]

04) a) A thick wall cylindrical vessel has an inside diameter 300 mm and the
outside diameter 400 mm. The vessel is subjected to an internal pressure
of 40 MPa. Determine the variation of radial and circumferential stresses
in the vessel. [4]

b) Obtain stress components when concentrated load acting on the vertex
of'a wedge (Michell’s problem) [6]
PTO.



05) a)

b)

Q6) 2)
b)

Q7) a)

b)

08) a)

b)

A quarter circle beam of radius 2 m curved in plan is fixed at A and free
at B. It carries vertical downward load P =50 kN at free end B, determine
the deflection at free end B. [5]

Determine the reactions at supports for a semicircular beam ABC loaded
with uniformly distributed load w kN/m over entire span. The beam is
simply supported at end A & C and continuous over support B.  [5]

Differentiate between beam curve in plan and elevation. [3]

Show that the neutral axis of curve beam in elevation is below the
centroidal axis towards the center of curvature.. (7]

Explain St. Venant’s theory of torsion for prismatic bars of non circular
cross section. [5]

Explain membrane analogy for thin walled structures. [5]

Explain Winklers foundations and obtain differential equation for beams
on elastic foundation. [6]

Explain the following: [4]
i)  Infinite beam

i)  Semi-infinite beam

iii) Finite beam

iv) Foundation modulus
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M.E. (Civil-Structures)
STRUCTURAL DYNAMICS
(2013 Course) (Semester - I) (End Semester)

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

1) Answer any five questions.

2) Figures to the right indicate full marks.

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

4) Use of electronic pocket calculator is allowed.

Q1) Explain with suitable examples the various forms of damping and their effects
on the response of structures. [10]

02) Explain convolution integral with an example. [10]

03) A 750 kg machine is mounted on a platform and is subjected to an excitation
force F as shown in Fig. 1. The combined stiffness of the columns supporting
the platform is k. Determine the amplitude of the motion and the force transmitted
to the foundation when k =2 x 10° N/m. [10]

750 kg F=350c0os18.49¢

Fig. 1

04) Explain linear acceleration method. [10]

PTO.



05) Determine the natural frequencies and mode shapes for the system shown in

Fig.2. Consider m =9 kg; m; = 1 kg; k, = 24 N/m; k, =3 N/m; k, =3 N/m
andc, =c¢c,=c,=0.

[10]
ki k2 ka
_:M_ m ;' m; -

Fig. 2

06) Determine the natural frequencies of the system shown in Fig. 3 by the Stodola
method. Consider m =m, =m, =m and k, =k, =k, =k.

[10]
W] ] e ] ]
Fig.3
07) Explain step-by-step procedure of Wilson-0 method. [10]
. . . X
08) The assumed modes for the uniform beam shown in Fig. 4 are T and
. ﬂ'x .
sin| 77 | Determine the two natural frequencies and modes shapes using the
Rayleigh-Ritz method. [10]
1 l |
— —
| (m, E, I) A
k$
|
Fig. 4
X X X
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M.E. (Civil - Structures)

ADVANCED DESIGN OF STEEL STRUCTURES (ADSS)

(2013 Course) (Semester-I)

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

)
)
3)

9
3
6)

Q1) 2)

b)

02) a)

b)

Answer any five from eight questions.
Figures to the right indicates full marks.

Use IS - IS: 800-2007, IS: 800-1984, IS: 801, IS: 802, IS: 811, SP-34 and
Nonprogrammable calculator.

Neat diagrams must be drawn wherever necessary.
More reproduction from IS code as answer, will not be given full marks.

Assume suitable data, if necessary.

Explain which are different loads are coming on Hoarding Structures.[3]

The design factored forces coming in member of a hording structure are
200 KN tensile force, and 100 kN compressive force. Design a channel
section back to back on opposite faces of 8 mm thick gusset plate with
M20 black bolt of 4.6 grade of steel. Take length of member as 3m c/c.
Draw the design sketch. (7]

List out the various assumptions made while designing castellated beams.
3]
Design a castellated beam in grade Fe410 steel to carry an imposed load

of 4.5kN/m and dead load of 3kN/m over a simply supported span of
12m. Assume that the compression flange is fully restrained. [7]

PT.O.



03) a) List out the various forces acting on microwave towers. [3]
b) A 40m high microwave antenna lattice tower is to be built near pune the

terrain at the site is nearly a level ground with terrain of category 1. The
diameter of the hemispherical antenna disc, fixed at the top is 3m. The
width of the tower at the top is 3m. Select a suitable configuration for the
tower and determine maximum compressive fore and tension in the tower
legs and also the maximum shear at the base, for the following data. [7]
Weight of antenna disc and fixtures: .5kN
Weight of paltform at the top: 1.0kN/m?
Weight of railing at top: 0.5kN/m?
Weight of ladder and the cage: 0.75kN/m

Weight of miscellaneous item: 2.5kN

04) A steel tower is to be erected for transmission line of a single circuit 3-phase
50cycles/sec, to transmit 40MWat 0.85 power factor for 200 km. Assuming
Suitable data determine the maximum sag of the conductor at mid span. [10]

05) a)  Write a short note on. [4]
i)  List out the advantages of tabular members.
i) Types of connections used in round tubes.

b) A tabular column hinged at one and roller support at other end has the
outside diameter of the tube 150mm and is of heavy gauge (i.e @ 16.2
kg/m). The length of the column is 3.0m. Determine the safe load the
column can carry if the column is of IS 1161 grade Yst 240 steel. [6]

06) a) What are the advantages and disadvantages of light-gauge sections and
draw different forms of it. [3]

b) Find the column section properties and allowable load for the column
section shown in Figure 1. The effective length of column is 3.0m. Take
fy=235 MPa. [7]

Figure 1
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Q7) Design a self supporting lined chimney to the following particulars [10]
Height of the chimney = 70m.
Diameter of the chimney = 3.5m
Thickness of the lining = 120mm
Wind Pressure = 1250N/mm? on flat vertical surface.
Take safe tensile stress = 135 N/mm?.

The foundation has to rest on medium soil having bearing capacity =230 kN/m?

08) A column section ISHB350@ 907.4 N/m is subjected to following factored
loads. [10]

Axial compressive load, P =450 kN
Moment, M = 85 kN.m

Assuming M25 grade of concrete for the pedestal and a square base plate,
design the following

i)  Thickness of base plate
i)  Anchor bolts.
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M.E. (Civil) (Structural Engineering)
RESEARCH METHODOLOGY TREATMENT
(2013 Pattern) (Semester - I)

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

1) Solve any Five questions.

2) Figures to the right indicate full marks.

Q1) a) Enlist various types of Research and discuss any one type of Research
which is relevant to Civil Engineering with example. [5]

b) Define case study research method in CIVIL ENGINEERING and give
two examples. [5]

02) a) “Research provides the basis for nearly all government policies in our
economics system. Explain. [5]

b) List components of research paper to be published in journal. [5]

03) a) Write a note on “Primary and secondary methods of Literature survey”.

[S]

b) Explain the characteristics of a good sample design. [5]

04) a) Explain the various sources of error in measurement. [5]

b) Enumerate the different methods of collecting data. Explain its merits

and demerits. [5]
05) a) Explain the significance of the analysis of variance. [5]
b) Write a note on “Two tailed and one tailed tests”. [5]

PTO.



06) a) Write a note on ‘cluster analysis’. [5]

b) Enlist Important Parametric tests for Hypothesis testing and explain.[5]

Q7) a) Explain the steps for patenting a research idea. [5]

b) Write a note on “Importance of publishing research papers”. [5]

08) Write aresearch proposal for a suitable research problem (any problem related
to Civil engineering can be considered) to a funding agency with reference to
the following terms:

Title, Introduction, origin of the problem, expected outcome, literature review,
Significance of the study in the context of current status, objectives,
methodology, year wise plan. [10]

Fomady Aoy
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M.E. (Civil - Structural Engineering)
FINITE ELEMENT ANALYSIS
(2013 Pattern) (Semester - II)
Time :3 Hours] [Max. Marks :50

Instructions to the candidates:

1)
)
3)
9
5

01) 2)

b)

02) a)

b)

Attempt any five questions.

Neat diagrams must be drawn wherever necessary.

Figures to the right indicate full marks.

Use of non Programmable electronic calculator is allowed.
Assume suitable data, if necessary.

The potential energy of a simply supported beam of length ‘1’ loaded by

t1(dvY
a central concentrated force P is H:JE El[ e ) dx—Pv  where EI is
0

the modulus of flexural rigidity, ‘v’ is transverse deflection of the beam.
Assuming the deflection function as v=Asin (7 x/1), find the maximum
deflection using Ritz method. Assume EI to be constant. (4]

Derive elemental stiffness matrix for a beam element using variational
approach. [6]

Difterentiate between
i)  CST and LST elements.
i)  Grid refinement and use of higher order element. [4]

Write in detail the convergence requirements for a displacement function.
Explain each requirement with suitable example. [6]

03) A beam fixed at its ends carries a central point load P. There is an elastic
spring support under the load having stiffness 76EI/L°. Analyse the beam
using direct approach of FEM. [10]

PTO.



04) a) For constant strain triangular element, derive shape functions using area
coordinates and derive the strain displacement matrix|B]. [5]

b) Derive all the shape functions of an eight noded brick element of unit
length. Consider the origin (0,0,0) at node 1. [5]

05) Write the expressions for normal and shear strain for the axisymmetric element
and give the elasticity matrix [D] matrix for the axisymmetric element Derive
from the first principles (Assuming displacement function) the stiffness matrix
for a typical triangular axisymmetric element. [10]

06) A quadrilateral element has coordinates: A (0, 0), B (10, 0), C (10, 15), D
(0,10). Transform this element into a square element in natural coordinates.
Find out the Jacobian and its determinant. [10]

Q7) Write in detail about Mindlin’s plate element. [10]

08) Write about the finite element formulation using four noded degenerated
quadrilateral shell element. [10]

Fomady oGy
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M.E. (Civil - Structures)
THEORY OF PLATESAND SHELLS
(2013 Credit Course) (Semester-1I)
Time : 3 Hours] [Max. Marks : 50

Instructions to the candidates:

1)
2)
3)
9

3
6)

01) 2)

b)

Q2) a)
b)

03) 2)

b)

04) a)
b)

Answer ant five questions from the following.

Neat diagrams must be drawn wherever necessary.
Figures to the right indicates full marks.

Assume suitable data, if necessary and clearly state.
Use of cell phone is prohibited in the examination hall.

Use of electronic pocket calculator is allowed.

Differentiate small and large deflections of thin plate. Explain the

assumption of small deflection theory of thin plates. [5]
Derive an appropriate expression for pure bending of plates. [5]
Explain boundary condition for the analysis of plates. [3]

A rectangular plate of size a x b with four edges simply supported carries
a uniformly distributed load g. Derive an expression for moments using
Navier’s method. [7]

Derive an expression for maximum deflection of the rectangular plate
with simply supported edges subjected to moments M distributed along

the edge at y =t b/2 by Lavy’s method. [8]
Explain in brief moment curvature relationship for first order shear
deformation theory. [2]
Develop moment curvature relations for a circular plate. [5]

Describe the boundary condition for the circular plate and a circular
plate with central hole. [5]

PT.O.



05) a)
b)

06) a)

b)

Q7) a)

b)

08) a)

b)

State and explain in brief classification of shell with sketches. [4]

Differentiate cylindrical, conical and spherical shells on the basis of
analysis. [6]

Explain application of membrane theory for the analysis of Circular
cylindrical shells. [5]

Derive equilibrium equations for circular cylindrical shells using membrane
theory. [5]

Derive governing differential equation for circular cylindrical shells using
bending theory. [5]

Analyze pipes and pressure vessels using bending theory. [5]

Explain in brief principle of Lundgren’s beam theory and its application

for the analysis of cylindrical shell. [5]
Differentiate beam analysis and arch analysis using beam theory. [5]
>
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[5155]-143
M.E. (Civil Structure)
ADVANCED DESIGN OF CONCRETE STRUCTURES
(2013 Pattern)

Time : 3 Hours] [Maximum Marks : 50
Instructions to the candidate:
1) Attempt any five questions from the following.

2) Draw neat diagrams.

3) Figures to the right indicates full marks.
4) Assume suitable data if necessary.

5) Use of cell phone is prohibited.

6) Use of electronics pocket calculator, is 456 is allowed.

Q1) a) Drawyield lines for the following. [6]

1)  Right angled triangular slab, fixed at two sides making right angle,
unsupported at third side.

i)  Rectangular slab with three edges fixed and one long edge unsupported.
b)  Write short note with sketches on Characteristics of yield lines. [4]

02) A rectangular slab is simply supported at the ends. Design the slab to carry
superimposed load of S5kN/m?, if the slab is to be orthogonally reinforced.
Use M20 and Fe 500. Use yield line theory. [10]

Q3) Design a grid slab for a floor of hall 14mx16m having square grid of 2m. Use
M25 and Fe415. [10]

04) Design an interior panel of flat slab 5Smx6m for a live load of SkN/m? and FF
1kN/m?. Use M20 and Fe 415. [10]

PTO



035) Design a container for circular type ESR for 1 lakh liters with straight height
12m using M25, Fe 415 in earthquake zone III. SBC is 200kN/m?. Design of
staging is not required. [10]

06) Design a square bunker to store 110 tonnes of cement for the following.
Density of 10 cement is 32kN/m?. Angle of repose is 29°. use M25 Fe 415.
Draw details of reinforcement. [10]

Q7) Design raft foundation for the following center to center distance of column in
both directions is 2.4m, column size 300x300mm, working axial load on each
column is 600kN. The depth of the strata is 1.8m. Use M20 and Fe 415. SBC
100kN/m?. Draw reinforcement details. [10]

08) a)  Write detailed note on design of formwork for flat slab. [10]
b)  Write detailed note on Bar bell shear wall.
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M.E. (Civil) (Structure)
EARTHQUAKE ENGINEERING & DISASTER MANAGEMENT
(2013 Course) (Semester-11I) (End Semester) (601013)

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

1) Answer any five questions.

2) Figures to the right indicate full marks.

3) If necessary, assume suitanle data and indicate clearly.

4) Use of electronic pocket calculator is allowed.

Q1) Explain any three types of man-made disasters. [10]
02) Write anote on pre-disaster activities. Explain any one activity in detail. [10]
03) What is response spectrum? When is it used for the analysis? [10]
04) Expalin capacity based design. [10]

05) A restrained beam of span Sm carries a total uniformly distributed load of
55 kN/m. The moment due to lateral loads is 80 kN-m. the shear force is
60 kN. Design the beam and sketch the detail as per IS : 13920. [10]

06) What are the functions of shear walls? Explain the different types with neat
sketches. [10]

07) What parameters need to be considered while doing fire analysis of steel

structures. [10]

08) Explain the models of failure of masonry structures. Explain two repair
techniques. [10]
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M.E. (Civil) (Structures)
STRUCTURAL DESIGN OF CONCRETE AND
PRESTRESSED BRIDGES
(2013 Course) (Semester - I11I)

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

1) Answer any five questions.

2) All answers should be written in same book.

3) Figures to the right indicate full marks.

4) Use of IRC-5,6,18,27,45,78 & 83 codes, IS 1343, IS 456-2000 is allowed.

5) Mere reproduction of theory from IS or IRC codes as answer will not get full credit.

6) Neat diagrams must be drawn wherever necessary.

7)  Assume any other data, if necessary.

Q1) a) Write short note on structural forms of bridge decks. [5]
b) What are the factors affecting the span of bridge. [5]
02) a) Write short note IRC 70R loading. [5]
b) Explain loading standards for railway bridges. [5]
03) Design only slab the slab culvert with the data: [10]

Clear span of the culvert =5 m

Clear carriage way width =7.5m

Size of kerb =200mm x 600 mm

Average thickness of wearing coat 80 mm

Use material M30, Fe 500

Loading class AA

Draw the cross section showing details of reinforcement at mid-span and at

junction of the slab are kerb.
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Q4) Design the deck slab only and calculate the maximum bending moment and
shear force intermediate post tensioned prestressed concrete bridge girder
for the following. Effective span=16m, width of carriageway=7.5m, No. of
beams 4, equally spaced along the carriageway width, Spacing of cross
girders=4m cle, width of footpath on either side of carriageway=1.2m loading
class=IRC class AA, kerb size=200 X 600mm, Material M25 & TMT for
deck slab. [10]

05) a) Differentiate between rigid frame bridges and simply supported bridges.
[S]
b) Explain with sketches, how rigid frame bridges are classified [5]

06) Design a reinforced elastomeric bearing at a pinned end of a plate girder of a
bridge with following data. [10]
Maximum vertical load = 400 kN
Dynamic vertical load = 40 kN
Transverse lateral load = 50 kN
Longitudinal load = SOkN
Longitudinal total translation 10 mm
Rotation at support 0.003°
Shear modulus of elastomeric bearing = 1.2 N/mm?

Allowable comp. stress for concrete = 8 N/mm?’
Allowable comp. stress for elastomer = 10 N/mm?

07) a) Explain the forces acting on wing wall for bridges. [5]
b) Explain with sketches, the types wing walls. [5]

08) Design open well type foundation for a pier in sandy soil for following: [10]
Diameter of pier at bottom=2m
Height of bearing above the maximum scour level=25m
Permissible horizontal displacement at bearing level = 10mm
Total vertical load including self-weight of pier= 8000kN
Total lateral force at scour level= 130kN
Submerged unit weight of soil= 10 kN/m?
Material of pier and footing= M30 & Fe500
Design the RCC well and check the stresses at the staining.

P®R®®
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ML.E. (Civil)
WATER RESOURCES AND ENVIRONMENTAL ENGINEERING
Planning and Management of Water Resources
(2013 Course) (Semster - I) (501081)

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

1) Answer any five questions from all the questions.

2) Neat diagrams must be drawn wherever necessary

3) Figures to the right side indicate full marks.

4) Use of calculator is allowed.

5) Assume suitable data, if necessary.

Q1) a) What are various opportunities created by water resource? Justify need
of planning and management of water resources. [6]

b) Explain the system components of water resources planning and
management and state various approaches of planning and management
of water resources. [4]

02) a) Comment on constraints for development of water resources. [5]

b) Explain constraints like non reversibility for development of water
resources. [S]

03) a) Explain financial analysis of multipurpose water resources projects. [6]

b) Comment on repayment of cost in multipurpose project. [4]

04) a) How the priority is fixed as per Maharashtra water act for various
purposes. [6]

b) What are various plans implanted for controlling flood. (4]

05) a) How reservoir sedimentation control is playing important role in water
management. [4]

b) Explain any one water doctrine to avoid conflict amongst users. [6]
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Q6) 2)

b)

Q7) a)
b)

08) 2)
b)

How is the impact of climate change on river flow regimes related to the
impact on mean annual runoff. [4]

Explain vulnerability assessment of water supply in agricultural reservoir
utilizing probability distribution and reliability analysis methods. [6]

Write a note on center for ground water evaluation and management.|4]

Explain how conjunctive use of surface and ground water play Important

role in water management. [6]
State discounting techniques and explain any one. (4]
Explain social benefits due to water resources projects. [6]

X X X
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ML.E. (WREE)
ENVIRONMENTAL CHEMISTRY & MICROBIOLOGY
(2013 Pattern) (Semester - I) (501082)

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

1) Answer any Five questions.

2) Figures to the right indicate full marks.

3) Assume suitable data wherever necessary.

4) Use of electronic pocket calculator is allowed.

Q1) A 50 m stack height is used for boiler which consume 1000 kg of coal/hr is
having 0.8% of sulpher. Calculate average ground level concentration in
microgram per gram under following meterological conditions. [10]

Stability Wind speed

ClassB | 1IKm 4Km 1Km 4Km -

141 500 120 510 4m/sec.

Also, determine plume height by using Holland’s equation temp. of ambient
air is 20°C, temp. of stack gas is 200°C, velocity of stack gas 10m/sec,
Atmospheric pressure 1000 m Bar.

Q2) Determine solvent requirement for adsorption tower to remove sulpher dioxide
gas having discharge 20 cm/sec at 1 atmospheric pressure and 20°C. sulpher
dioxide content 8% by volume. If system in design for 91% removal than
equilibrium line of sulpherdioxide & water is x=y/40. Also plot equilibrium
line for different values of x & y. [10]

03) a) A 0.20 kg of air at pressure of 140 KN/m? occupies 0.12 cum volume
after this conditions air is compressed to 1400 KN/m?. Air behave
pv”1.2 = content. Determine w.D., change in internal energy and entropy.

[6]
b) Explain basic principle of AAS, its applications. [4]
PTO.



04) a) Determine diameter of cyclone chamber for the following data;viscosity
at 20°C = 1.2 x 107 kg/m™, density of particle = 1200kg/m?*, density of

gas = 1Kg/m?®; n=10; w=1m, L=4m, Discharge = 6m?/sec. [6]
b) Explain different methods for removal of TDS. [4]
05) Find capacity of anaerobic digester; from following data; [10]

MCRT = 10 day;8s = 600mg/lit; ss removed in PST = 60%, sp. gravity of
sludge = 1.04; concentration of solids in sludge ps = 0.06; Density of water =
1000 Kg/m?®.

Find-

a)  Sludge produced due to S.S.removed.

b) Volume of primary sludge.

c) Volume of digester.

06) Explain basic principle of Trickling filter, draw neat sketch and its applications
with design parameter. [10]

Q7) Explain the electro dialysis process and determine power required for electro
dialysis process for the following data;
Q =4000 m*/day; TDS = 2000 mg/lit; No.of cells = 300 catians and anions
concentration =0.011 Eq/L; salt removed efficiency = 50%; current efficiency
= 90%; R = 50 ohm use data sheet if required. [10]

08) Write basic principle diagram & application with design parameters of the

following;
a) Common efficient Treatment plant. [5]
b) Activated sludge process (ASP) [5]
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M.E. (Civil ) (Water Resources and Environmental Engg.)

FLUID MECHANICS
(2013 Course) (Semester-I) (501083)

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

1)
2)
3)
9

3

Q1) 2)

b)

02) a)
b)

03) 2)

b)

Answer any five questions.

Neat diagrams must be drawn wherever necessary.

Figures to the right indicates full marks.

Use of logarithms tables, slide rule, electronics pocket calculator is allowed.

Assume suitable data if necessary.

The velocity potential function for a two-dimensional flow is @ =x (3y—1)
at a point P(3,5) determine: the velocity, the value of stream function.|[6]

Define nominal thickness, momentum thickness, energy thickness and
laminar sub-layer of a boundary layer. [4]

Derive Bernoulli’s equation along a streamline. [4]

For the following velocity profiles in the boundary layer on a flat plate,
calculate the displacement thickness in terms of the nominal boundary
layer thickness §’ a) w/U =n b) w/U = 2n—n’ Where n = y/§ [6]

Derive differential form of continuity equation in cylindrical polar
coordinate system. [5]

A circular pipe of 25mm diameter and 2m long carried an oil of sp. gr.
0.9 and viscosity 0.15 N-s/m? at 1/10 of critical velocity for which
Reynold’s number is 2450. Find: a) Velocity of through pipe b) head in
meters of oil to maintain flow. [5]
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04) 2)

b)

05) 2)
b)

Q6) 2)

b)

Q7) a)
b)

08) a)
b)

Derive equation for stream function and velocity potential for a doublet.
[S]

Derive equation for velocity distribution for flow between parallel plates
with one plate moving and the other at rest starting with Navier-Stokes

equations. [5]
Derive Karman Intergral momentum equation. [5]
Derive Reynolds equation of motion. [5]

Derive equation for boundary layer over a flat plate starting with boundary
layer equations. [6]

What are the factors affecting the transition from laminar to turbulent
flow. [4]

Drive equation for stagnation density. [5]

Discuss the analogy between the normal shock wave and the hydraulic

Jjump. [S]

Derive equation for work done in adiabatic process. [5]

What is the effect of compressibility on drag. [5]
> > >
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M.E. (Civil) (Water Resource & Environmental Engineering)
RESEARCH METHODOLOGY TREATMENT
(2013 Pattern) (Semester - I)

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

1) Solve any Five questions.

2) Figures to the right indicates full marks.

Q1) a) Explain the factors to be considered while selection of Questionnaire
method of data collection. [5]

b) Enlistatleast 4 different research funding agencies. Explain details about

any one. [5]

Q2) a) Explain the characteristics of a research report? [5]
b) What are the objectives of research. [5]

03) a) Explain the purpose of a literature review. [5]

b) Explain the Graphic rating scale and Itemized rating scale techniques.|[5]

04) a) Write the advantages and disadvantages of Internet as a sources of

Literature review. [5]

b) Explain the advantages and Limitations of Likert-type Scale. [5]

05) a) Write a short note on one-tailed and two tailed test. [5]
b) Explain the procedure for hypothesis testing. [5]

PTO.



06) a) Explain the centroid method of factor analysis. [5]

b) Explain the conditions for the application of Chi-Square test. [5]

Q7) a) Explain different steps in writing report. [5]

b) Explain the factors to be considered for effective presenting a research.|[5]

08) Write aresearch proposal for a suitable research problem (any problem related

to Civil engineering can be considered) to a funding agency with reference to
the following terms:

Title, Introduction, origin of the problem, expected outcome, literature review,
Significance of the study in the context of current status, objectives,
methodology, year wise plan. [10]

Fomady Aoy
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M.E. (Civil/ WREE)
ENVIRONMENTALHYDRAULICS & ENVIRONMENTAL
STRUCTURES
(2013 Pattern) (Semester - IT) (501086)

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

1) Attempt any 5 questions.

2) Assume suitable data wherever necessary.

3) Use of non - programable calculator is allowed.
Q1) a) Explain the working of internal gear pump with figure. [5]

b) Determine the power of pump & optimum head if efficiency of pump is
80%. The pump is running at 800 rpm giving the following relationship.

Q(Discharge) in m*/min Head in meter
0 23.5
4.5 20.1
8 19.0
13 17
18 14
22.8 0
The head of system is Hm = 16 + 9.98 x 103 Q? in meter. [5]

02) a) A centrifugal compressor having inside diameter of 40mm & outside
diameter of 80 mm & width of blade is 30 mm. Temperature of air at
inlet is 30°C, inlet and outlet angle of blade are 8° and 20°. Temperature
in the pipe is 40°C and pressure ratio is 2. Determine power required to

drive compressor. [5]

b) Draw hydraulic circuit which contains 2 part actuator, 4/2 valve, PRN,
pressure gauge, pump, motor, tank, for oil. [5]

03) a) Explain working of strain guage with figure. [5]

b) What are different type of liquid level measurement technique use. [5]
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04) a)
b)

05) 2)

b)

Q6) a)

b)

Explain working of distillation column with figure. [5]

Explain working of RID with figure and applications. [5]

A four story RC fame buliding with each story having height of 3.0
meter. Total load on each floor are 3000 kN on first floor, 3000kN on
second floor, 2500 kN on third floor and roof load is 20,000 kN
respectively. The soil below foundation is assumed to hard rock. Find
out the total base shear force as per IS Code - 1983 (Part - I) - 2002.[6]

Four spring are connected in parallel position and series position having
stiffness as 2 N/M if weight of 1kg is attached in both position find
natural frequency of system. [4]

An air receiver consist of a cylindrical portion of 4 meter length and 1.2
meter diameter. It is closed by hemispherical ends. The pressure is not
exceed 3 MPa. If the material is steel having yield point 300 MPa and if
factor of safety is 2.5 is used, calculate the required wall thickness of
cylinder and thickness of hemispherical end. Assume joint efficiency as
0.9 for the shell and 0.8 for the end. Also determine storage capacity of
the vessel. [8]

Write formula for thickness of vessel on basis of maximum principle
stress theory. [2]

07) A closed vessel is to be design to with stand an internal pressure of SOMPs
having inside diameter of 500mm. Following properties may be assumed. Yield
strength =300 MPa, ultimate tensile strength = 700 MPa, Position ratio = 0.5,
FOS is 2. Estimate wall thickness on the basis of: [10]

i)  Maximum principal stress theory.
i) Maximum shear stress theory.
i) Maximum principal strain theory

iv) Distortion energy theory.

08) Determine the thickness of well and steel required for water tank by working
stress method having capacity of 1000 cum. meter, if height of tank is 4 meter.
Use M30 concrete and Fe 250 steel. [10]
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M.E. (Civil)

WATER RESOURCES AND ENVIRONMENTAL ENGG.

Hydrology
(2013 Course) (Semester-1I) (501087)

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

1)
2)
3)
9

3

01) 2)
b)

02) a)

b)

03) a)

b)

04) a)

b)

Answer ant FIVE questions.

Neat diagrams must be drawn wherever necessary.
Figures to the right side indicate full marks.

Use of Calculators is allowed.

Assume Suitable data if necessary.

Explain various methods to control reservoir evaporation. [8]

Explain Horton’s infiltration curve and state the equation for infiltration
capacity. [2]

Draw a flow chart for mathematical methods in hydrology and explain
stochastic hydrology applications. [7]

Explain normal distribution (statistical). [3]

What is design flood? How it is calculated for various hydraulic structures.

4]

Explain log-normal distribution method. [6]

How inflow and outflow relation is useful to determine reservoir surplus
water and capacity of reservoir. [4]

Explain in short Gumbel’s method. [6]

PT.O.



05) a)
b)

Q6) 2)
b)

Q7) a)
b)

08) 2)

b)

Explain step by step design of tube well. [5]

Design a tubewell to be sunk in confined aquifer of 20 m thickness fully.
The yield required is 2400 m*/day. Coefficient of permeability of aquifer
was found to be 40 m/day. The drawdown in the well was taken to be 4 m.

[S]

What affects the quality of ground water in India. [6]

Explain cavity type and slotted type tube well. [4]

Explain importance of ground water recharge in the present scenario.[4]

State various methods to conserve ground water and explain any two.

[6]

Explain sand tank model and transparent model for ground water
modeling. [6]

Explain electric analog model for ground water modeling. [4]

> > >
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ML.E. (Civil) (Water resources and Environmental Engg.)

OPEN CHANNEL HYDRAULICS
(2013 Pattern) (Semester - IT) (501088)

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

1)
)
3)
9
5

01) 2)

b)

Q2) 2)

b)

03) 2)

b)

Answer any Five questions.

Neat diagrams must be drawn wherever necessary.

Figures to the right indicate full marks.

Use of logarithmic tables, slide rule and electronic pocket calculator is allowed.
Assume suitable data if necessary.

Define depth of flow, depth of flow section, Hydraulic radius, Hydraulic
mean depth. (4]

A rectangular channel with bed width of 10 m, bed slope of 1 in 2500
and Manning’s n = 0.002 carries a discharge of 10 m?/s. Find the slope
of water surface with respect to horizontal at the section where the depth
of flow is 0.72 m. [6]

Design an economical channel with side slopes 2 H : 1 V, bed slope 1:
3600 to carry discharge of 5 m*/s. Take Manning’s n=0.02 [6]

Draw the water surface profiles when (i) a steep slope follows a steeper
slope (i1) mild slope follows a steep slope [4]

Write in detail about hydraulic jump in rectangular channel with abrupt
expansion. [5]

Write in detail about V. T. Chow’s method to determine length of a water
surface profile crated by gradually varied flow. [5]
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04) a)

How to determine energy loss in hydraulic jump graphically? [4]

b) A Wide rectangular channel carries a dischage of 5 m*/s/m. The bed
slope of the channel is 1 in 3600 and Manning’s n = 0.02. If the channel
ends in a drop determine how far upstream the depth of flow would be
10% of the normal depth. Use step method. Take 2 steps. [6]

05) a) Derive equation for increasing discharge of spatially varied flow [4]

b) Derive equation for celerity in case of a solitary wave. [6]

06) a) Derive relation for change in the area at a uniformly discharging side
weir. How these weirs can be constructed? [6]

b) Derive continuity equation of gradually varied unsteady flow. [4]

Q7) a) Design aregime channel for a discharge of 50 cumecs and silt factor 1.1
using Lacy’s theory. [6]

b)  Write short note on finite difference approximation for flood routing.|[4]

08) a) Define bed load, saltation load, suspended load, total load. [4]

b) Route the following flood through a reach of K =22 h and x = 0.25. At
t = 0 the outflow discharge is 40 m’/s. [6]

Time 0 [ 12|24 [36 [48 [60 (72 (84 |96 | 108 (120|132 | 144

(h)

Inflow | 40 | 65 | 165|250|240|205|170|130[ 115 85 |70 |60 | 54

m’/s
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M.E. (Civil) (Water Resources & Environmental Engg.)
ADVANCED WATER & WASTE WATER TREATMENT
(2013 Course) (Semester - I1I)

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

1) Answer any five questions.

2) Neat diagrams must be drawn wherever necessary.

3) Figures to the right indicate full marks.

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

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

Q1) Explain in detail the principle and working of electro dialysis and ion
exchange for water and waste water treatment. [10]

02) Discuss the principle, concept and necessity of aeration. Explain various
method of aeration with neat sketches. [10]

03) What is the theory of disinfection? State the factors affecting disinfection.
Explain break point chlorination. [10]

04) Design an aerated grit chamber for the treatment of municipal wastewater.
The average flow rate is 0.5 m*/s. Take peak factor as 2.75. [10]

05) Design an activated sludge process for municipal wastewater flow rate of
8000 m*/day, BOD of settled effluent = 180 mg/l, excepted BOD of treated
effluent = 10 mg/l, yield coefficient = 0.5 kg/kg, K, = 0.05/day, MLSS =
3000 mg/l, return sludge solids concentration = 10,000 mg/I, and mean cell
resisdence time is 10 days. Determine [10]
a)  Volume of reactor
b) F/Mratio
c) VLR
d) Oxygenrequirment
e) Recycleratio
f)  BOD removal efficency

PTO.



06) Design a high rate trickling filter using NRC equations for

a)
b)
c)
d)
e)

Q7) State the design parameters, principle, advantages and disadvantages of

Sewage flow = SMLD

Recirculation ratio= 1.5

BOD of raw sewage = 300 mg/I

BOB removal in PST =35%

Final effluent BOD desired =30 MG/L.

UASBR. Draw a neat sketch of the reactor.

[10]

[10]

08) State the sources of waste water from manufacturing process, characteristics

of effluent for dairy and automobile industry. Draw the treatment flow

charts.
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M.E. (Civil)
Water Resources And Environmental Engineering
DAM ENGINEERING

(2013 Course) (601093) (Semester - 1)

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

1) Answer any FIVE questions.

2) Neat diagrams must be drawn wherever necessary.

3) Figures to the right side indicate full marks.

4) Use of Calculator is allowed.

5) Assume Suitable data if necessary.

Q1) a) Enumerate various forces acting on a gravity dam. Explain your answer

with typical sketch of gravity dam. [4]

b) Explain analysis for safety of gravity dams in detail. [6]

Q2) a) Explain step by step procedure for design of earthen dam. [6]
b) Discuss maintenance of earthen dam. [4]

03) a) Explain any one theory for design of arch dam. [7]
b) State advantages of are dam over other types of dam. [3]

04) a) Explain various types of rock fill dams and draw the sketch of one of
them. [6]

b)  What is buttress dam? Explain the classification of buttress dam.  [4]

PTO.



05) a)
b)

06) a)
b)

Q7) a)
b)

08) 2)
b)

[6]
4]

Explain straight drop spillway and ogee spillway.

A saddle siphon has the following data

Full reservoir level 435m
Level of centre siphon outlet 429.6 m
High flood level 435.85m
High flood dicharge 600 cumecs

If the dimensions of the throat of the siphon are : width =4 m
and height = 2m determine the number of siphon units required
to pass the flood safely. This siphon discharges freely in the air.

Explain determination of settlement of earth dam embankments.

Explain determination of settlement and lateral movements in dam.

State common objectives of ICOLD and ICID.

Explain functioning of global water partnership (GWP).

What care is taken to protect dams from global warming effect?

What provisions are made for project affected people?

P®R®®
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ML.E. (Mechanical/Design/CAD/Manufacturing Engg.)
ADVANCED MATHEMATICS
(2013 Pattern) (507201) (Semester - I)

Time : 3 Hours] [Max. Marks : 50

Instructions to the candidates:

1)
)
3)
9
5)

01) 2)

b)

02) a)
b)

03) a)

b)

Attempt any five questions.

Figures to the right indicate full marks.

Neat diagrams must be drawn wherever necessary.
Use of electronic pocket calculator is allowed.
Assume suitable data, if necessary.

Find an orthonormal basis for the Euclidean space R’, by applying
Gram - Schmidt’s method to the following

Vectors : (1, 1, 1), (6,4, 5) and (3, 6, 9). [5]
-1

Find the potential function ¢, given the flux function x= @Y/ and

the complex function f (z)=¢+iy . [5]

(272 -1) ;
V4 1 1 =
Evaluate i[? (z-1)(z+1)(z-2) where C is the circle [z| =2.5.  [5]

Find the Laplace Transform of the given function.

f(t)=tsin2tu(t—2)+e*cos3t §(t—3) 5]

Solve the following differential equation by power series method:  [5]

ey xdy o
(1 x)dx2 & +4y=0

Using Laplace Transforms, find the solution of the initial value problem
d’y , . .
W—'— 9y=9u(t-3), 3(0) = 1'(0) = 0 where u(t—3) is the unit step

function. [5]

PTO.



04) a)

b)

05) a)

b)

06) a)

b)

Find by power method the numerically largest eigen value of

25 1 2 1
A=l1 3 O |(withX,=|0 [5]
2 0 4 0
0°u  d%u .
Solve v + 8_y2 = 0 for the square mesh with boundary values as shown
in the following figure. [5]
) @ 2 . 2
O ;L‘_‘_!——-—“""'r_u—.:_—- 2"
o “s e 2,
| S N B
g o O
. odu_du . .
Solve the equation g = W’ subject to the conditions u (X, O) =SINxX,
0<x<2u(0,t)=u(Lt)=0 carry out computation for 3 levels by taking
1
h==. 5
Z 51
Using Galerkin’s method, solve the boundary value problem
d’y . .
v 3x+4y, y(0)=0, y(1)=1taking ¢(x)= x(2-x). 5]

” 2
Find the extremal of the functional J.[(yl) —y2+4yCOSX:|dX'
0

y(0)=y(7)=0. [5]
Find the solution of the linear equation system by least square method
X=2y=1 X+y=2, Xx+2y=4 [5]
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Q7) a)

b)

08) a)

b)

z-1
Find the map of the straight line y = x under W = Sl [5]

x , for O<x<1
=:2-x, for 1<x<?2 [5]
0 , forx>2

Find the Fourier cosine transform of f (X)

The system shown in figure begins to vibrate. Assuming that there is no
friction, determine the normal frequencies and normal modes of vibration.

[S]
N > oV

K 2 6 ko2 Ks=6

Solve the boundary value problem U,=25U_ with the boundary
conditions U(Ot)=U(5t)=0 and initial  conditions

20X, 0<x<1
U(x.0)= 5(5—x), 1< x<5 014 U:0) =0 by taking h= 1 upto t= L ]
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Total No. of Questions : 7] SEAT No. :
P3906 [5155]_ 156 [Total No. of Pages : 2

ML.E. (Mechanical) (Design Engineering)
Material Science and Mechanical Behaviour of Materials
(2013 Pattern) (502202) (Semester - I)

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

1) Answer any Five questions.

2) Neat diagrams must be drawn whenever necessary.

3) Figures to the right indicate full marks.

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

and steam tables is allowed.
5) Assume suitable data whenever necessary.

Q1) A plate of iron is exposed to a carburizing (carbon-rich) atmosphere on one
side and a decarburizing (carbon-deficient) atmosphere on the other side at
700°C. If a condition of steady state is achieved, calculate the diffusion flux
of carbon through the plate if the concentrations of carbon at positions of 5
and 10 mm beneath the carburizing surface are 1.2 and 0.8 kg/m?, respectively.
Assume a diffusion coefficient of 3 x 10! m?/s at this temperature. [10]

02) Explain need of different yield criteria and also explain types of yield criteria,
yield surface for ductile and brittle material. [10]

03) To ensure that the neck in a tensile bar would occur at the middle of the gauge
section, the machinist made the bar with a 50 mm. Diameter in the middle of
the gauge section and machined the rest of it to a diameter of 50.5 mm. After
testing, the diameter away from the neck was 47.0 mm. Assume that the

stress-strain relation follows the power law, equation o=Ke" What was the
value of n? [10]

04) a) Explain Torsion test. [5]

b) Explain different models of uniaxial behaviour of material in plasticity.|5]

PTO.



05) The fully plastic Simply supported beam for a rectangular beam carry 50%
greater bending moment than the maximum safe elastic bending moment-

Justify. [10]

06) Explain factors that affect the yield strength of material. [10]

Q7) Compare elasticity and viscoelasticity. [10]
P PG
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Total No. of Questions : 7] SEAT No :

P 3907

[5155]-157 [Total No. of Pages :2

M.E. (Mechanical) (Design Engineering)
ADVANCED STRESS ANALYSIS
(2013 Credit Pattern) (Semester-I)

Time : 3 Hours] [Max. Marks : 50
Instructions to the candidates:
1) Attempt any five questions out of 7.
2) Allthe questions should be solved in one answer book and attach extra supplements
if required.
3) Neat diagrams must be drawn wherever necessary.

4) Use of calculator is allowed.

5) Assume Suitable data if necessary, but state the assumptions clearly.

Q1) A square plate of side a has a tensile stress in it described by [10]

0,=Dy o0, =Ax and possibly some shear stress in addition.

Finda) Stress function.
b) Most general shear stress which can be associated with these tensile
stress.

02) A circular plate (E =200GPa, V =0.29, Yield stress =276 MPa) has a radius
of 250 mm and thickness h = 25 mm. The plate is simply supported at the
edges and is subjected to a uniform pressure p of 1.38 MPa. [10]
Determine the maximum bending stress in the plate and maximum deflection.
Derive the equation for maximum deflection you use.

03) Animportant part of a structure which currently is being made of an aluminium
alloy having a modulus of elasticity of 60 MPa is to be replaced by a composite
material containing E-glass fibre in nylon matrix. [10]
Determine minimum volume fraction of glass fibre, if it is desired that while
weight reduction is important, the specific modulus of the component should
not be lower than that of the current material. The direction of loading in the

composite will be in the fibre direction. The density of aluminium alloy used is
2800 kg/m?.

Material Density (Kg/m?)  Modulus of Elasticity (GPa)
E-glass 2550 72
Nylon 1140 2.8

PT.O.



Q4) Derive an equilibrium equation in polar coordinate system. [10]

05) A three element rectangular rosette strain gauge is mounted on a steel specimen.
For a particular state of loading of the structure the strain gauge readings are-

€4=200 um/m, €6=900 um/m, &= 1000 Lm/m,
Determine the values and orientation of the principal stresses and the values
of the maximum shear stress at the point, Let E=200GPa and ¥V =0.285.[10]

06) A steel railway car wheel may be considered a cylinder with a radius of 440mm.
The wheel rolls on a steel rail whose top surface may be considered another
cylinder with a radius of 330 mm. For the steel wheel and steel rail, Young’s
modulus E = 200GPa and Poisson’s ratio Y= 0.285 and yield stress Y = 880
MPa. If the wheel load is 110 kN, determine the maximum Principal stress,
maximum shear stress and maximum octahedral shear stress and the factor of
safety against initiation of yielding based on the maximum shear stress criterion.

[10]

07) a) Explain different criterions for stress analysis using plasticity approach.|5]
b) Explain different types of engineering plastics with suitable examples.[5]

2,00 o ]
\'-..,.
e
"‘*\N jci )
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E b ®,
[s] T <
© 0860 N
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P3908

[5155]-158 [Total No. of Pages : 2

M.E. (Mechanical) (Heat Power / Design / Mechatronics /

CAD/CAM /Energy Engineering )
RESEARCH METHODOLOGY
(2013 Pattern) (Semester - I)

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

1)
)
3)
9
5)

01) 2)
b)

Q2) a)
b)

03) 2)
b)

04) a)
b)

05) a)
b)

Answer any five questions.

Neat diagrams should be drawn wherever necessary.

Figures to the right indicate full marks.

Use of pocket calculator & different gas charts as applicable is allowed.
Assume suitable data if necessary.

What are the Characteristics of Good research? [5]
Discuss the eight step model for Research Process starting from
formulation of research problem till research report writing. [5]
Discuss the significance of literature review in Research. [5]

What are the important considerations / parameters for formulating a

Research Problem? [5]
What is Pilot study of a Research Problem? [5]
Discuss important steps for formulation of Research Problem. [5]
Discuss the different types of variables used in Research. [5]
Discuss the format / outline of Research Proposal and explain briefly
each section. [5]
Explain the significance of curve fitting in Engineering Research.  [5]
Discuss different methods for testing hypothesis. [5]

PTO.



06) a) Define:

[S]

i)  Mean i)  Weighted mean iii) Median
iv) Mode v)  Measure of Central tendency.
b) Define: [5]
i)  Range, i) Accuracy iii) Precision
iv)  Sensitivity v) Resolution, vi) Threshold / Dead
zone.
07) a) Discuss Multiple Linear Regression Equation. [5]
b) Explain the structure for writing a research report. [5]
P P D
2
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Total No. of Questions :7]

SEAT No. :

P3909 [Total No. of Pages :3

[S155] - 159
M.E. (Mechanical Design Engineering)
ANALYSIS AND SYNTHESIS OF MECHANISMS
(2013 Course) (Semester - I1)

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

1)
2)
3)
9
3

Q1) 2)

b)

Answer any five questions .

Neat diagrams must be drawn whenever necessary.
Figures to the right indicate full marks.

Use of calculator is allowed.

Assume suitable data whenever necessary.

Design a four bar mechanism which will satisfy the following precision

conditions [7]
o, = 8 rad/sec o, = 0 rad/sec’
o, = 1 rad/sec o, = 20 rad/sec?
®, = 6 rad/sec o, = 0 rad/sec’

Also draw the mechanism.

Write a short note on Dyad. [3]

02) A mechanism is shown in Fig. 01, the dimensions of different link are as given
below O,A=7.5 cm, AB =5 cm, BC=7.5 cm, O,C = 6.5 cm (is vertical)
CD=10cmBD=5cm O,D =5 cm Angle O,AB = 110°, Angle ABC = 115°
Angle O.DB = 117° @, = 10 rad/sec (Clockwise). Using relative velocity
method determine angular velocity of link O.D (®,) [10]

PTO.



Fig. 01

03) Write short note on any two of the following: [10]
a) Auxiliary Point Method for Mechanism Analysis.
b) Cubics of Stationary Curvature.
c) Branch and Order Defect.
04) a) What are ‘Elastic mechanisms’? Discuss the dynamic analysis of elastic
mechanism. [5]
b) Explain the effect of inertia on force analysis of mechanism. [5]

05) A straight line mechanism is shown in Fig. 0.2. Find the inflection circle for the
motion of the coupler. Also determine radius of curvature of coupler point B
O,A=AC=AB = 100mm. [10]

Fig. 02
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Q6) Synthesize a four bar mechanism to generate a function y = x*> —x where
1 <x < 4. Assuming initial and final positions of input link at 30° and 120°
respectively whereas for output link 70° and 160° respectively. Determine
X, y, 0 ¢ corresponding to three precision positions. The grounded link is

horizontal and of 100 mm length, input link is 40 mm long. [10]
07) a) Explain Matrix method of analysis of spatial mechanisms. [5]
b) Explain in detail Hartmann construction. [5]

EEE
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P 3910 [5155]-160 [Total No. of Pages :3
M.E. (Mechanical) (Design Engineering)
ADVANCED MECHANICAL VIBRATIONS
(2013 Credit Pattern) (502208) (Semester-1I)
Time : 3 Hours] [Max. Marks : 50
Instructions to the candidates:
1) Attempt any five questions.
2) Draw neat diagrams wherever necessary.
3)  Use of non-programmable scientific calculator is allowed.
4) Assume suitable data wherever necessary.
5) Figures to the right indicate full marks.

Q1) Find the natural Frequency and mode shapes of three degree of freedom
system as shown in Fig. No. 1 using matrix method (Eigen values and Eigen
vector). [10]

02) Find frequency equation of a uniform beam fixed at one end and free at the
other for transverse vibration. [10]

PT.O.



Q3) a) Determine the forced response of the un-damped single degree of freedom

system to the forcing function shown in Fig.No.2. [5]
Fir)
t
Fopp———————
o r ik
Fig. No. 2

b) Determine flexibility influence coefficient of the triple pendulum of lengths
L, L, L, and masses m, m,, m, attached by the string as shown in
Figure No.3. [5]

| Figure No. 3

04) Analyze un-damped dynamic vibration absorber and show frequency response
for main system and absorber system. [10]
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05) a) Explain how time domain and frequency domain techniques are used for
condition monitoring. [5]
b) Explain FFT analyzer with a block diagram. [5]
06) a) How are the mean square value, auto correlation function and power
spectral density function of a stationary random process related?  [5]
b) Explain with neat sketch wide-band and narrow band processes. Define
white noise, ideal noise and band limited noise. [5]
Q7) Write notes on (Any Four). [10]
a) Holzer Method
b) Rayleigh’s method
c) Duhamel’s Integral
d) Faultdiagnosis
e) Continuous system and its characteristics

>
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P3911 [5155]-161 [Total No. of Pages : 2
M.E. (Mech.-Design)
FINITE ELEMENT METHOD
(2013 Course) (Semester - I1)
Time : 3 Hours] [Max. Marks : 50

Instructions to the candidates:
1) Answer any Five questions.
2) Figures to the right indicate full marks.
3)  Use of electronic pocket calculator is allowed.
4) Assume suitable data, if required.

Q1) Write a note on Panelty and Elimination Approach for Solution of FEA
equations. [10]

Q2) Calculate the displacement at node 2 of a fixed beam shown in Fig. Subjected
to an axial load ‘P’ at node 2 [10]

03) Determine the nodal displacements and element stresses by finite element
formulation for the following figure. Use P-300k N; A,=0.5 m2; A2=1 m2;

E =200 GPa. Use RAYLEIGH - RITZ METHOD. [10]
gl 2 ——> P 3 é
i‘ L2 o L2 —-—bé
—————— Xy

04) Explain convergence requirements in Finite Element formulations and also
write anote on Newtons Cotese Formula. [10]

Q5) Write a note on following (Any Two) [10]
a) Kirchoffs Plate Bending theory.
b) Mindlin Plate Element.
c) Degenerated Shell Element.

PTO.



Q6) Determine the stiffness matrix, stresses and reactions in the truss structures

shown below, assuming points 1 and 3 are fixed. Use E = 200 GPa and
A =1000 mm2. [10]

lP"—SOkN

|4_—— 750 mm R

Q7) Write a Note (any Four) [10]
a) NR method for Nonlinear FEA.
b) Consistent and Lumped Mass Matrices.
c) Mode Superposition Scheme.
d) Submodelling and substructuing.
e) h & Prefinements.
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P3912 [Total No. of Pages :3
[5155] - 162

M.E. (Mechanical-Design Engineering)
OPTIMIZATION TECHNIQUES
(2013 Credit Pattern) (Semester - III) (602213)

Time : 3 Hours] [Max. Marks :50
Instructions to the candidates:
1) Attempt any five questions.
2) Neat diagrams must be drawn wherever necessary.

3) Use of logarithmic tables slide rule, Mollier charts, electronic pocket calculator
and stream table is allowed.

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

Q1) a) Explain in brief classification of optimization problem. [5]

b) A uniform column of rectangular cross section is to be constructed for
supporting a water tank of mass M as shown in Fig. 1. It is required to
minimize the mass of the column for economy, and to maximize the
natural frequency of transverse vibration of the system for avoiding
possible resonance due to wind. Formulate the problem of designing the
column to avoid failure due to direct compression and buckling. Assume
the permissible compressive stress to be 6__ . [5]

IER

PTO.



b)

Q2) 2)

b)

b)

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 [5]

) )
weer|[ 22|+ 2| -2l X
P D, k-1

where C, 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 T1 is the temperature at which the gas enters the compressor.
Find the pressure, p2, at which inter-cooling should be done to minimize
the work input to the compressor. Also determine the minimum work
done on the compressor. [5]
Define the following:

i)  Design vector.

i)  Design constraints

iii) Constraint surface

iv) Objective function

v) Saddle point

What are the advantages and disadvantages of simplex method? Also,
state its applications. [5]

OR

Find the Extreme point of the function [5]

fxx)=x+x +2x +4x. +6
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03) 2)

b)

04) 2)

b)

05) a)

b)

06) a)
b)

Minimize the function [5]
f(x)=4x’+x*=Tx+14

Using Golden Section Method, in the interval of [0, 1] with n=5.

Explain the Random search methods and advantages of random search
methods. [5]

Explain any two in details: [6]
i)  Neural-Network-based methods.
ii)  Simulated Annealing.

i)  Genetic algorithms.

Minimize f(x,x,)=x —x,+2x’ +2xx,+x, from the starting point

0
X, = {O} using Powell’s Method. [4]

What are the different methods involved in problem formulation and
parameterization of design? Explain one method in details. [5]

Write a short note on Bi-directional evolutionary structural optimization
based on Von mises stress. [5]

Write a short note on Bi-directional evolutionary optimization method.[5]

Write a short note on Topology optimization as design tool. [5]

EEE
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[5155]-163 [Total No. of Pages : 2

ML.E. (Mechanical - Design Engg.)
MECHANICAL MEASUREMENT OF CONTROL
(2013 Course) (Semester -11I) (602214)

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

)
Y
3)
9
)

01) 2)

b)

02) a)

b)

03) a)

b)

04)2)

b)

Answer any five questions.

Neat diagrams must be drawn wherever necessary.
Figures to the right indicate full marks.

Use of electronic pocket calculator is allowed.
Assume suitable data, if necessary.

Explain Classification of measuring instruments. [5]
Explain any five static characteristics of instruments. [5]
Calculate standard deviation () and variance (V) for following
measurement sets 398 420 394 416 404 408 400 420 396 413 430 410
411416401 400407 403 399 406 401. [6]
How Systematic Errors can be removed? (4]

By using following data find lines of regression & Compute Karl Pearson
coefficient of correlation. [6]

2x=15000 Y y=6800 ¥ xy=1022250 > x* = 2272500
> y? = 463025

n=100

Explain different types of correlation. [4]
Explain construction & working of Foil type heat flux gage. [5]
Explain any hygrometer used for humidity measurement. [5]

PTO.



05) a) Explain any one dynamometer used for torque measurement. [5]

b)  Write note on Phase-Angle Measurement. [5]

06) a) Represent a generic state space model using the block diagram approach
and define the elements of the block diagram. [5]

b) Differentiate between the Time Domain and the Frequency Domain based
modelling approach. [5]

Q7) a) Using Routh-Hurwitz criterion find closed loop stability of system given
below. [S]

C(s) 2.+1
RS S +35°+3,+1

b) Derive the transfer function between output y and input F for the single DOF
translational mechanical system shown in Figure Q7 (b) [5]

F

s 77

Figure Q7 (B)
08) a) Explain Proportional + Derivative control action. [5]
b) The equation of error is e = 0.5t + 0.03t*. With K = 5%/%, K_ = 0.5 %/

s and m(0) = 50%. Sketch the graph of controller output vs tlme or P+D
controller (in series form) from t = 0 to t = 2sec. [5]

XX
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Total No. of Questions : 8]

P3914 5155]-164
ML.E. (Mechanical) (Heat Power/Energy) (Credit system)
ADVANCED MATHEMATICS AND NUMERICALMETHODS
(2013 Pattern) (507101)

SEAT No. :
[Total No. of Pages : 3

Time : 3 Hours]
Instructions to the candidates:

[Max. Marks : 50

1) Answer any five questions.

2) Neat diagrams must be drawn wherever necessary.

3) Figures to the right indicate full marks.

4) All questions carry equal marks.

5) Use of logarithmic tables electronic pocket calculator is allowed.
6) Assume suitable data, if necessary.

Q1) a) Find the smallest positive root of the equation x* —5x +1=0 by Muller’s
method (perform four iterations) [5]
b) Find the best possible values of a, b in the relation v = at® from the table
[S]
v feet/min | 350 400 500 600
t (min) 61 26 7 2.6
02) a) Use LU Decomposition method [5]
Solve x+y+z=1
4x+3y—z=6
3x+5y+3z=4
b) Find Lagrange’s interpolating polynomial for the data: [5]
X 2 2.5 3.0
logx | 0.69315 | 091629 | 1.09861
Also estimate the error.
03) a) Determine the Hermite interpolating polynomial which fits the following
data: [5]
x| 0 1/( 2

y| 1] 3] 21

y'| o] 6] 36

PTO.



b)

04) 2)
b)

05) a)

b)

Q6) 2)

b)

Using Newton’s divided difference formula, find the maximum value of
f(x) using the following data. [5]

X -1 1 2 3

fx) | 21| 15| 12| 3

4
Find value of j(xs T X= 1) using Gauss - Legendre two point formula.[5]
1

Determine the largest eigenvalue and the corresponding eigenvector of

the following matrix using power method. [5]
2 -1 0

A=l-1 2 -1
0O -1 2

Using Householders method reduce the following matrix A given by

1 3 4
A=13 2 11 the tridiagonal form. [5]
4 -1 1
Compute y (0.3) using Range-kutta method of fourth order, given that[5]
Y, y+xy*=0
dx

y(0.1)=0.9006, taking h=0.1

Using Adam’s Bashforth predictor corrector method find y(0.4). Given

that % = % , ¥(0)=1y(0.1)=1.01, y(0.2)=1.022, y(0.3)=1.023.|5]

0°u  du
Solve the partial differential equation W‘Fa—f: O, represented by

mechanical system, using Jacobi’s method (carry out five iterations to

findu,, u, u,, u,). Given that [5]
foeo {000
Joo0 looco
prYe1s] ) U Sﬁa
Lo 0P Yo “ 0
\O Do
Lo 0 @)
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Q7) a)

b)

08) a)

b)

Solve by Gauss seidal iteration method, the system of equations:  [5]
8x —3y+2z=20

6x +3y+ 12z=35

4x+ 11y —z=33

d0°u  du
Solve the elliptic equation v + a—yz =0 for the following square mesh

with boundary values as shown in figure; Iterate until the maximum
difference between two successive values at any point is less than 0.001.[5]

. d%u_ 9« . :
Solve the wave equation g :W up to t = 0.5 with spacing of 0.1
subject to [5]
) n0n=0
i) »(1,H=0

iii) %:om:o

iv) p(x,0)=10+x(1—x)

d 2
Explain shooting method to solve boundary value problem d_)(zl =y(x),

with 1(x) = A, 3(b) = B. 5]
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[5155]-165 [Total No. of Pages :3

M.E.(Mechanical) (Heat Power Engineering)

ADVANCED THERMODYNAMICS & COMBUSTION

TECHNOLOGY
(2013 Pattern) (Semester-I) (502102)

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

)
Y
3)
9

5

Q1) 2)

b)

Q2) a)

b)

Answer any five questions.

Neat diagrams must be drawn wherever necessary.

Figures to the right indicate full marks.

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

Assume suitable data, if necessary.

A cylindrical tank containing 4.0 kg of carbon monoxide gas at -50°C
has an inner diameter of 0.2 m and a length of 1 m. Determine the pressure,
in bar, exerted by the gas using [6]

i)  The generalized compressibility chart,

i) The ideal gas equation of state,

iii) The van der Waals equation of state.

Critical Properties: Tc= 133K, Pc= 35 bar

Van der Waal’s constants: a= 1.474 bar. m® / kmol?

b=0.0395 m? / kmol

Explain: Law of Corresponding States. [4]

State: [3]
i)  Second Law Efficiency,
i)  Third Law of Thermodynamics

Write a note on p- V- T surface. [4]
PTO.



03) a)

b)

04) a)
b)

05) a)

b)

Q6) 2)
b)

A 0.3 kg metal bar initially at 1200 K is removed from an oven and
quenched by immersing it in a closed tank containing 9 kg of water
initially at 300 K. Each substance can be modeled as incompressible. An
appropriate constant specific heat value for the water is 4.2 klJ/kg. K,
and an appropriate value for the metal is 0.42 kJ/kg. K, Heat transfer
from the tank contents can be neglected. Determine the amount of entropy
produced, in kJ/K. [3]

Derive an expression for loss in availability when heat is transferred through
a finite temperature difference. [4]

Air is available at 10 bar and 1500 K for expansion through an adiabatic
turbine. At the exit, the air pressure is 1 bar and temperature is 900 K.
What maximum possible work this turbine can produce? Also find
irreversibility and Second Law Efficiency. The ambient conditions are 1
bar and 300 K. Neglect KE and PE changes. Assume 1.4
C,=C,=1.0045kJ/Kg.K. [6]

Write a note on ‘Nerst heat theorem and thermal death of universe’. [5]
Calculate availability of air at following states. [5]
i)  Pressure 700 kPa, Temperature 200° C,

ii)  Pressure 980 kPa, Temperature—Ambient

Surroundings are at pressure 103 kPa and 288 K.

State and prove Cyclic Formula. [5]
With usual notations derive the following thermodynamic relation: [5]
C,—C,=TVP*/k,

What is adiabatic flame temperature? [4]

Determine the enthalpy of combustion of methane, in kJ per kg of fuel, at
25°C, 1 atm with liquid water in the products. [6]

Take: Enthalpy of formation at 25°C and 1 atm for
) CO,=-393520kJ/ kmol,

i) H,0=-285830 kJ/kmol, and

i) CH,=-74580 kJ/kmol
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07) a) Explain: [4]
i)  Kay’s Rule and
i)  Daltons law of partial pressure

b) The molar analysis of the gaseous products of combustion of a certain
hydrocarbon fuel is CO,, 0.08; H O, 0.11; 0.2, 0.07, and N, 0.74.  [6]

Determine the apparent molecular weight of the mixture and the
composition in terms of mass fractions.

08) a) Discuss: Thermodynamics of Aging and Death. [4]
b)  Write short note on: [6]

i)  Thermodynamics of Nutrition and Exercise

ii)  Gibb’s phase rule
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M.E. (Mechanical - Heat Power)
ADVANCED FLUID MECHANICS
(2013 Course) (502103) (Semester-I)

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

1)
2)
3)
9

01) 2)

b)

Q2) 2)
b)

03) a)

b)

Attempt any five questions from following.
Draw diagrams wherever necessary.
Use of scientific calculator is allowed.

Assume suitable data where ever necessary.

Derive a generalized expression for total derivative and deduce the same

for velocity, density, temperature and pressure. [5]
Derive an expression for conservation of mass and momentum using
differential analysis. [5]
Obtain exact solution of fully developed flow through pipe. [5]

Steel sphere of 4 mm dia. falls in glycerine at a terminal velocity of 0.04
m/s. Assuming Stokes law is applicable, determine [5]
i)  Dynamic viscosity of glycerine

i) Drag force, and

iii) Drag coefficient for the sphere

Take sp. wt. of steel and glycerine as 75 kN/m? and 12.5 kN/m’.

Deduce the expression of Bernoulli Equation from Navier Stokes equation.

[S]
The flat plate is moving at a velocity of U =15 m/s on top of a 15 mm
thick oil film. The density of the oil is 920 kg/m? and dynamic viscosity,
u= 0.8 kg/m.s. Also there is a favorable pressure gradient of —3uU/h?.
Calculate the average and maximum forward velocity of the oil film, the
flow rate, the force required to pull the upper plate (per m?). ‘h’ is the
distance between moving plate and stationary plate. Assume laminar flow
between the plates. [5]

PT.O.



04) a) Avolcano has erupted, spewing stones, steam, and ash several thousand
feet into the atmosphere (Fig.). After some time, the particles begin to
settle to the ground. Consider a nearly spherical ash particle of diameter
50 mm, falling in air whose temperature is —50°C and whose pressure is
55 kPa. The density of the particle is 1240 kg/m?. Estimate the terminal
velocity of this particle at this altitude. [5]

b) Explain the four simple Potential flows with graphical representations.|5]

05) a) Obtain momentum-integral equation for the boundary layer. [5]

b) Following are parametric forms of three velocity profiles over a stationary
surface. Check whether the flow adheres to or detaches from the surface.

LINE FR e

u 2" 2" 5]
I

v 22

u 2 3 4
U_:277 +1°=21" Where 7 = y/ &

oo

06) a) Explain different types of free turbulent flows. What is a need of turbulence
modeling? [5]

b) Derive an expression for universal velocity distribution law in pipe flow.|5]

Q7) a) Derive an expression for speed of sound. What is the Mach number of
flow of air of velocity 200 m/s at 400K ? State the types of flow. [5]

b) Derive an expression for Fanno line & Rayleigh line for normal shock.[5]

> > >
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ML.E. (Mechanical - Heat Power)
ADVANCED HEAT TRANSFER
(2013 Course) (Semester - I1) (502107)

Time : 3 Hours] [Max. Marks :50
Instructions to the candidates:
1) Answer five questions from following.
2)  Draw diagrams wherever necessary.
3)  Use of scientific calculator is allowed.
4) Assume suitable data wherever necessary.

Q1) a) Explain boundary and initial conditions for heat diffusion equation. [5]

b) One-dimensional steady state conduction with uniform internal energy
generation occurs in aplane wall with a thickness of 50 mm and a constant
thermal conductivity of 5 W/m. K. For these conditions, the temperature
distribution has the form, T(x)= at bx+ c¢x2. The surface at x = 0 has
temperature of T(0o) = T, = 120°C and experiences convection with a

fluid for which T_=20°C and h = 500 W/m? K. The surface at x =L is
well insulated. [5]

i)  Applying an overall energy balance to the wall, calculate the internal
energy generation rate qg.

ii)  Determine the coefficients a, b, and ¢ by applying the boundary
conditions to the prescribed temperature distribution.

02) a) Explain various dimensionless parameters associated with transient
conduction. [5]

b) To warm up some milk for a baby, a mother pours milkinto a thin-walled
glass whose diameter is 6 cm. The height of the milk in the glass is 7 cm.
She then places the glass into a large pan filled with hot water at 60°C.
The milk is stirred constantly, so that its temperature is uniform at all
times. If the heat transfer coefficient between the water and the glass is
120 W/m?.°C, determine how long it will take for the milk towarm up
from 3°C to 38°C. Take the properties of the milk to be the same as
those of water. [5]

PTO.



03) a) Discuss analogies between momentum and heat transfer. [5]
b) Differentiate between velocity and thermal boundary layer. [5]

04) a) Discuss pressure, velocity and heat transfer variation for flow over cylinder.

[S]

b) Engine oil at 60°C flows over the upper surface of a 5-m long flat plate
whose temperature is 20°C with a velocity of 2 m/s. Determine the total

drag force and the rate of heat transfer per unit width of the entire plate.
[k = 0.144 W/m-K Pr = 2870, v =242x10° m?/s, p= 876 kg/m?|]  [5]

05) a) Explain governing equation for natural convection for heat transfer over
vertical flat surface. [5]

b) A 12-cm-high and 20-cm-wide circuit board houses 100 closely spaced
logic chips on its surface, each dissipating 0.05 W. The board is cooled
by a fan that blows air over the hot surface of the board at 35°C at a
velocity of 0.5 m/s. The heat transfer from the back surface of the board
is negligible. Determine the average temperature on the surface of the
circuit board assuming the air flows vertically upwards along the 12-cm-
long side by [5]

i)  ignoring natural convection and

i)  considering the contribution of natural convection.

Disregard any heat transfer by radiation.

k=0.02717 W/m-K Pr = 0.7235, v=1.774x10" m¥s, = 0.00312 K"!

06) Derive an expression for heat transfer coefficient for laminar film condensation
over vertical flat plate. [10]

Q7) a) Explain the terms Absorptivity, Reflectivity, and Transmissivity. [5]

b) The temperature of the filament of an incandescent light bulb is 2500 K.
Assuming the filament to be a blackbody, determine the fraction of the
radiant energy emitted by the filament that falls in the visible range. Also,
determine the wavelength at which the emission of radiation from the
filament peaks. The visible range of the electromagnetic spectrum extends
from A, = 0.4 pm to A, = 0.76 pum. (Refer table). [5]
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Table: Blackbody radiation functions
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AT, AT,
rm £ pm - K £
200 2.000000 6200  0.754140
400 0.000000 6400  0.769234
600 0.000000 6600  0.783199
80C 0.000016 6800 0796129
1000 0.000321 7000  0.BOB109
1200 0.002134 7200  0.818217
1400 0.007790 7400 0829527
16G0 0.019718 7600  0.839102
1800 0.039341 7800  ©.848005
2000 0.066728 8000  0.855288
2200 0.100888 8500 0.874608
2400 0.140256 9000  0.8%0029
2800 0.183120 9500  0.203085
2800 0.227897 10,000 0.91419¢
3000 0.273232 10,500 0323710
3200 0.318102 11,000 0.931880
3400 0.361735 11,500  0.939959
3600 0.403607 12,000 0.945098
3800 0.443382 13,000 0.955139
4000 0.480877 14,000 0.952808
4200 0.516014 15,000  0.969981"
4400 0.5487986 16,000  0.973814
4600 0.B79280 . 18,000 0.980880
4800 0.607559 20,000 0935602
5000 0.633747 25,000 0992215
G200 0.658970 30,0060  0.995340
5400 0680360 - —A000C @ 0.997957
5600 0.701046 60,000  0.998953
5800 0.720158 75000  0.999713
5000 0.737818 100,000  0.999905
EEE
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M.E. (Mechanical - Heat Power Engineering)
AIR CONDITIONING TECHNOLOGY
(2013 Course) (Semester-1I) (502108)

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

1) Attempt any 5 questions out of 7.
2) Draw neat diagrams wherever necessary.

3)  Use of Steam tables, p-h chart, Psychrometric chart and scientific calculator is
allowed.

4) Assume suitable data where ever necessary.

5) Figures to the right indicate full marks.

Q1) Conditions of air entering the coil is 40°C DBT and 25°C WBT and leaving

02)

the coil is 24°C DBT and 18°C WBT. Air quantity is 28 m’/min. Evaluate the
performance of coil by calculating: [10]

a) Cooling coil capacity in TR

b) Sensible heat removed by the coil
c) Latent heat removed by the coil
d) ADP

e) Colil bypass factor

The following information is related to a Laboratory applications. [10]
Outdoor design: 32°C DBT, 13 gms/kg of dry air

Indoor design: 24°C DBT, 10 gms/kg of dry air

RSH = 35kW, RLH = 19kW, Ventilation air quantity: 71 m*/min.

The temperature difference between room air and supply air is 11°C maximum.

Find: a) ESHF, b) ADP, c) Reheat required with revised ESHF = 0.74,
d) Supplyair quantity, e)Grand total heat.

PT.O.



03) Abuilding is heated and humidified using system as shown in the figure below.
The building has sensible heat loss of 260 kW and a latent heat loss of 29
kW. The building space is maintained at 20°C DBT and 40% RH. Outside air
is at 3°C DBT and 30% RH. 45% of the mass flow rate of dry air supplied to
the space is outside air. The supply air is at DBT of 35°C. The air existing the
air washer is at 80% RH. [10]

a) Sketch and label all the processes on the psychrometric chart
b) Calculate the rate of heat addition to the moist air by the preheat coil
c) Calculate the rate of moisture addition by the air washer

d) Calculate the rate of heat addition to the moist air by the reheat coil

i [ 3y

Beass ol 553 | HYTIN]

(2)

020,

Reheat  Air Preheat
i cotil washer:  coil Filter
iy ; 4
531 O.A.
Fan [(8) (7)[ “l(6) ©)
] (4)
LS
= y

04) a) Compare single stage and two stage evaporative cooling using
Psychrometric chart. [5]

b) Desert air cooler is used to cool the air from 40°C DBT and 15% RH to
25°C by Evaporative cooling. Estimate the volume flow rate of air in m?/
min and the quantity of water required per hour for a cooling capacity of
4 TR. Assume efficiency of evaporative cooler as 90%. [5]

05) a) WBT is important for evaporative cooling applications. Do you agree?
Justify your answer. [5]

b)  Why controls are necessary in air conditioning applications? Justify your
answer with few examples. [5]
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Q6) 2)
b)

Q7) a)

b)

What are the important considerations for hospital air conditioning? [5]

Compare Centrifugal and Axial fans for air conditioning application. [5]

Differentiate between: [6]
i)  Infiltration and Ventilation
i) DPT and WBT

What are the references for selecting outdoor and indoor climatic
conditions while performing air conditioning load calculations? [4]
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M.E. (Mechanical Engineering) (Heat Power Engineering)

MEASUREMENT AND CONTROLS
(2013 Course) (Semester - I1) (502109)

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

1)
)
3)
9
5)

01) 2)

b)

02) a)

b)

Solve any FIVE questions.

Neat diagrams must be drawn wherever necessary.

Figures to the right side indicate full marks.

Use of Calculator, heat transfer data book, steam table is allowed.
Assume Suitable data if necessary.

The measurements in a data set are subject to random errors but it is
know that the data set fits a Gaussian distribution. Use standard Gaussian
tables to determine the percentage of measurements that lie within the
boundaries of +1.50, where ¢ is the standard deviation of the
measurements. [6]

How many measurements have a deviation greater than |0'| and |20'| ?

Write down an expression for a Gaussian probability density function of
given mean value ¢ and standard deviation ¢ and show how you would
obtain the best estimate of these two quantitites from a sample of
population n. [4]

The density (d) of a liquid is calculated by measuring its depth (¢) in a
calibrated rectangular tank and then emptying it into a mass measuring
system. The length and width of the tank are (a) and (b) respectively and
thus the density is given by: [5]

d=ml(a xb xc)
Where m is the measured mass of the liquid emptied out.

If the possible errors in the measurements of a, b, ¢ and m are 1%, 1%,
2% and 0.5% respectively, determine the likely maximum possible error
in the calculated value of the density (d).

How can statistical analysis be used to estimate experimental uncertainty?
Explain coefficient of determination. [5]

PTO.



03) 2)
b)

04) 2)
b)

05) 2)
b)

Q6) 2)

b)

Q7) a)
b)

With neat diagram explain the working of the McLeod Guage. [5]

How thermal conductivity of gases at high temperature is measured?
Explain with the help of neat diagram. [5]

Design a control system for temperature control in boiler. [6]

List the instruments for liquid level measurement. Explain the working of
any of them. (4]

Discuss the procedure to calibrate the pressure gauge. [5]

What is the operating principle of the Saybolt viscosimeter? Explain
giving its schematic. [5]

What kinds of problems can be encountered in thermocouple use? Explain

in detail. [5]
Discuss the sources and treatment of random errors. [5]
Give comparison between hydraulic and pneumatic controller. [5]
Describe PI mode of control in hydraulic control system. [5]
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Table 1: Standard Gaussian Table

z 0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09
Fiz)
0.0 05000 05040 035080 05120 05160 05199 05239 05279 05319  0.5359
0.1 05398 05438 05478 05517 05557 05596 05636 05675 05714 0.5753
02 05793 05832 035871 05910 05948 05987 06026 06061 06103 0614
03 06179 06217 06255 06293 06331 06368 06406 06443 06480 0.6517
04 06554 06591 06628 06664 06700 06736 06772 06808 06844 0.6879
05 06915 06950 06985 07019 07054 07088 07123 07157 07190 07224
06 07257 07291 07324 07357 07389 07422 07454 07486 07517 07549
0.7 07580 07611 07642 07673 07703 07734 07764 07793 07823  0.7852
0.8 07881 07910 07939 07967 07995 08023 08051 08078 08106 0.8133
0.9 08159 08186 0.8212 0.8238 08264 08289 08315 08340 08365 0.8359
10 08413 08438 08461 08485 08508 08531 08554 08577 08599 0.8621
L1 08643 08665 0.8686 0.8708 08729 08749 08770 08790 08810 0.8830
1.2 08849 08869 08888 08906 08925 08943 08962 0.8980 08997  0.9015
1309032 09049 09066 09082 09099 05115 09131 09147 09162 09177
L4 09192 09207 09222 09236 09251 09265 09279 09292 09306 09319
L5 09332 09345 09357 09370 09382 09394 09406 09418 09429 0.944]
L6 09452 09463 09474 009484 09495 09505 09515 09525 09535 0.9545
17 09554 09564 09573 09582 09591 09599 09605 09616 09625 0.9633
I8 09641 09648 09656 09664 09671 09678 09686 09693 09699 0.9706
19 09713 05719 09726 09732 09738 09744 09750 09756 09761 09767
20 09772 09778 09783 09788 09793 09798 09803 09808 09812 09817
21 09821 09826 09830 09834 09838 09842 09846 09850 09854 09857
22 09861 09864 09868 09871 09875 09878 09881 09884 09887  0.9890)
23 09893 09896  0.9898 09901 09904 09906 09909 09911 09913 09916
24 09918 09920 09922 09924 09926 09928 09930 09932 09931 09936
25 09938 09940 09941 09943 09945 09946 09948 09949 09951 0.9952
26 09953 09955 09956 09957 09959 0990 09961 09962 09963 0.9964
- o -
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[5155]-170
M.E. (Mechanical)
COMPUTATIONALFLUID DYNAMICS
(2013 Pattern) (Heat Power Engineering)

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

1)  Answer any five questions.

2) Neat diagrams must be drawn wherever necessary.

3) Use of scientific calculator is allowed.

4)  Assume suitable data, if necessary and mention it clearly.

Q1) a) Derive the following governing equation. Comment on the physical
principle on which it is based on. [7]

9(pu) op

——++V.(puV )=——+ pf

o T VAPV) =g e

b) Derive the conservative form of continuity equation in integral form
by simplifying Reynolds Transport equation. Explain the significance

of the Reynolds Transport equation. [3]

Q2) a) Consider steady two-dimensional heat transfer in a long solid body
whose cross section is given in the figure. The measured temperatures
at selected points of the outer surfaces are as shown. The thermal
conductivity of the body is k 45 w/m °C, and there is no heat generation.
Discuss the solution methodology to determine the temperatures at the
indicated points in the medium. Consider the finite difference method
and formulate the problem. Take mesh size of Ax = Ay = 2.0 cm. [S]

150 180 200 180 [fibe®

a3 3
180 ©_2 @ 180
4 {3
200 @ » _1® 200
7 ()
180 o= O O @ 180
tleom
2em

150 150 206 130 130
Fig. 1 Computational domain
P.T.O.



b)

03) a)

b)

Discretize the second order partial differential term with suitable
discretization method and show that [5]

i+l i+2

ox? (Ax)2

0°u _ 2u,—5u,, +4u,, +U,

Explain among structured and unstructured grid generation which
method is preferred in industry. Justify the comment. Explain in detail
advancing front grid generation. [S]

Enlist the different types of physical boundary conditions. Explain in
detail any four boundary conditions with neat schematic. [S]

Q4) Write the Euler equation in generic conservation form and explain each term.

Discretize following equations [10]
a_u = Ca_u =0
ot  ox
Using
a) MacCormack scheme
b) Lax-wendroff scheme and
c¢) Upwind scheme
05) a) What are the different convergence acceleration techniques? Write in
detail the multigrid methods. [5]
b) Simplify the two dimensional Navier Stokes equations in differential
form using Stokes assumptions to convert shear stress term into velocity
components and viscosity terms 1.e. dynamics viscosity (1) and second
viscosity (A). [5]
06) a) Write in detail the necessity of the turbulence modeling. Explain
Reynolds average Navier Stokes (RANS) model in detail. [S]
b) Classify turbulence modeling. Explain k - @ turbulent model. [S]
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Q7) a) Write a grid generation method in any suitable commercial software.
What are the important criteria considered for grid generation? Explain
how grid quality affects the CFD solution. [S]

b) Explain how CFD analysis will contribute in the context of following
examples [3]

1)  Hot air recirculation in industrial furnace

i1)  Electronic cooling
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M.E. (Mechanical - Heat Power)
DESIGN OF HEAT TRANSFER EQUIPMENTS
(2013 Course) (Semester -11I) (602114)
Time : 3 Hours] [Max. Marks : 50

Instructions to the candidates:

)
Y
3)
9
)

Q1) 2)
b)

02) a)

b)

Answer any five questions.

Neat diagrams must be drawn wherever necessary.
Figures to the right side indicate full marks.

Use of Calculator is allowed.

Assume Suitable data If necessary.

What are the different steps considered in heat exchanger design.  [5]

Explain in detail the Kerns Method for heat exchanger design. [5]

In a counter flow double pipe heat exchanger; water is heated from 25°C
to 65°C by oil with a specific heat 1.45 kJ/kg K and mass flow rate of 0.9
kg/s. The oil is cooled from 230 °C to 60 °C. If the overall heat transfer
coefficient is 420 W/m? K, calculate: [5]

i)  Rate of heat transfer
i)  The mass flow rate of water and
iii) Surface area of heat exchanger.

Draw the temperature distribution in heat exchanger for following
configuration. [5]

i)  Counter flow
i) Condenser
iii) One shell pass two tube pass

iv) Cross flow with both fluid unmixed

PTO.



03) 2)
b)

04) 2)

b)

05) a)

b)

Explain the different losses in the heat exchangers. [5]

Steam enters a counter flow heat exchanger, dry saturated at 10 bar and
leaves at 35°C. The mass flow rate of steam is 800 kg/min. The gas
enters the heat exchanger at 650°C with a mass flow rate of
1350 kg/min. If the tubes are 30 mm diameter and 3 m long; determine
the number of tubes required. Neglect the resistance offered by metallic
tubes. Use following data: [5]

for steam t_, =180°C,C = 2.71kJ kg °C,h_ = 600W/ m*°C

for gas: C,, =1kJ /kg"C,h =1W/m*°C

Explain in detail the experimental method for determination of heat transfer
coefficient. [5]

A two pass surface condenser is required to handle the exhaust from the
turbine developing 15 MW with specific steam consumption of
5 kg/kWh. The pressure of the steam in the condenser vacuum is 660mm
of Hg when barometer reads 760 mm of Hg. The mean velocity of water
is 3 m/s, water inlet temperature is 24 °C. The condensate is saturated
water and outlet of cooling water is 4 °C less than that of the condenser
temperature. The quality of exhaust steam is 0.9 dry. The overall heat
transfer coefficient based on the outer area is 4000 W/m? °C. the water
tubes are 38.4 mm in outer diameter and 29.6 mm in inner diameter.
Calculate: [5]

i)  mass flow rate of water required.
i) Condenser surface area
i) No of tubes required and Tube length.

Properties of stem at condenser pressure

P = 0133bar, t, = 51°C, h, = 2592 kJ /kg,

7 “sat

Enlist the different types of cooling towers used in industrial applications.
Explain anyone in detail. [5]

How the thermal performance is tested for the cooling tower. [5]
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06) a) What are the different parameters considered for furnaces design. [5]

b) The furnace is required to be designed for the bakery application give
the detailed methodology for designing of the furnace. [5]

Q7) Write a short note on (Any Three): [10]
a) Use of nano particles in heat transfer equipments.
b) Thermal insulating material.
c) Heattransfer augmentation techniques.

d) Steam trap.

P®R®®
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M.E.(Mechanical-Automotive Engineering)
AUTOMOTIVE ENGINE DESIGN
(2013 Pattern) (Semester-I) (502302)

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

1)
2
3)
9

5

01) 2)

b)

Q2) a)
b)

Answer any five questions.
Neat diagrams must be drawn wherever necessary.
Figures to the right indicate full marks.

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

Assume suitable data, if necessary.

A diesel engine working on Diesel cycle takes air at pressure of 1 bar &
temperature 30°C. The pressure at the end of compression is 30 bar &
cut off is 6% of stroke. Calculate [6]

i)  Compression ratio

i) The percentage clearance.
iii) The heat supplied

iv) Heatrejected.

v)  Thermal efficiency

vi) Mean effective pressure.

Give in brief timeline development of CI engine. [4]
Discuss knock rating of SI & CI fuels. [4]
What are the different factors considered for design of combustion
chamber in CI engine. [4]
Write note on alternate fuels. [2]

PTO.



03) a) What are different emissions from diesel engine. Discuss HC emission
mechanism in diesel engine. [5]

b) Discuss the various types of catalytic converters used in SI engine. [5]

04) a) Explain balancing of primary & secondary forces due to reciprocating

parts in IC engine. [6]
b) What are methods to reduce torsional vibrations in crankshaft. (4]
05) Explain in detail-design procedure of crankshaft of engine. [10]

06) Explain the process design of lubricating system & importance of selection
of lubricant. [10]

Q7) Write short note on any two: [10]
a) Effect of valve timing on engine performance .
b) Emission Norms.

c) Turbocharger Design.
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M.E. (Mechanical - Automotive Engineering)
AUTOMOTIVE SAFETY AND REGULATIONS
(2013 Course) (502303) (Semester-I)

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

1)
2)
3)
9

3
01) 2)

b)

Q2) 2)

b)

03) a)

b)

04) a)

b)

Attempt any five questions.

Neat diagrams must be drawn whenever necessary.
Figures to the right side indicate full marks.

Use of calculator is allowed.

Assume suitable data if necessary.

Describe evolution Roll of Safety systems used in modern automobiles.
Explain with example active and passive safety system. [5]

Explain with suitable sketch pedestrain body parts injured in road traffic
injuries in context of Fatal and Non fatal injuries. [5]

How crashworthiness evaluation is carried out? What are various tests
involves in it? Explain. [5]
Describe FMVSS with suitable example. [5]

Describe procedure for determining the “H” point and the torso angle
for adult male in seating position of motor vehicle. [5]

What do you mean by determination of injury in case of accidents?
What are various criteria of it? Explain. [5]

Explain the ergonomic concept with suitable example in case of automobile
for [5]
i)  Design for extremes.

i)  Design for average.

i) Design for adjustable range.

Discuss in brief various steps involved in ergonomic design of driver
cabin using anthropometric data. Justify your answer with suitable
example. [5]

PT.O.



05) a) What are different types of car seats? How do they compare with each
other? Sketch construction of automobile seat and explain its adjusting
mechanisms. [5]

b) What is role of seatbelt in safety systems? Describe with neat sketch
types of seat belt assemblies used in vehicles. [5]
Q6) a) Explain the procedure and forms required for registration of new vehicle
as per CMVR 1989. [5]
b) Name different types of driving licenses. What restrictions are imposed
on a learner’s driving license? Discuss in detail steps involved to get
permanent license of motor vehicle. [5]
Q7) Write Short note on the following (Any Two). [10]
a) Head lamp construction.
b) Crash test dummies.
c) Automobile vehicle types and terminologies.
d) Crumple Zone.
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M.E. (Mechanical Automotive Engineering)
ENGINE COMBUSTION TECHNOLOGY
(2013 Course) (Semester-11I) (502307)

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

)
Y
3)
9)

5

0l) a)

b)

02) a)

b)

03) a)

b)

04) 2)
b)
05) a)

b)

Answer any five questions.

Neat diagrams must be drawn wherever necessary.
Figures to the right indicate full marks.

Use of scientific calculator is allowed.

Assume suitable data , if necessary.

C,H,, fuel is burnt with 20% excess.air and combustion is
complete.Estimate volumetric composition of products of combustion
including water vapour formed. [6]

Explain 1% law analysis of reacting system. [4]
Methane (CH,) is burned with 20% excess air during combustion process.

Assuming complete combustion determine air fuel ratio fuel air ratio
actual and fuel air ratio stiochiometric, equivalence ratio and write

combustion equation. [5]
Explain laminar flame propagation in engine. [5]
Explain the concept of combustion quality [5]

What are F head combustion chambers? Discuss two important F head

designs. [5]
Explain the concept of detonation in SI engine. [5]
What are the various methods to generate swirl in CI engine. [5]
Explain stratified charge combustion. [5]
Explain EGR method for control of emission. [5]

PTO.



06) a) What are the requirements of combustion chamber in gas turbine. [5]

b) Describe brifly factors affecting combustion chamber performance in
gas turbine [5]

Q7) Write short notes on (Anyt two). [10]
a) Flame tube cooling.
b) Adiabatic flame temperature.

c) Swirl measurement.

© © ©
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M.E. (Mech. - Automotive)
NOISE VIBRATION AND HARSHNESS
(2013 Course) (Semester-1I) (502308)

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

1) Answer all questions.

2) Neat diagrams must be drawn whenever necessary.
3) Figure to the right indicates full marks.

4) Use of electronic pocket calculator is allowed.

5) Assume suitable data if necessary.

Q1) Solve any Two questions.
a)  What are the Interior sources of noise in vehicle? [5]

b) Explain propagation of sound, reflection of sound, absorption of sound
and refraction of sound? [5]

c) The sound pressure level measured at 10 m from an automobile horn
is 110 dB. Determine the sound pressure level at distance of 1) 20 m
i1) 80 m. Assume that the inverse square law holds good between
intensity and distance. [5]

02) Solve any Two questions.

a) Explain the working of sound intensity probe P-P. [5]
b)  What are the different methods of noise source identification available?

[S]
c) Explain Sound power level and sound intensity level. [5]

PT.O.



03) Solve any Two questions.

a) Explain the single source structure-borne noise transmission path analysis.

5]
b) Explain effect of noise on human beings. [5]

c) Twomachines are working in noisy environments. The background noise
when the machines are inoperative is 65 dB. If the two machines having
individual sound pressure levels of 84 and 88 dB are switched on
simultaneously, determine the combined sound pressure level of the
machines along with the background noise. [5]

04) Solve any Two questions.
a) What are the different types of sound Absorbers are used? [5]
b) Explain the working of reactive type silencer. [5]

c) Explain Impedance tube (Kundt’s tube) method (ASTM E 1050) using
two microphones for evaluating sound absorption coefficient. [5]

05) Write a Short Note (Any two).

a) Sound insulation [5]

b) Digital Signal Processing [5]

c) Pass by Noise measurement of Vehicle [5]
>
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ML.E. (Mechanical) (Automotive Engineering)
AUTOMOTIVE CHASSIS DESIGN
(2013 Pattern) (Semester - II) (502309)

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

1)
)
3)
9
5

01) 2)

b)

02) a)

b)

Answer any five questions.

Neat diagrams must be drawn wherever necessary.

Figures to the right indicate full marks.

Use of logarithmic tables, slide rule and electronic pocket calculator is allowed.
Assume suitable data if necessary.

Describe with the help of sketches, working of independent wheel
suspension system of a modern car dealing with high acceleration, peak
speed and high cornering speed. [5]

A helical compression spring is to be designed to absorb the shocks.
The initial compression of spring is 35 mm and it is further compressed
by 50 mm while absorbing the shocks the spring is to absorb 220 J of
energy during the process. The spring index can be taken as 7. The
spring is made of patented and cold drawn steel wire with an ultimate
tensile strength of 1300 N/mm? and modulus of rigidity of 81370
N/mm?. The permissible shear stress for the spring wire should be taken
as 25% of ultimate tensile strength. Calculate [5]

i)  Spring stiffness
i)  Wire diameter
iii) Mean coil diameter

iv) Number of active turns.

Explain the function and working of steering gear box mechanism with
neat sketch. Name its components. [5]

Write short note on Steering characteristics. [5]

PTO.



03) a)

With the help of neat diagram explain the working and construction of

disc brake. [5]
b) Explain with the help of neat sketch Bendix Hydrovac vacuum brake
system. [5]
04) a) Draw cross section of a tyre explaining the role of various components.
What are the factors improving road grip? [5]
b)  Write short note on Retrading and manufacturing of tyres. [5]
05) a) With the help of neat sketch explain working of six wheeled vehicle.
Discuss its application and the method of calculating wheel torque on
different wheels. [5]
b)  Write short notes on Scammell articulated trailer. [5]
06) a) Explain different types of brake shoe adjustments. [5]
b)  Write short notes on Wheel alignment. [5]
Q7) Write short notes on the following (Any two): [10]
a) Active suspension.
b) Application of composites in various car components.
c) Specifications of tyres with respect to sizes, dimensions, ply ratings and

markings.

Fomady Aoy
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[S155]-177
M.E. (Mechanical) (Automotive Engineering)
VEHICLE DYNAMICS
(2013 Pattern) (Semester - IIT) (602313)
Time : 3 Hours] [Max. Marks : 50

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

Q1) Attempt any two.

a)  Sketch the tire axis system and explain in brief. [5]
b) Explain variation of tractive effort with longitudinal slip. [5]
c) Describe characterization of cornering behavior of tires. [5]

02) Attempt any two.

a)  Write short note on Gradability. [5]
b) Explain aerodynamic forces and moments. [5]
c) Explain Electronic Brake assist System. [5]

03) Attempt any two.

a) Explain steering force and moments in suspension kinematics. [5]

b) Determine the geometry that would be necessary to achieve 100% anti-
squat in the rear suspension and geometry to achieve full anti pitch for
the solid axle, rear whee drive vehicle described below. Also find the
pitch rate when the geometry is set for 100% anti-squat in rear suspension
the front and rear suspension spring rates are 265 and 169 Ib/
in respectively. The CG height is 18 inches and wheel base is 109. [5]

c) Describe the roll center analysis. [5]

04) Attempt any two.
a) Compare the curvature response of neutral steer, understeer and
Oversteer vehicles. [5]

PTO.



b)

Explain the steady-state handling characteristics of a two-axle [5]
vehicle.
Explain the handling behavior of car without vehicle stability control [5]

system.

05) Attempt any two.

a)
b)

c)

Write short notes on modelling of springs. [5]
Write short notes on Two degrees of freedom vehicle model for [5]
pitch and bounce.

Explain the effect of wheel base in road and suspension modelling [5]
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M.E. (Mechanical) (Automotive Engineering)
AUTOTRONICS

(2013 Pattern) (Semester-11I) (602314)

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

1) Answer any five questions.

2) Neat diagrams must be drawn wherever necessary.

3) Figures to the right side indicate full marks.

4) Assume Suitable data if necessary.

Q1) Explain Vehicle communication Networks. [10]

Q2) a) Define Analog and Digital signal. Explain Analog to Digital conversion. [5]

b) Explain the logic probe and its applications in Diagnostic tests. [5]
03) a) Explain sensors used in Antilock breaking systems. [5]
b) Explain scroll compressors used in automobile air conditioning. [5]
04) Explain computerized Engine control system. [10]
05) a) Discuss in brief the emission control system. [5]
b)  Write a short note on V to I Converter using Op-Amps. [5]
06) a) Discuss with block diagram fuel injection system in general. [5]
b) Explain active head rests. [S]

Q7) a) Explain thermostatic expansion valve in automobile air conditioning
system. [5]
b) Explain the concept of diagnostic trouble codes and types of faults. [5]

08) Explain automatic temperature control w.r.t. its operation and sensors used.[10]



Total No. of Questions :5]
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Time : 3 Hours]
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[5155]-179
M.E.(Mechanical) (CADME)
ADVANCED MACHINE DESIGN
(2013 Pattern) (Semester-I) (502402)

[Max. Marks :50

Instructions to the candidates:

D

Attempt ALL questions.

2) Figures to the right indicate full marks.

3)
9

All questions carry equal marks.
Assume suitable data, if necessary.

Q1) Attempt any TWO:

a) Explain in brief the state of strain at a point. [5]
b) Explain the maximum elastic strain theory. [5]
c) Derive the expression for Airy’s stress function in rectangular

coordinate. [5]

02) Attempt any TWO:

a) Explain theory of virtual work and energy. [5]
b) Explain the concept of energy balance during crack growth. [5]
c) Determine strain energy release rate for a double cantilever beam with

a>> 2h and 1>>2h as shown in figure. The P is a applied load and B is

the width of beam. P [5]
[ * o
——— 2h ).
a : /
== ]
P
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03) Attempt any TWO:

a)
b)

c)

Explain Low cycle and High cycle fatigue. [5]
Discuss the loading and deflection of rubber springs used for simple
shear load. [5]
Describe Transverse shere effect in composite laminates. [5]

04) Attempt any TWO:

a)

b)
c)

Following creep data at a certain temperature is known. [5]
S=12.5 MPa él =0.015 percent per 1000 hrs
S,= 15 MPa 3 2 = 0.02 percent per 1000 hrs

Determine the constants of hyperbolic sine law and calculate the creep
rates of stress 26 MPa and 29 MPa.

Explain in brief significance of interference and undercutting. [5]

Derive the expression for estimated time of rupture. [5]

05) Attempt any TWO:

a)

b)

Two 10 teeth gears are to mesh without undercutting. The gears are
generated using standard hob with 20° pressure angle. Module is 4 mm

while clearance is 0.2 mm. Using extended centre distance method, Find
i)  Hob shift [5]

ii)  Blank diameter and depth of cutter setting
ii) Actual pressure angle.

Take usual notations.

f=invg
2., 3 5 ZY)
¢=v——v +——v Where v=</360
15 175

0 and ¢ are in radians.

List out and explain any one Fatigue strength improvement techniques.[5]

Explain octahedral shear stress theory. [5]

®©@ ® ®
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ML.E. (Mechanical) (C.A. D. M. E.)
COMPUTERAIDED DESIGN
(2013 Pattern) (Semester - I) (502403)

Time :3 Hours] [Max. Marks :50

Instructions to the candidates:
1) Answer any five questions.
2) Neat diagrams must be drawn wherever necessary.
3)  Use of non programmable calculator is allowed.
4) Assume Suitable data, if necessary.

Q1) a) Explainthe CAD/CAM system evaluation criteria in brief. [5]
b) Discuss with neat sketches explain wire frame entities. [5]
02) a) Explain the properties of the Bezier curves. [5]
b) Discuss the surface representation used in surface modelling. [5]

03) Explain the Parametric representation of plane surface with neat sketch and
explain its need and applications [10]

04) Explain the surface manipulations used in surface modeling - Displaying,
Segmentation, Trimming, Intersection. [10]

05) a) An entity is rotated about the three principal axes of in MCS with equal
angles of 45° each. Find the equivalent axis and angle of rotation.  [6]

b)  Write notes on mass property calculations. (4]

06) Explain data representation techniques used in Boundary Representation
(B-rep) models. [10]

PTO.



Q7) a)
b)

08) 2)
b)

Explain Step Architecture with the help of neat block diagram. [5]
Explain features based modeling techniques and state major advantage
of features based modeling over other. [5]
Explain the tolerance modeling concepts used in CAD. [5]

Explain, how collaborative product design enhances the productivity.[5]

PP
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M.E.(Mechanical) (CADM & E)
COMPUTER INTEGRATED MANUFACTURING
(2013 Pattern) (Semester-I1) (502407)

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

1) Attempt any FIVE questions from following.

2) Figures to the right indicate full marks.

Q1) Explain Group Technology and compare with Manufacturing Cell. [10]

02) Discuss database models used in CIM. [10]

03) Explain role of machining centers, inspection equipment and material handling
equipment in Flexible Manufacturing System. [10]

04) Explain Process Management and Control through Web. [10]

05) Explain any three tools used for effective implementation of Lean
Manufacturing. [10]

06) Explain Networking in a Manufacturing Organisation for implementation of
CIM. [10]

07) Elaborate:
a) Value of the Product [5]
b) The Supply Chain [5]
®©@ ©® ®
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[5155] - 182

M.E. (Mechanical Engineering) (CADME)
INDUSTRIAL PRODUCT DESIGN & PRODUCT LIFE CYCLE
MANAGEMENT
(2013 Credit Pattern) (Semester - II)

Time : 3 Hours] [Max. Marks :50

Instructions to the candidates:
1) Answer any five questions from the following.
2) Neat diagrams must be drawn whenever necessary.
3) Figures to right indicates full marks.

4) Assume suitable data if necessary.
Q1) What is S-curve technology? Give its advantages & Disadvantages. [10]
Q2) Discuss C-sketch method in detail with example. [10]

03) Discuss product teardown process with example. [10]

04) Explain the use transition of CAD, EDM to PDM in product life cycle

management. [10]
05) Explain PLM system architecture in detail. [10]
06) What are the components of PDM system? Explain? [10]
Q7) Discuss the factors affecting the implementation of PDM system. [10]

EEE
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M.E. (Mechanical) (C.A.D.M.E.)
AUTOMATED MANUFACTURING SYSTEM MODELING
(2013 Pattern) (Semester - II) (502409)

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

1) Solve any 5-questions.

2) Draw neat sketch if required.

3)  Use of calculator is allowed.

4) Assume suitable data if required.

Q1) a) Explain the terms 1] Flexibility ii] Performability iii] Reliability
iv] Availability. [5]

b) A CNC machine is to cut 2000 parts with cycle time of 15min. calculate

no of Machines given with 70hrs availability. The utilization of m/c is

100% calculate shift hour during the period? [5]

02) a) Explain Types of Automated inspection systems and also elements of
CMM with sketch? [5]

b) AGYV has Delivery distance and return distances as 1000mm and 1200mm
with Velocity of 100mm/sec and the load unload handling time of 20min

with traffic factor 0.7 and about 10 deliveries are to be made per hour.

Then calculate 1] Total delivery time ii] Number of delivery per hr/per

vehicle iii] Number of AGVs? [5]

03) a) Explain infinite and finite Birth and Death process in manufacturing? [5]

b) Explain explain computational issues in i] Steady state and ii] Transient
markov analysis? [5]

04) a) Explain M/M/m queue model with state diagram? [4]
b) A CNC machine center process raw parts one at time in M/M/1 fashion.

let A = 20 parts /h and u = 15 parts /h then let ©< 1 so calculate
following 1] Machine utilization ii] Mean no of customers in system
iii] Mean no of customers in queue iv] Mean waiting time in system and
v] Mean waiting time in queue? [6]

PTO.



05) a)
b)

06) a)
b)

Q7) a)

b)

Explain and sketch a Horizontal machining Centre with indexing table?[5]

Explain open and closed queuing network with sketch? [5]
List characteristics of non-product form features of AMS? [5]
Explain Reliability and availability measures in AMS ? [5]

Explain petrinet primitives with sketch ? And also any-3 applications of
petrinets in AMS ? [5]

Explain and sketch GSPN Model for 3-stage Kanban System? [5]

*x Kk K
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M.E. (Mechanical)
(Computer Aided Design, Manufacturing & Engineering)
SIMULATION MODELING
(2013 Pattern) (Semester - 111) (602413)
Time : 3 Hours] [Max. Marks : 50

Instructions to the candidates:
1) Attempt any FIVE questions from the following.
2) Figures to the right side indicate full marks.

Q1) Define System and Environment? Discuss Discrete and continuous System
Simulation. [10]

02) Explain Mid Square Method and Mid Product Method for Random Number
Generation. [10]

03) Represent stages in model building with neat flow diagram. Explain verification
and validation in model building. [10]

04) Explain Kolmogorov Smirnov test and the Chi Square test for simulation in
detail. [10]

035) Explain usefulness of any two simulation packages with their capabilities in
simulation modeling. [10]

06) With suitable engineering example describe single channel queue and two
server queue. [10]

07) How measures of performance are estimated? Explain output analysis for
terminating simulation for Machining Centre. [10]

PP
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[5155]-185
M.E. (Mechanical) (CADM & E) (Semester - 111)
OPTIMIZATION TECHNIQUES
(2013 Pattern)

Time : 2.30 Hours] [Max. Marks : 50
Instructions to the candidates:
1)  Answer any five questions from the following.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right indicate full marks.
4)  Use of calculator is allowed.
5) Assume suitable data if necessary.
Ql) Maximize : f = X, + 2X, + X, [10]
Subject to 2x1 +X, - X, < 2
—2X, +X,-5x3 >-6
4x + X, + X, <6

X, > 0,1 = 1,2,3 using Simplex Method.

02) How optimization problem can be formed & Discuss classification of

optimization problem. [10]
03) Solve X? + 54/x by successive quadratic interpolation method. [10]
04) Explain secant method. [10]

P.T.O.



Q5) Minimize F(X ,X) = [X*+ X - 11" + [X, + X *= 7]?
Subjected to
g,(x) =26 - (X, - 5X?>0,
g,(x) =20 -4X-X, >0,
52X,X,>0
Using complex Search Method, [10]

Q6) Discuss in brief simulated annealing & Particle Swarm Optimization [10]

0Q7) Explain the working variable elimination method & cubic search method
particle Swarm Optimization. [10]
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M.E. (Mechanical-Energy Engineering)
ADVANCED THERMODYNAMICS
(2013 Course) (Semester-I)

Time : 3 Hours Max. Marks : 50
Instructions to the candidates:
1) Answer any five questions.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right side indicate full marks.
4) Use of calculator is allowed.
5) Assume suitable data if necessary.

Q1) a) How real gas behavior is analysed? State the assumptions for an ideal
gas behavior. [5]
b) Discuss the generalised compressibility chart with suitable diagram? [5]

Q2) a) Explain the phase change process from solid to gas with P-V, T-S and
P-T diagram for a substance which shrinks in volume on melting and

also for a substance which expands in volume on melting. [4]
b) For boiler at 8 kg/cm? (g) steam pressure. The following details are
given. [6]

Saturation temperature of steam = 170°C
Sensible heat of water = 720 klJ/kg

Latent heat of evaporation = 2058 kCal/kg
Moisture content in the steam = 4%

What is the total heat content of the steam?

03) a)  Explain increase in Exergy Destruction. [5]
b) Discuss the Law of degradation of energy and availability function of
closed and open system. [5]

04) Write a note on
a) T-dS relations. [5]
b) Thermo electricity and Onsager equation. [5]

PT.O.



05) a)

b)

06)a)

Q7) a)
b)

Explain Inversion Curve and Joule-Thompson coefficient. [5]
. . ) (o

Derive the relation (Cp —Cv)=_T or | | av [5]

Explain the criteria for chemical equilibrium. [4]

The following are the ultimate analysis for coal: Calculate the

stoichiometric air requirement. [6]

Carbon-38%, Ash-35%, Hydrogen-5%, Sulphur-2%
For the same data,calculate the theoretical CO,
If the actual measured CO, is 8%, find out the excess air levels?

Discuss the Amagat’s Law and Kay’s Rule. [5]
As applied to statistical thermodynamics, explain the principle of
equipartition of energy . [5]

08) Write a note on

a)
b)

Fugacity and activity of a species in a mixture. [5]
Clapeyron equation. [5]
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M.E.(Mechanical-Energy Engineering)
ADVANCED HEAT TRANSFER
(2013 Pattern) (Semester-I1I) (502107)

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

1)
)
3)
9
5)

01) 2)

b)

Q2) 2)

b)

03) a)

b)

Answer any five questions.

Neat diagrams must be drawn wherever necessary.
Figures to the right side indicate full marks.

Use of Calculator is allowed.

Assume Suitable data if necessary.

A reactors wall, 320 mm thick, is made up of an inner layer of fire
brick(k=0.84 W/m°C) covered with a layer of insulation (k=0.16 W/m°C).
The reactor operates at a temperature of 1325°C and the ambient
temperature is 25°C. [6]

i)  Determine the thickness of fire brick and insulation which gives
minimum heat loss.

ii)  Calculate the heat loss presuming that the insulating material has a
maximum temperature of 1200°C.

Draw velocity boundary layer and thermal bondary layer for flow through
tubes and flow over plate. [4]

Derive an expression for generalized three dimensional heat conduction
equation in Cylindrical Coordinates for unsteady flow. [7]

Explain the significance of Nusselt Number. [3]

What are Fourier and Biot Numbers? What is the physical significance
of these numbers? [5]

What are Heisler charts? Explain its significance in solving transient
conduction problems? [5]

PTO.



04) a) Using dimensional analysis establish a relation between Nusselt, Prandtl
and Grashof numbers. [6]

b) Explain Chilton-Colburn analogy. [4]

05) A horizontal tubularl-1 condenser is used to condense saturated steam at
80°C. The condenser is a shell and tube one with brass tubes(k=110W/m°C)
of 1.59 cm OD and 1.34 cm ID. Steam is outside tubes and cooling water
enters the tubes at 20°C with a velocity of 1.4 m/s and leaves at 40°C. If the
rate of cooling water supply is 55000 kg/h and the latent heat of condensation
of steam at 80°C is 2304 kJ/kg, Calculate [10]

a) The number of tubes
b) The length of each pipe

For calculating the tube side heat transfer coefficient use the Dittus-Boelter
equation and for the shell side heat transfer coefficient, the average value may
be taken as 10760W/m?K.

Data—Properties of water at 30°C—k=0.659 W/mK p=979.8 kg/m* Cp=4.180
kJ/kg K 1 =0.4044x10".

06) a) Write a note on Combined Convection. [5]

b)  Air stream at 24°C is flowing at 0.4 m/s across a 100W bulb at a 130°C.
If the bulb is approximated by a 65mm diameter sphere, calculate: [5]

i)  The heat transfer rate and
i) The percentage of power lost due to convection.
Use correlation Nu = 0.37 (Re)0.6
Properties of air at 77°C k = 0.03 W/m°C
v =2.08x10"° m?/s
Pr=0.697
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07) Ahotplate Im x 0.5m at 130°C is kept vertically in still air at 20°C. Find[10]
a) Heat transfer coefficient
b) Initial rate of cooling the plate in °C/min

c) Time required for cooling plate from 180°C if the heat transfer is due to
convection only. Mass of plate is 20 kg and Cp = 400J/kgK. Assume
0.5m side is vertical and that the heat transfer coefficient calculated in

i)  above remains constant and convection takes place from both sides
of the plate.

Use correlation Nu, = 0.59(Gr.Pr.)"* for (10*<Gr.Pr<10°)
Take properties of air at 75°C Cp= 1007 J/kgK,

p= 1.07 Kg/m?

k= 0.029 W/m°C

v= 19.1x10"° m?%s.

08) A metal plate 0.609m in height forms the vertical wall of an oven and is at a
temperature of 171°C. Within the oven is air at a temperature of 93.4°C and
atmospheric pressure. Assuming that natural convection conditions hold near
the plate and that this case [10]

Nu = 0.548(Gr.Pr)"

Find the mean heat transfer coefficient and the heat taken up by air per second
per meter width. For air at 132.2°C, take k=33.2 x10° kW/mK, p 0.232x10*
kg/ms, Cp=1.005kJ/kgK. Assume air as an ideal gas and R=0.287 kJ/kgK.
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M.E. (Mechanical - Energy Engineering)
ENERGY CONVERSION SYSTEMS
(2013 Course) (Semester-1I) (502508)

Time : 3 Hours] [Max. Marks : 50
Instructions to the candidates:
1) Answer any five questions.

2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right side indicate full marks.
4) Use of Calculators is allowed.

5) Assume Suitable data if necessary.

Q1) a) Explain the sources of energy and their scenario with peculiar
characteristics. [6]

b)  Write a short note on conversion of energy from Hydrogen. [4]

02) A gas turbine set draws in atmospheric air at 1 bar and 15°C. There are two
pressure stages with perfect intercooler and the total pressure ratio is 25:1.
The maximum temperature of the cycle is 1300°C and there is one turbine for
expansion a regenerator is used and recovers 70% of the available heat.
Determine the efficiency of the plant and the ratio of the useful work to turbine
work. The turbine and compressor efficiencies may be taken as 0.87 and 0.86
respectively. Assume mechanical efficiency of whole assembly equal to 0.96
and generator efficiency as 0.98. [10]

03) a) Explain the effect of turbine inlet temperature, pressure ratio and
compressor inlet temperature on thermal efficiency of gas turbine power
plant. [4]

b) Write a note on Combined Gas Turbine Cycles with Heat Recovery
Boiler. [6]

PT.O.



04) 2)
b)

Q5) a)

b)

06) a)
b)

Q7) a)

b)

08) a)
b)

Explain the indirect method of evaluation for boiler performance.  [6]

Write a note on De-aeration of boiler feed water. (4]

Describe the factors affecting on performance and energy efficiency of
refrigeration plants. [5]

State the types of Fluidized Bed Combustion Boilers and explain any
one with sketch. [5]

Explain the factors affecting the selection of cogeneration system. [4]

Explain the flow control strategies for fan and blowers. [6]

Explain the factors affecting the efficient operation of compressed air

system. [6]

Explain energy conservation opportunities in pumping system. [4]

Explain the criteria for selection of diesel generator system. [5]

Explain the factors affecting cooling tower performance. [5]
> > >
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M.E. (Mechanical-Energy Engineering)
ENERGY MANAGEMENT
(2013 Course) (Semester - II) (502509)

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

D
2)
3)
9)

)

01) 2)

b)

Q2) 2)
b)

03)

04) 2)

b)

Answers any 5 questions.

Neat diagrams must be drawn wherever necessary.

Figures to the right indicate full marks.

Use of logarithmic tables slide rule, Mollier charts, electronic pocket calcultor and
steam tables is allowed.
Assume Suitable data if necessary.

What is draft in combustion system? Explain briefly the different types
of draft. [5]

What do you understand by reducing the work to be done by steam?[5]

Write a short note on Fuel Feeding system in a AFBC boiler. [5]

List down the various energy conservation opportunities available in a
steam system. [5]

An uninsulated 100 mm pipe of 200m length carries steam at 10 kg/cm?.
The surface temperature measured is 165°C. Find out the annual cost
saving achieved by insulating it with 50 mm. insulating material, which
will bring the surface temperature down to 60°C. The boiler efficiency is
85% and the fuel oil (with GCV of 10000 Kcal/kg) cost is Rs.14000/
tonne and ambient air temperature is 30°C and ambient temperature is
30°C and annual operating hour is 8000 hours. [10]

What is under-loading of motor? What are the four causes for under-
loading of motors? Mention the possible measures to overcome the under-
loading. [5]

What are the various losses in motor and briefly explain its causes? [5]

PTO.



05) a)
b)

06) a)
b)

Q7) a)
b)

08) a)

b)

Enumerate the advantages of FBC Boilers. [5]
How does a plate heat exchanger work? Give typical examples. [5]
What are flow control strategies of the fan? [5]

Define energy management and objectives of the energy management.[5]

What is boiler blow down? [5]

Explain heat transfer loops in case of refrigeration system. [5]

Explain the classification of radioactive wastes by radioactivity
concentration with the help of graph. [5]

Write short note on thermal heat wheels. [5]

*x Kk *K
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M.E. (Mechanical-Energy Engineering)
NUCLEAR MATERIALS AND REACTOR FUNDAMENTALS
(2013 Pattern) (Semester - I1I)

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

1) Answer any five questions from the following.

2) Neat sketches may be drawn wherever necessary.

3) Figures to the right indicate full marks.

4) Use of calculator is allowed.

5) Assume Suitable data if necessary, and mention the same.

Q1) a) Describe the following processes: [6]
i)  Alpha decay
ii) Betadecay
i) Electron capture

iv) Isomeric transitions

b) Describe the Bohr model of an atom. [4]
02) a) Whatis dislocation theory in regard to nuclear materials? [3]
b) Explain different types of crystal structures with neat sketches. [7]
03) a) Write a note on nuclear fission. [5]
b) Explain neutron interactions. [5]

04) a) Define and explain fast fission factor, thermal utilization factor and effective
multiplication factor. [6]

b) Explain gas cooled reactor with schematic diagram. [4]

PTO.



05) a)

Compare the AVLIS and SILEX method of enrichment of nuclear fuel.[4]

b) Explain nuclear fuel enrichment methods. [6]
06) a) Explain different cost factors in nuclear fuel cycles. [4]
b) Explain purchase, conversion, Enrichment and reprocessing costs in
respect of nuclear fuel management. [6]
Q7) a) Plot the radioactive decay curve for nitrogen-16 over a period of 100
seconds. The initial activity is 142 curies and the half-life of nitrogen-16
is 7.13 seconds. Plot the curve on both linear rectangular coordinates
and on a semi-log scale. [6]
b) Explain the hardening and embrittlement of nuclear materials due to
exposure of nuclear radiations. (4]
08) Define the following terms: [10]
a)  Fissile material
b) Fissionable material
c) Fertile material
d) Reactor period
e) Doubling time

Fomady Aoy
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M.E. (Mechanical) (Energy Engineering)
ENERGY SYSTEMS MODELING AND ANALYSIS
(2013 Course) (Semester - IIT) (602514)

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

1) Answer any five questions.

2) Neat diagrams must be drawn wherever necessary.

3) Figures to the right indicate full marks.

4) Assume suitable data, if necessary.

5) Use of Calculator is allowed.

Q1) a) Compare discrete system and continuous systems. [4]

b) Differentiate between system analysis and system design. [6]

02) Fita second order polynomial to the following data; derive required expression
using least square method: [10]

X 0 0.5 1.0 1.5 2.0 25

y 0 0.25 1.0 2.25 4.0 6.25

Q3) Whatare different types of model explain Mathematical model and Numerical
model. [10]

04) For common heat exchangers, such as the parallel and counter flow heat
exchangers, discuss the development of a simple mathematical model to analyze
the system. [10]

PT.O.



05) a)

b)

The flow rate Q(m?/s) in circular pipes is measured as a function of the
diameter D and the pressure difference Ap. Obtain a best fit for data
given in table, assuming a power-law dependence of Q on the two

independent variables D and Ap. [6]
D(m) 0.3 0.5 1.0 1.4

Ap (atm)
0.5 0.13 0.43 2.1 4.55
0.9 0.25 0.81 4.0 8.69
1.2 0.34 1.12 5.5 11.92
1.8 0.54 1.74 8.59 18.63

Explain different steps in simulation study. [4]

06) Use the Simplex method to find the maximum value of:
z=3x +2x,tx,

Subject to the constraints.

dx, + x, tx,=30
2x1+3x2+ X, <60
x1+2x2+3x3§40

Where x,>0,x,>0, and x, > 0. [10]

Q7) a)

b)

Minimize the function f(x)=0.65—[0.75/(1 + x*)] — 0.65x tan! (1/x); in
the interval [0,3] by the Fibonacci method using n= 6. Also find reduction
ratio. [5]

Explain Fibonacci search technique and write its algorithm to find optimum
design. [5]

08) For what purpose Lagrange multiplier method is used? Write the proof of
Lagrange multiplier method. [10]

*x Kk K
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M.E. (Mechanical-Mechatronics)
SYSTEM MODELLING, IDENTIFICATION & SIMULATION
(2013 Pattern) (Semester - I) (502801)

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

1) Answer any five questions.

2) Neat diagrams must be drawn wherever necessary.

3) Figures to the right side indicate full marks.

4) Use of Calculator is allowed.

5) Assume Suitable data if necessary.

Q1) a) When compared with the transfer function approach, list the advantages
and the disadvantages of the state space modelling approach. [5]

b) Draw a flowchart which depicts the operation of a linear Kalman filter.|5]

02) For the transfer function given below, draw the signal flow diagram. [10]

C(s) _ (s*+1)
R(s) (s°+3s+1)

03) Convert the below state space model into a transfer function. [10]

too) 1],
3 5[5 oW

y=[10]x

X

04) Using a suitable flow chart explain the process of identification of a ARX
model using the Least Square method. [10]

PTO.



05) a) Differentiate between supervised and un-supervised learning. [5]

b) List the criterion for selection of fuzzy membership functions. [5]

06) Draw the flow chart and explain the operation of predictor-corrector type

extended Kalman filter. [10]
Q7) ldentify a straight line model for below dataset. [10]
X 1 2 3 - 5 6 7
y 0.5 2.5 2 4 3.5 6 5.5
P roSD
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M.E.(Mechanical-Mechatronics)
CONTROL SYSTEMS -1
(2013 Pattern) (Semester - I) (502802)

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

1) Answer any five questions.

2) Neat diagrams must be drawn wherever necessary.

3) Figures to the right side indicate full marks.

4) Use of Calculator is allowed.

5) Assume Suitable data if necessary.

Q1) Discuss, in detail, the advantages and dis-advantages offered by the FSF type

pole placement control technique. [10]
x| |04 5| x N 1
= u
w71 ollx]To Eq.1
'xl
y=[01]f "~ |+[0]u
x2
02) a) The open loop state space model of a second order system is given by
Eq.1. Convert this model into an equivalent transfer function. [5]
b) For the system in Eq.1, determine the location of the poles, the zeros
and comment on the stability of the system. [5]

03) For the system in Eq.1, determine the controllability and the observability
matrix and comment on the system’s controllability and observability. [10]

Q4) a) Forthe system in Eq.1, using a suitable technique, determine a full state
feedback gain, k, such that the desired closed loop system has maximum
percentage overshoot of 1.5% and a 5% settling time of 0.75 seconds.|[7]

b) For the system in Eq.1, determine the state space model of the closed
loop system using the full state feedback gain £ from Q4a. [3]

PT.O.



05) a) Using the Ackerman’s method build an observer such that the observer
poles are located at 6 times the closed loop poles. Consider the closed
loop poles to be of the closed system from Q4 (b). [5]

b) For the system in Eq.1, determine the A matrix for the compensator
using the full state feedback gain £, and the observe gain L from Q-4 (a)
and Q-5 (a) respectively. [5]

06) Explain the design of a command tracking control system using a suitable
example. [10]

Q7) Draw a block diagram for a control system made up of the plant, the observer
and the compensator and define all the variables/ parameters in the block
diagram. [10]

Fomady Aoy
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M.E.(Mechanical-Mechatronics)

SENSORS, TRANSDUCERS & INTERFACING TECHNIQUES

(2013 Credit Pattern) (Semester - I)

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

1)
)
3)
9
5)

01) 2)

b)

02) a)

b)

03) a)

b)

Answer any five questions.

Figures to the right indicate full marks.

Draw neat figures, diagrams wherever necessary.
Use of scientific calculator is allowed.

Assume Suitable data if necessary.

What is Chaurenet’s criterion? With the help of suitable example how it
is applied. [5]

Explain the following terms: [5]
i)  Probability distributions
ii) Confidence interval & level of significance

iii) Student’s t - Distribution.

Explain operation of photo-conductive transducer using neat diagram.
State its various applications & explain any one application in brief. [5]

Discuss different types of counters & frequency measurement techniques
with suitable diagram. [5]

Explain- [5]
i)  Diaphragm & Bellow gage
i) Bridgeman gage

With the help of neat diagram explain in detail any one application of
pressure gages. [5]

PT.O.



04) a)

b)

05) a)

b)

06) a)

b)

Q7) 2)

b)

Explain the laser doppler anemometer using neat schematic diagram.
State advantages & drawbacks of LDA. [5]

Explain the basic principle of magnetic flowmeter. What are the types of
magnetic flowmeters? Explain any one in brief. [5]

With neat diagrams explain series - & parallel - connection of
thermocouples. [5]

Explain any one scheme of viscocity measurement. [5]

Discuss in detail the three types of resistance strain gages. Explain the

scheme for measurement of resistance strain - gage output. [5]
Define & explain following terms- [5]
i)  Stress

i) Rosette strain gauge

i) Temperature compensation.

Give the detailed classification of data acquisition system. With the help
of neat block diagram. explain the operation of DAS. [5]

Explain the performance parameters of D - to - A converter, while selecting
for any one of the following applications- [5]

i) 4 channel DAS for home security system.

i)  Military application.

PP
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M.E. (Mechanical) (Mechatronics)
PLC PROGRAMMING
(2013 Course) (Semester - I1)

Time : 3 Hours] [Max. Marks :50

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

Q1) Develop ladder program for the following industrial objective. Given START
& STOP buttons as NO, Push-to-on momentary switches. LUP and LE are
level switches of NO type. The valves VIN & VOUT are on off valves.

Figure Q1 shows the details. [10]
. [ Stir
-4-—-—0 Start ‘ (l) ViN
-4--—08:09
Lup C ."ﬂ\\
Temp O vouT
\

Figure Q1

a)  When START button is pushed the process starts until STOP button is
pressed.

b) The VIN opens when process STARTed and LE is OFF.

c) When LUP is ON and Temp is OFF, VIN is closed, Stir (Stirrer) is ON,
H (Heater) is on.

d) When Temp is ON, Stir is OFF, H is OFF, VOUT is opened till LE is
OFF.

Write the PLC program for objectives (a) to (d) individually and then write

the complete program.

PT.O.



02) a)

b)

Explain on delayed timer with suitable example. [5]

Significance of Boolean algebra in constructing ladder program. Explain
with suitable example. [5]

03) Figure Q3 shows a Digital circuit. Write digital equation, simplify using Boolean
algebra and write a ladder rung for this simplified equation. [10]

04) a)

b)

05) a)

b)

06) a)

b)

Q7) a)

b)

Figure Q 3

Explain with one industrial application, Count Up and Count Down
Counter Instruction with all status bits. [5]

Explain Jump instructions and subroutines with one example each. [5]

Explain timer instruction overview and on delayed timer with suitable
example. [5]

Types of switches used in PLC applications with one specific applicaiton
thereof. [5]

Applications of OFF Delay timers used in ladder progrm with illustrative
example. [5]

Compare Function Block Diagrams and Ladder Diagrams. [5]

Explain Examine ON and Examine OFF Conditions with two suitable
examples of each in the form of ladder diagrams. [6]

Enlist the specifications of discrete /O Module, analog I/O Modules
used in PLC. [4]
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08) Figure Q8 shows a PLC controlled drilling process. Identify the sequence of

conveyor system alone and prepare a list of PLC I/O only. [10]
Up (MU)
I l Lo- Stop
Down (MD) Start
~+—{}—f 1}
Down limit (DL) | =3 Thermai overicad (TO)

% Work present (WP}

Conveyor Clamp (O)
motor {M3)
Figure Q 8
EEE
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[S155]-196
M.E.(Mechanical-Mechatronics)

CONTROL SYSTEMS-11
(2013 Course) (Semester-I1) (502808)

[Max. Marks : 50

Time : 3 Hours]

Instructions to the candidates:

Answer any five questions.

1)
2)
3)
9

Neat diagrams must be drawn wherever necessary.

Figures to the right side indicate full marks.

Use of Calculators is allowed.

Assume Suitable data if necessary.

3

Q1) The bode plot of a generic system is shown below. Determine the gain and the

[10]

phase margin and comment on the system stability.
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02) Using the ZN step response method determine the gains as well as the transfer
function of the PID control. Assume a=0.218 and L=0.806. [10]

03) Draw a suitable block diagram for a PID controller in series form and discuss
the significance of the P, I and the D terms in the controller. [10]

04) Using a suitable example explain Loop Shaping. [10]

05) Define Sensitivity and discuss, in detail the relationship between Sensitivity
and Gain Margin. [10]

Q6) Draw a suitable block diagram and explain the opearation of Kappa Tau
Controller tuning technique using a suitable example. [10]

Q7) The unit step response of a second order system is shown below. Using a
suitable technique, identify the model. [10]

Step Response

0.8

0.7f---—---—-

_~ i -~
|
|
i
t
| |
I
I
|
|
|
]
]
|
|
b - - - - - -

06---------

|
N I

05= == -+ - A — - -

4

0dr---mmmfrrm N

Amplitude

0.3r-------f- T L R E R |

02—~ f-----

01F-----f------

4 6 8 10

Time (sec)
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P3945 [5155]-197
ML.E. (Mechanical) (Mechatronics)
INDUSTRIAL DRIVES AND ACTUATORS
(2013 Pattern) (Semester - II) (502809)

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

1) Answers any five questions.

2) Neat diagrams must be drawn wherever necessary.

3) Figures to the right side indicate full marks.

4) Use of Calculator is allowed.

5) Assume Suitable data if necessary.

Q1) Explain variable frequency square wave- VSI drive for Three phase Induction
motor. [10]

02) With the help of Trapezoidal waveform explain working of Synchronous motor
drive. [10]

03) a) Compare electro-hydraulics and PLC-hydraulics with respect to cost,
significant advantages and disadvantages. [5]

b) Discuss in brief with hydraulic circuit symbols, types of hydraulic
cylinders and their mountings. [5]

04) With the help of equivalent circuit explain basic principle of operation of three
phase induction motor. [10]

05) a)  Withrespect to Construction, working and specific applications, discuss
vane pump used in industrial hydraulics. [5]

b) Draw symbols in hydraulic circuits used to represent sequence valve
and pressure compensated pressure relief valve with working. [5]

06) a) Explain different speed control methods of DC shunt motor. [6]

b) Explain Thermal Consideration criteria while selecting electric drive. [4]

PTO.



Q7) Discuss in brief the counterbalance valve circuit used in industrial hydraulics
with the help of hydraulic circuit and components the components used.
[10]

08) Answer any two. [2 x5 =10]
a)  Multi quadrant operation of an electric drive.
b) Construction and working of Pressure relief valve.

c) Active and Passive torque.

*x Kk K
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M.E. (Mechatronics) (Mechanical)
MICROCONTROLLERAPPLICATIONS IN EMBEDDED SYSTEMS
(2013 Pattern) (Semester - 11I) (602813)

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

1) Answer any five questions.

2) Neat diagrams must be drawn whenever necessary.

3) Figure to the right indicate full marks.

4) Assume Suitable data whenever necessary.

Q1) a) Explain with neat diagram data memory of PIC18F microcontroller. [4]

b) Draw and explain block diagram of PIC 18F microcontroller with MPU
and memory. [4]

c) Write instructions of PIC 18F microcontroller used for Arithmatic
operations. [2]

02) a) What is assembler? Explain the term directive in an assembler and list

out commonly used directives. [4]

b) Explain types of data transfer in PIC 18F microcontroller. [4]

c) Explain the result after the execution of the following instructions. Identify

the status of flags. [2]
MOVLW &9H
ADDLW 77H

03) a) Explain with Block diagram basic concepts in I/O Interfacing. [4]

b)  Whatis subroutine? Explain PIC 18 CALL and RETURN Instructions.[4]

c) Explain stack of PIC 18F microcontroller. [2]

PTO.



04) a)
b)

05) a)
b)

Q6) 2)
b)

Q7) a)

b)

08) 2)
b)

What are Interrupts? Explain different types of interrupts. [4]

Draw and explain with block diagram Timer(0 of PIC 18F in 16-bit Mode.
[4]

List different timers used in PIC 18 F microcontroller. [2]
Explain with block diagram Inter-Integrated circuit protocol. [4]
Explain D/A conversion in PIC 18F microcontroller. (4]
Write different A-to-D conversion methods. [2]
Explain all the features of embedded systems. (4]
Explain in detail designing of embedded systems. (4]
Explain special features of the PIC 18F4520 family. [2]

Write a note on Serial Peripheral Interface (SPI) with applications  [5]

Explain CCP modules of PIC 18 Microcontroller. [5]

Explain with neat diagram support devices of PIC 18F microcontroller.[5]

Explain flow charting in problem solving approach. [5]

PP

[5155]-198 2



Total No. of Questions : 8] SEAT No. :
P3947

[5155]_199 [Total No. of Pages : 2
ML.E. (Mechanical) (Mechatronics)
FLEXIBLE MANUFACTURING SYSTEM
(2013 Course) (Semester -111)

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

1) Attempt any five questions.

2) Neat diagrams must be drawn wherever necessary.

3) Figures to the right side indicate full marks.

4) Use of Electronic pocket Calculator is allowed.

5) Assume Suitable data, if necessary and mention it clearly.

Q1) Identify the factors that can be used to distinguish the manufacturing system
in classification scheme. [10]

02) Why are continuous work transport systems uncommon on automated
production lines. [10]

03) Name the factors that favor the use of manual assembly lines. [10]

04) What is difference between a hierarchical structure and chain-type structure
used in classification and coding scheme. [10]

05) Enlist typical products that are made by automated assembly system with
suitable example. [10]

PTO.



06) Write NC part program for the part shown in Fig.l. Assume suitable data.[10]

10%45"

L /___. Y._ﬁ

‘ ) | 15
10} 30 | ‘

| — .-!.

Fig. 1, Q. No..6.

Q7) Differentiate between FMS and FMC and Explain in detail a layout of FMS.
[10]

08) Enlist the typical objectives when implementing cellular manufacturing. [10]
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Total No. of Questions : 8] SEAT No. :

P3948

[5155]_200 [Total No. of Pages :1
M.E. (Electrical Control System)
COMPUTER TECHNIQUES IN CONTROL SYSTEMS
(2013 Pattern) (Semester - I)

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

1) Answers Qu 1 or 2, Qu 3 or 4, Qu 5 or 6, Qu 7 or 8.

2) Neat diagrams must be drawn wherever necessary.

3) Figures to the right side indicate full marks.

4) Use of Calculator is allowed.

5) Assume Suitable data if necessary.

Q1) Explain what do you understand by Lagrange Function. [9]
OR
02) Use analytical method to investigate for extremum point [9]
F(x)=—3x* + 10x?* -20.
03) Explain what do you understand by relative and global maximum. [9]
OR
04) Find condition for minimization of the following condition by classical method.
F(x)=0.5k,x; +0.5k, (x,-x,)* +0.5k, x; -Px, [9]

05) Explain method of conversion of non serial system to serial system problem.
[16]
OR
06) Use simplex method to solve [16]
Minimize F =X, -3 X +2X_
Subject to 3X| — X, +2X, <7
=2X, +4X, <12
—4X +3X,+8X, <10
X, X,X,>0

07) a) Explain the step by step procedure of revised simplex method. [8]
b) Explain the multistage decision process in dynamic programming. [8]

OR
08) Explain the Gomory’s cutting plane method. [16]
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Total No. of Questions : 3] SEAT No. :

P3949

[5155]-201 [Total No. of Pages : 1

M.E.(Electrical : Control System)
PROCESS CONTROL MANAGEMENT
(2013 Pattern) (Semester - I) (503102)

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

1)  Answer all questions.

2) Figures to the right indicate full marks.

3) Neat diagrams must be drawn whenever necessary.

4) Assume suitable if necessary.

Q1) Solve any three. [18]
a) Describe the role of Leadership in process control management.
b) Draw & explain block diagram of process control system.
c) Explain Zigler-Nichols closed loop method for tuning in detail.

d) Describe with appropriate diagram, temperature control in process
industry.

02) Solve any two. [16]
a) Develop a feed back control system for Heat exchanger.
b) Draw ablock diagram of feedback control system & for each component
write transfer function relating its output to input.

c) Explain generalized block diagram for feed forward-feedback control
systems.

03) Solve any two. [16]

a) Explain interaction of control loops in a stirred tank heater for temperature
control with suitable diagram.

b) Explain the effect of interaction on stability of process control system.

c) Describe the Relative Gain Array for a process with two inputs and two
outputs.

Fomady Aoy



Total No. of Questions : 6] SEAT No. :

P3950 [5155]_ 202 [Total No. of Pages : 2

M.E. (Electrical) (Control Systems)
NON LINEAR CONTROL SYSTEM
(2013 Pattern) (Semester - I)

Time :3 Hours] [Max. Marks :50
Instructions to the candidates:
1)  Figures to the right indicate full marks.
2) Neat diagrams must be drawn wherever necessary.
3)  Use of algorithmic tables slide rule, Mollier charts, and electronic pocket calculator
and steam table is allowed.
4) Assume suitable data, if necessary.

Q1) a) Explain peculiar characteristics of nonlinear control systems. [4]
b) Explain different types of singular points. [5]

c) Explain isocline method of constructing a phase plane trajectory for a
given system. [5]

d) Explain the terms in the sense of Liapunov. [4]

i)  Stability
ii)  Asymptotic stability
i) Global Asympototic stability
iv) Instability.
OR

02) a) Compare describing function and phase plane method used to analyze
nonlinear control system. [4]

b) Explain delta method of constructing a phase plane trajectory for a
given system. [5]

c) Agivensystem 1/s (s +2)is cascaded with saturation nonlinear element
of slope 1 and output + / - 1. Find describing function. Comment on
stability. [5]

d) Express scalar function given below in quadratic form and test it for
definiteness. [4]

V (X)=2x] +X; -2X; +2X, X, -3X, X, +X, X,
PTO.



03) a)
b)

04) a)

b)

05) a)
b)

Q6) 2)

b)

Explain Liapunov Direct method to determine stability. [8]
Select Liapunov function and determine stability. [8]
X1 (0 1]x
| |2 -5«
OR
The system equations are given below [8]

X, =2x,,x,=— x,—3x,

Select V= x’ +2x; as Liapunov function and determine stability.

Explain any one method of construction of Liapunov functions. [8]

Explain Input Output linearization in sliding mode control techniques.[6]

Explain any nonlinear control system design using sliding mode technique.
[10]

OR
Explain the terms: [6]
i)  Sliding phase.
i) Reaching phase.
i) Chattering as used in sliding mode control.
Determine the sliding dynamics along sliding set for the system.  [10]

X, =—2x, —x,+sign(—x, — x,)

X, =X
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Total No. of Questions : 6] SEAT No. :

P3951 [5155]_ 203 [Total No. of Pages : 2
M.E. (Electrical) (Control Systems / Power Electronics and Drives /
Power Systems)
RESEARCH METHODOLOGY

(2013 Pattern) (Semester - I)

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

1)  Figures to the right indicate full marks.

2) Assume suitable data if necessary.

Q1) a) Distinguish between research methods and research methodology. [6]

b) Why is it important to define research problem appropriately? [4]
c) What are the features of good research design? (4]
d) Give the importance of statistics in research. (4]
OR
Q2) a) Compare descriptive research and analytical research. (4]
b) What do you understand by critical literature review? [4]
c) What are the characteristics of good sample design? [4]

d) What are the different methods of data collection? Explain any two. [6]

Q3) a) What is the basic structure of ME / MTech thesis? Also explain the
important parts of the thesis, highlighting the flow of dissertation work.[8]

b) Explain the technique and importance of oral presentation of research
findings. [8]

OR

PTO.



04) a)
b)

05) a)

b)

Q6) 2)

b)

Explain the features of LATEX used for preparing technical report. [8]

Write short notes on following in the context with report / thesis writing.
i)  Title page [8]

ii) Table of content

i) Recommendations.

Explain the following types of papers to report the research work. [8]
i)  Survey Paper
i) Conference paper

What are the different funding agencies and different schemes for
engineering research? [8]

OR

State and explain the important steps involved in preparing a research
proposal. Explain how budgetary aspect is important in research proposal.
[10]

Explain the following terms in detail [6]
i)  Copy write.

i) Trade mark.
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P3952

[5155]-204 [Total No. of Pages : 2
M.E.(Electrical) (Control Systems)

MULTIVARIABLE AND OPTIMAL CONTROL SYSTEMS

(2013 Credit Pattern) (Semester-II) (End Sem.)

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

1)
)
3)
9
5)

Q1) 2)
b)

d)

Q2) 2)

b)

d)

Attempt Q.1or Q.2, Q.3 or 0.4, and Q.5 or Q.6.
Assume Suitable data if necessary.

Neat diagrams must be drawn wherever necessary.
Figure to the right indicate full marks.

Your Answer will be valued as a whole.

What are decoupling or non-interactive controls of MVCS design? [5]

State the factors to be considered while formulating an optimal control
problem using quadratic performance index. [5]

How the stability of multivariable control system can be represented in
state space? Give example. [4]

A person driving an automobile is a MVCS. Explain and draw suitable
block diagram. [4]

OR

Explain any one classical method that can be extended to analysis of
multivariable control system. State its limitations. [4]

Explain clearly the direct integration method for the numerical solution
of reduced order matrix Riccati Equation. [5]

Give description of pole placement using Linear state Variable Feedback
in multivariable control system with block diagram. [5]

State the conditions for controllability and obervability of multivariable
control system. (4]

PTO.



03) 2)

b)

04) a)

b)

05) a)

b)

Q6) 2)

b)

Describe the procedure for solving optimal control problem using
Pontryagin’s minimum principle. [8]

Find the optimal control u for the system x = u; x(0) =1 which minimizes

J = l162(4) +%J:u2dt .

2 8]
OR

Write down the relation between the Pontryagin’s minimum principle

and dynamic programming. [8]

Explain the Pontryagin’s minimum principle. [8]

Explain the bang-bang control strategy and state the merits of bang-bang
controller. [8]

Consider the system %, = x, +u, and X, =u, . Find the optimal control u for
1
J= EJ.:(ulz + uzz) dt . Give that xl(O) = xZ(O) = :Lxl(4) =0. 8]

OR

Draw the block diagram showing the strucyure of Feedback time-optimal
(minimum time) control system and explain with an example the minimum
time-optimal control problem. [8]

Discuss briefly singular control problem. [8]

®©@ ® ®
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Total No. of Questions : 7] SEAT No. :

P3953 [5155]-205 [Total No. of Pages : 2

M.E. (Electrical ) (Control Systems)
SYSTEM IDENTIFICATION AND ADAPTIVE CONTROL
(2013 Pattern) (Semester -11) (503108)

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

1) Q.3 is compulsory. Answer Q.1 or Q.2, Q.4 or Q.5, Q.6 or Q.7.

2) Figures to the right indicate full marks.

3) Assume Suitable data, if necessary.

Q1) a) Explain any two nonparametric methods of system identification.  [4]
b) Estimate the parameters a and b for the given model y (#) = b u (¢) + b,

u (1)
) T ] 2 3 | 4
u(t)| 0 3 3 | 2
WO 0 T | 55| 75| 7 6]

OR
02) a) Consider that a set of data satisfy the model y(t) = ¢" (t)8 + e(t) ; where

e (¢) is a white noise with variance given by A% Derive the least square

estimate g and prove that this estimate is equivalent to the true parameter

vector. [S]
b) What do you understand by persistently exciting signal? Determine the
order of the following signals. [5]

i)  White noise.
i)  Stepsignal.
i) Impulse.

03) Write notes on any four. [8]
a) Feature Extraction.
b) Learning without supervision.
c) Consistency of an estimator.
d) Recursive least square Estimation.
e) QR Factorization.
f)  Bayesian learning

PTO.



04) a) What is gain scheduling. Give one example of this method of control. [8]
b) Discuss the diophantine Equation with reference to the pole placement
technique and give the algorithm for pole placement. [8]
OR

05) a) Whatare the various adaptive schemes and how are they implemented?[8]
b) Explain the Indirect Self Tuning Regulator. Give the algorithm used for

its implementation and dicuss the issues with this type of scheme. [8]

06) An integrator given by. [16]

b
G(s) = S is to be controlled by continuous time controller given by

u(t) =—6,y(t) + 6,u (1)

d
The desired response model is given by% ==, Y, + b,

Derive using both MIT rule and Lyapunov theory, the parameter update law
for an MRAS such that the error e goes to zero.

—1 i _ 2 i _ 2
Assume V(0)= 2[92 + by(bgl a,) + b}/(bez b,) :|

Draw the block diagram of the both the systems.

Q7) a)
b)

OR
Derive the MIT rule and explain the sign-sign algorithm. [4]
Consider a position servo described by

av

d
a =-av+bu and d_i/ =V, where a and b are unknown.

Assume the contrl law u=46,(u, — y)—6,v is used and that it is desired
to control the system in such a way that the transfer function from

0)2

S* + 2lws+ @

command signal to process output is given by Gp(S) =

Determine an adaptive control law that adjusts the parameters so that the
desired objective is obtained. [12]
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Total No. of Questions : 3] SEAT No. :

P3954

[5155]-206 [Total No. of Pages :2

ML.E. (Electrical: Control System)
ADVANCED DIGITAL CONTROL TECHNIQUES
(2013 Course) (Semester - II) (503109)

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

1) Answer all questions.

2)  Figures to the right indicate full marks.

3) Neat diagrams must be drawn whenever necessary.

4) Assume Suitable data, if necessary.

Q1) Solve any three. [3%x6=18]

a) Explain decimation and interpolation process with the help of spectral
analysis.

b) For the system with pulse transfer function,

(Z+1) _
Zz+1.3Z+O.4)’

G(Z):(

Draw state diagram and obtain state model by parallel digital programming
method.

c) Consider the system:
0 1 0
X(K+1)=Gx(k) +Hu(k); where, G={ }; H={ }
-0.16 -1 1

Determine a suitable state feedback gain matrix ‘K’ such that the system
will have closed loop poles at Z= 0.5 +j0.5

d) Write a short note on digital PID controller.

e) Explain the steps in the design of digital state observer.

PTO.



02) Solve any two. [2x8=16]
a) Discuss effect of finite word length in digital filters.
b) What is fixed point and floating point DSP?
c) Explain the concept of instruction pipeline.

03) Solve any two. [2x8=16]
a) Explain different addressing modes of TMS320C54X.
b) What are the applications of TMS 320 typical DSP processor?
c) Give functional block diagram of TMS320C54X.

*x Kk K
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P3955 [5155]_ 207 [Total No. of Pages : 2

M.E. (Electrical) (Control System)
ADVANCED DRIVES AND CONTROL
(2013 Credit Pattern) (Semester - I1T) (603101)

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

1) Answers QI or Q2, Q3 or Q4, Q5 or Q6.

2) Figures to the right indicate full marks.

Q1) a) Compare AC and DC drives [4]
b) Discuss closed loop control of converter fed dc motor drive. [5]

c) Explain the effect of space harmonics and time harmonics present in the
current on the performance of a three phase inverter fed induction motor.

[S]

d) Write a note on sensorless vector torque control of three phase induction
motor drive. [4]

OR
02) a) Obtain thermal model of motor for heating and cooling. [5]

b) Draw aneat diagram of the system model and derive the transfer function
of converter fed dc drives. (4]

c) Write short note on current source inverter fed variable frequency
induction motor drive. [4]

d) Write a note on direct torque control of three phase induction motor
drive. [5]

03) With reference to control of synchronous motor drive, explain the following:
a)  Wound field machine drive [8]
b) Switched Reluctance Motor drive. [8]

OR

PTO.



04) With reference to permanent magnet synchronous motor, explain the following:

a)
b)

05) a)
b)

06) a)

b)

Sinusoidal SPM drive [8]

Trapezoidal SPM drive [8]

Write a note on modern trends in electric drives control. [8]

Write a detail note on industrial application of PID controller. [8]
OR

Explain the application of phase locked loop in the closed loop control
of electric drive. [8]

Write a detail note on design procedure of current control in a closed
loop control of electric drive. [8]
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P3956

[5155]-208 [Total No. of Pages : 3

M.E. (Electrical) (Control System)
COMPUTERAIDED CONTROLSYSTEM DESIGN
(2013 Course) (Semester - I1T) (603102)

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

1)  Neat diagrams must be drawn wherever necessary.

2) Figures to the right side indicate full marks.

3) Assume Suitable data, if necessary.

Q1) a) Explainthe concept Relative stability and Absolute stability. Explain the
measures of relative stability using polar plot and bode diagrams.  [6]

b) Compare cascade compensation with feedback compensation. Discuss
the conditions under which the feedback compensation is preferred.[6]

c) Outline the computer method for obtaining the transient response of a
linear closed loop control system represented by the transfer function
C(s)/R(s). Give its algorithm and draw the flow chart. Also explain how
to reshape this transient plot to obtain desired response. [6]

OR

02) a) Explain the computer method for obtaining the solution of state and
output equations of a closed -loop control system represented by  [8]

x(t) = Ax(t) + Bu(t)
y(® = Cx(t)
With usual notation. Give its algorithm.

b) Draw the block diagram of observer system and explain with the designing
steps of full order observe. [4]

c) Explain the computer method for determine the controllability and
observability of the control system, draw the flow chart and give its
algorithm. [6]

PTO.



03) 2)

b)

04) a)

b)

05) a)

b)

06) a)

What are the considerations for the selection of P, PI and PID controller?
Explain why the derivation controller is not used in isolated mode? [8]

Consider a process control system with plant transfer function [8]
30
G, (9)=
(9 s’ +11s* + 365+ 36

Design a PID controller for this system using Ziegler-Nichols method.
OR

Explain with diagram the working of P, PI and PID controller as standard
compensator. [8]

Explain step by step the design procedure of tuneable PID controller
using Ziegler - Nicol's method. Give its algorithm. [8]

Discuss the advantages of digital controller over continuous time
controller; also explain the problems in implementing digital control
system. (4]

State and explain the implementation problems in digital control. (4]

A discrete time control system is represented by the differential equation
x(k + 1) =Fx(k) + Gu(k). Where k is the sampling instant, x(k) isn x 1
state vector, u(k) is m x 1 control vector, F and G are constant matrices
of compatible dimensions. Explain the computer method for obtaining
closed loop system response. Draw flow chart and give its algorithm.[8]

OR

Draw the block diagram of a typical digital control system and explain
clearly the working of each block. What is the effect of sampling period
“T’ on the stability of the system? [4]

[5155]-208 2



b) Consider the system [8]
x(k + 1) = Gx(k) + Hx(k)
(k) = Cx(k)

u(k) = K_r(k) Kx(k),

WereG=|: 0 1] H=|:O],C=[1 0]

0.16 1| 1

Determine a suitable state feedback gain matrix K such that the system
will have the closed loop poles at z= 0.5 +j0.5 ,z= 0.5 - 0.5.

c) Justify the statement “When the analog controller is replaced by the
equivalent digital controller the static error constant for the analog and
equivalent digital control system must agree” [4]

XX
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Total No. of Questions : 3] SEAT No. :

P3957 [5155]_209 [Total No. of Pages : 1

M.E. (Electrical) (Power Electronics & Drives)
MODELING AND ANALYSIS OF ELECTRICAL MACHINES
(2013 Course) (Semester - I)

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

1)  All questions are compulsory.

2) Figures to the right indicate full marks.

Q1) a) Explain basic 2 pole primitive machine. Write the voltage equations for
Kron’s primitive machine. [8]

OR
a) Derive the expression for instantaneous speed of a separately excited dc
motor. From the expression, discuss the conditions namelystarting on

no load, change in load. [8]
b) Giving example, explain the term ‘Invariance of power as applied to
transformation theory in Electrical machines. [10]

OR
b) From the voltage equations in d-q frame, derive the expression for
instantaneous torque of a three-phase induction motor. [10]

02) a) A3 phase, 50 Hz cylindrical-rotor synchronous machine has the following
parameters: [10]
Armature leakage inductance = 0.45 mH
Self-inductance for phase A 3.25 mH
For this machine, calculate the Synchronous reactance

b) Using the impendence matrix for a 3-phase, 4-salient pole synchronous
machine fitted with amortisseurs, derive the expression for instantaneous
torque. [6]

03) Write the short notes on: (any two) [16]
a) Linearised model of Synchronous machine
b) Linearised model of Induction motor.
c) Small displacement stability.
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Total No. of Questions : 6] SEAT No. :

P3958

[5155]_210 [Total No. of Pages :1
M.E. (Electrical) (Power Electronics & Drives)
ENERGY MANAGEMENT AND POWER QUALITY IN
ELECTRICAL DRIVES
(2013 Pattern) (Semester - I) (503302)

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

1) Solve Q.1 or Q.2, Q.3 or Q.4 and Q.5 or Q.6.

2) Figures to the right side indicate full marks.

3)  Use of Calculator is allowed.

4) Assume Suitable data if necessary.

Q1) a) What are symptoms of poor power quality? [9]
b) Discuss optimal selection of Pumps and Fans. [9]

OR
Q2) a) Write note on maintenance of capacitors and various losses in the
capacitors. [9]
b) Explain in detail capacitor size and location fixation criterion. [9]
03) a) Explain in detail power quality benchmarking. [8]
b)  Whatis voltage flicker? What are the various causes of voltage flicker?[8]

OR
04) a) Elaborate power quality state estimations? [8]
b) Elaborate necessity and operation of voltage regulation devices. [8]

05) a) Explainthe application of intelligent system in power quality monitoring.[8]

b)  Write detail note on Power quality measuring equipment. [8]
OR
06) a) Discuss the different power quality monitoring standards. [8]

b) Explain objectives and consideration of power quality monitoring. [8]
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P3959 [5155]_ 211 [Total No. of Pages : 2
M.E. (Electrical) (Power Electronics & Drives)
POWER CONVERTERS
(2013 Pattern) (Semester - I) (503303)
Time :3 Hours] [Max. Marks :50

Instructions to the candidates:
1) Attempt QI or Q2, Q3 or 04, Q5 or Q6.
2) Figures to the right indicate full marks.
3) Use of electronic calculator is allowed.
4) Assume suitable data, if necessary.

Q1) a) Asingle phase half controlled converter is used to supply the field winding
of a separately excited dc machine. With the rated armature voltage the
motor operates at the rated no load speed for a firing angle @ = 0°. Find
the value of o which will increase the motor no load speed by 30%.

Neglect losses and saturation. Assume continuous conduction. [10]
b) Explain the Boost Converter with necessary waveforms. [8]
OR

02) a) Explain three phase Voltage Source Inverter (120° conduction mode)
with necessary waveforms and derive the line-line output voltage equation
using Fourier Series. [10]

b) A single phase full wave bridge converter is connected to RLE load. The
source voltage is 230V, 50Hz. The average load current is 10 A is
continuous over working range. For R=0.4 ohms and L=2m H, Compute
firing angle delay for E=120V and E =—-120V [8]

03) a) Withaneat diagram explain zero voltage switching (ZVS) resonant switch

converter. [8]
b)  Write a short note on Zero voltage and Zero current switching. [8]
OR
04) a) With aneat diagram explain the working of parallel loaded resonant half
bridge dc-dc converter. [8]
b) Compare ZCS and ZVS topologies. [8]

PTO.



05) a)

b)

06) a)

b)

Explain with a neat diagram working of a single-phase bridge-type
cycloconverter. [8]

Explain three phase AC voltage controller with necessary circuit diagram
and waveforms. [8]

OR

Draw a neat diagram explain the working of single phase full wave AC
voltage controller with R load. [6]

A single phase voltage controller is used for controlling power flow
from 230V, 50Hz source into load circuit consisting of R = 3 ohm and
® L=4 ohms Calculate [10]

i)  Control range of firing angle
i) Maximum value of average current
i) Maximum value of RMS value load current

iv) Maximum power and power factor.

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

Total No. of P 12
P3960 [5155]_212 [Total No. of Pages
M.E.(Electrical) (Power Electronics & Drives)
ACAND DC DRIVES
(2013 Pattern) (Semester-II)
Time : 3 Hours] [Max. Marks :50
Instructions to the candidates:
1) Answer QI or Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right side indicate full marks.
4) Use of Calculator is allowed.
5) Assume Suitable data if necessary.
Q1) a) Discuss static Kramer drive system. Explain speed control strategy with
firing angle of converter as input command. [5]
b) Explain field oriented control of induction motor. State the merits of
vector control of induction motor. (4]
OR
Q2) a) Discuss speed control of DC separately excited motor fed from single
phase full-converter for continuous mode operation. [5]
b) Explain single quadrant operation of DC chopper fed Series motor.
Evaluate the performance parameters. [4]
03) a) Explain closed loop speed control of induction motor using stator voltage
to stator frequency control. [5]
b) Explain implementation of vector control of induction motor for stator

tield oriented control of induction motor. (4]

OR

PTO.



04) 2)

b)

05) a)

b)

06) a)

b)

Q7) a)
b)

08) a)

b)

Discuss two quadrant operation of DC chopper fed separately excited
DC motor. [5]

Explain speed control of DC separately excited motor fed from fully
controlled converter for continuous conduction mode. Also discus output
waveform and output equation. [4]

Explain the operation and driver circuit of Brushless DC motor. Also
explain induced voltages, phase current and torque equation. [8]

Explain the construction and operation of variable reluctance motor. Also
discuss the control circuit and motor performance characteristics. [8]

OR

What is multi-stack stepper motor. Discuss its performance
characteristics. [8]

Explain the modes of operation of switched reluctance motor. Discuss

its control circuit and performance characteristics. [8]

Explain the dynamic model of three phase Induction motor. [8]

Derive the Transfer Function of separately excited DC motor. [8]
OR

Express the dynamic model of three phase Induction motor in different
reference frames. [8]

Derive the transfer function of armature controlled separately excited
DC motor and draw the control system diagram. [8]

®©@ ® ®
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Total No. of Questions :8] SEAT No. :

P3961 [Total No. of Pages :2
[5155] - 213

M.E. ( Electrical) (Power Electronics and Drives)
DESIGN OF POWER ELECTRONIC SYSTEMS
(2013 Course) (Semester - IT) (503308)

Time : 3 Hours] [Max. Marks :50

Instructions to the candidates:
1) Answer any one from 1& 2,3 & 4,5& 6,7 & 8.
2) Neat diagrams to the right indicate full marks.
3)  Use of calculator is allowed.
4) Assume suitable data if necessary.

Q1) Derive mathematical model of IGBT. [9]
OR

02) Derive the mathematical modeling of single phase inverter using circuit averaging

method. [9]

03) a) Design a heat sink for a dc-dc Buck system. [6]

b) Forthe Buck converter, find the peak device current, the peak dissipation
and the case to ambient thermal resistance. Use maximum junction
temperature of 150°C and the ambient temperature to be at 40°C and the
case temperature should not exceed 60°C. Duty ratio is 40%.The thermal
impedance at 400mS is Z=0.4°C/W. [3]

OR

04) An inductor is to be designed to meet the following specifications. L = 5
millihenries ; I rms = 3 A sinewave ; f=100 kHz ; Ts =90 C and Ta =30 C.
The inductor is to be fabricated on a double-E core made from 3F3 ferrite.
The windings are be made with foil conductors which have kcu= 0.6. A core
size of a= 2 cm is chosen for the design. the emissivity E of the surface of the
completed inductor equals 0.9 and that the vertical height is 3a. [9]

a) Determine the conductor cross-sectional area, Acu, and number of turns
N. Ignore eddy currents and the proximity effect.

b) Specify the length of the airgaps in the core. Assume four distributed
airgaps.

PT.O.



05) Explain the zero voltage switching technique in a Buck converter with necessary
diagrams and waveforms. [16]

OR

06) Design a 2.5V, 1A Buck converter from a 12V dc source. The output voltage
ripple should be less than 1% of the dc output voltage magnitude. The switching
frequency is required to be 50 kHz. Consider the minimum load current to be
10% of load to maintain continuous conduction mode. [16]

07) a) Explain R and R-C based thyristor firing circuit with circuit diagram and
their respective limitations. [8]

b) Explainneed of Isolation Explain isolation circuit using optical isolator.[8]

OR
08) a) Explain how gate drive of MOSFET is provided with isolation using
optical isolator. [8]
b) Explain turn on snubber in detail. [8]
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P3962

[5155]_214 [Total No. of Pages :1

M.E. (Electrical) (Power Electronics and Drives)
ADVANCED CONTROL SYSTEMS
(2013 Pattern) (Semester - II)

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

1) All questions are compulsory.

2) Neat diagrams must be drawn wherever necessary.

3) Figures to the right indicate full marks.

4) Assume suitable data if necessary.

5) Use of electronic calculator is allowed.

Q1) a) What are the merits of the pole placement method? Derive an expression

of pole placement gain using Ackermann’s formula. [5]
b)  Write short note on any two optimal control problems. [4]
OR
b) Derive an expression for linear quadratic regulator gain matrix K. [4]
02) a) Explainall the signal norms. [4]
b) Explain any one linearization method in detail with the help of an example.[S]
OR
b) Transform the following system to normal form. [5]
3 COS X,

X=|cosx,cosx, | + 1 u and y=x,

X, 0
03) a) Explain the properties of Sliding Mode Control. [6]
b)  What is chattering in sliding mode control? Explain its causes. [6]
c) Differentiate between Variable Structure Control and Sliding Mode
Control. [4]

Q4) a) Derive transfer function of buck converter using swichingor averaging

model. [6]
b)  Explain in detail power quality devices Harmonic and Spectrum analyzer.[6]
c) Withdiagram explain distribution generation in detail. [4]
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Total No. of Questions : 6] SEAT No. :

P3963 [5155]_ 215 [Total No. of Pages : 2

M.E. (Electrical) (Power Electronics and Drives)
POWER ELECTRONICS APPLICATIONS
(2013 Pattern) (Semester - I1I)

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

1) Attempt QI or Q2, Q3 or 04, Q5 or Q6.

2) Neat diagrams must be drawn wherever necessary.

3) Figures to the right indicate full marks.

4) Assume suitable data, if necessary.

Q1) a) Whatistherole of power electronics in power system in today’s context.
Explain any one application of power electronics in power system. [6]

b) List the issues to be addressed while integrating solar PV system with
the grid. [6]

c) What is importance of harmonics in HVDC operation? How is
characteristics harmonic different from non characteristics harmonic?[6]

OR

02) a) Whatisa Static VAR system? Explain the different types of SVS schemes.
[6]

b) Discuss criteria of design of ac filters. Also mention various types of ac
filters and also show their circuit configurations. [6]

c) Draw the block diagram and explain in brief the operation of wind energy
system. [6]

03) a) Compare the rotating synchronous compensator with STATCOM. Explain
the working of six pulse STATCOM with the help of block diagram.[8]

b) Starting with basic principle explain the operation of UPFC connected
to sending end. [8]

OR

PTO.



04) a) Explain in detail the various output voltage control methods of
STATCOM. [8]

b) Describe the principle of following controls in UPFC [8]
i)  Control of shunt converter

i)  Control of series converter

05) Describe following power electronic applications using various possible
techniques for [16]

a) Induction heating

b) Electric welding

OR
06) Describe following power electronics applications using various possible
techniques
a) Switched mode power supply [8]
b) AC-DC electric locomotive systems. [8]
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Total No. of Questions : 8] SEAT No. :

P3964 [5 1 55] 216 [Total No. of Pages :2

M.E. (Electrical) (P.E.D.)
POWER ELECTRONICS IN SMART GRID
(2013 Course) (Semester - I11I) (603302)

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

1)  Neat diagram must be drawn wherever necessary.

2) Figures to the right indicate full marks.

3) Assume suitable data, if necessary.

Q1) a) Describe local energy networks. [4]
b) What are the EMC cases in distributed power system? [5]
OR

Q2) a) Whatare the legal and organizational regulations of power quality? [5]

b) Describe various energy storage devices. [4]
03) a) Explain any two high frequency space applications. (4]
b) Write a note on “distributed generation past and future”. [5]
OR
04) a) Describe any two automotive motor drives. [4]

b) What are the challenges of integration of distributed energy resources?

[S]

05) a) Differentiate between Home Area Network (HAN), and wide Area Network
(WAN). [8]

b) Explain Bluetooth communication technology. [8]
OR

PTO.



06) a)
b)

Q7) a)
b)

08) a)
b)

Describe ZigBee and GPS communication methods.

Explain Wi-Fi based communication with its applications.

Describe AC/AC voltage regulators.

Explain operation of D-STATCOM for Load compensation.

OR
Explain working of dynamic voltage sag/swell restorer.

Describe dynamic static synchronous series controllers.
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Total No. of Questions :5] SEAT No. :

P3965 [Total No. of Pages :2
[5155] - 217

ML.E. (Electrical) (Power System)
COMPUTERAPPLICATIONS IN POWER SYSTEMS
(2013 Course) (Semester - I) (503201)

Time : 3 Hours] [Max. Marks :50

Instructions to the candidates:
1) Q1is compulsory.
2)  Solve Q2 or Q3 and Q4 or Q5.
3) Neat diagrams must be drawn whenever necessary.
4) Figures to the right indicate full marks.
5) Use of scientific non-programmable calculator is allowed.

6) Assume suitable data if necessary.

Q1) Solve any THREE: [18]

a) Maximize f(X)=3x"+14xx,—8x; subjected to 3x +6x,<72 and

x,x,20.

b)  Write the algorithm to optimize a multi-variable objective function using
steepest descent (Cauchy) method.

c) Explain contingency analysis and security monitoring used in power
system analysis.

d) Explain Newton Raphson’s load flow (polar form) method with
assumptions.

02) a) A power plant has three units with the following cost characteristic [8]

C,=0.5P*+215P +5000 Rs/h
C,=1.0P* +270P,+5000 Rs/h
C,=0.7P> +160P,+9000 Rs/h

PT.O.



b)

03) a)

b)

04) 2)
b)

where P, is power generated by i station in MW. The maximum and
minimum load allocation on each unit is 150 MW and 39 MW respectively.
Find the economical load scheduling for a total load of 200MW.

Explain classical economic load dispatch with algorithm considering
limits. [8]

OR

The cost characteristic of two units in a plant are [8]

C,=04P*+160P + K1 Rs/h
C,=045P> +120P,+ K2 Rs/h

where P, is power generated by i station in MW. Find the optimal load
allocation between the two units, when the total load is 162.5 MW. What
will be the daily loss if the units are loaded equally.

Explain solution economic load dispatch problem using Newton-Raphson
method. [8]

Derive general formula of fault current and fault voltage for LG type fault. [8]

Show that transmission loss formula is a function of generation and
load. [8]

OR

05) For the system shown in Fig.5 find the loss of coefficients in MW, if the
base is 100MVA. Given that [16]

1, =(1.0- j0.2)puand I,, = (0.5— j1.0) pu

Z, =(0.02+ jO.) pu, Z, =(0.03+ jO.15) pu,Z_ =(0.05+ jO.25) pu

1,,(0.25— j0.05) pu, V, =1.0£0° pu

® , 0

[(1 [b

[/1 /LZ
Figure 5
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Total No. of Questions : 5] SEAT No :

P3966 [5155]-218 [Total No. of Pages : 2

M.E. (Electrical) (Power Systems)
POWER SECTOR ECONOMICS AND MANAGEMENT
(2013 Course) (Semester-I)

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

1)  Neat diagrams must be drawn wherever necessary.
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.

Q1) Attempt any three of the following: [18]
a) Discuss new challenges imposed by restructured Indian power sector.
b) For a power project initial investment of Rs.10 lacs is required. After
implementation of the project expected annual returns for six years are
Rs.1.5 lacs, Rs.2 lacs,Rs.2.5 lacs, Rs.3 lacs, Rs.3.5 lacs and Rs.3 lacs
respectively. Taking discounting factor of 12% calculate net present value
of the project

c) Explain rate of return regulation. Explain effect of subsidy and cross
subsidy in tariff.

d) Compare wholesale competition and retail competition models.

e) Explain factors to be considered in deciding tariff for electricity production
from renewable energy.

f)  Explain institutional structure of indian power sector undergoing reforms.

02) a) Explain terms price elasticity and demand elasticity. Also explain effect
of these on power market. [8]
b) What is market power? Why it exists? [s it required to control? justify.[8]

OR
03) a) Explain marginal pricing and Zonal pricing of electricity. What are the
effects of these prices on operation of power system? [8]

b) Explain early state electricity reforms in India. Why this model failed?[8]

PT.O.



04) 2)

05) a)

b)

Explain different methods used for pricing transmission pricing. [8]

What are transmission rights? Explain effect of these on operation of

restructured power sector. [8]
OR

Explain Availability Based Tariff. Is it useful in restructured power sector?

How? [8]

Explain [8]

i)  Role of load dispatch centres in allocating transmission services.
i)  Use of game theory methods for power systems.

é¢ 6 o
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Total No. of Questions : 7] SEAT No. :

P3967 [5155]_ 219 [Total No. of Pages : 2
M.E. (Electrical) (Power systems)
Power System Modelling
(2013 Pattern) (Semester - I) (503203)
Time :3 Hours] [Max. Marks :50

Instructions to the candidates:

1) Solve Total Four questions. Answer any 2 from Q1, Q2 and Q3. Answer 1 question
from Q4 or Q5, and Q6 or Q7 each.

2) Assume Suitable data, if necessary.
3) Write down all the assumptions made.

Q1) Derive the stator and rotor voltage equations considering generator convention
for a synchronous machine of model 1.1. Write down assumptions involve in
it. [9]

Q2) Derive the model of phase shifting transformer having complex turns ratio of

n=n Z a.Draw an equivalent circuit diagram, for the phase shifting transformer
if turns ratio is equal. [9]

03) Develop the mathematical model of ‘x’ circuit medium transmission line.
Also state the effect of assumptions made for ‘ 7’ circuit model on the receiving
end voltage and current. [9]

04) Write down a working of d.c exciter excitation control scheme of alternator.
Also state and explain modifications needed in developing dc exciter with
pilot exciter scheme. Draw appropriate diagrams wherever require. [16]

OR

05) What is role of voltage regulator in excitation system. Explain working of
solid state voltage regulator. Draw suitable block diagram. [16]

PTO.



06) What is the use of Park’s transformation in power system modeling? Write
down the applicability of Clarke’s transformation in power system. Also write
its relationship with Park’s transformation. [16]

OR

07) What is the significance of load modeling in power system? Write down in
details the various types of static load modeling represented in power system.
Discuss about the assumptions and approximations involved in it. [16]

Given: Parks transformation [p]

K, cos6 K, sinf K,

[P]= chos(e-%“) quin(e-%”) K,

K, cos(6 +23_7r) K, sin(0 +2?7r) K,

Where Kd:Kq:\/% KO=\/%

Fomady Aoy

[5155]-219 2



Total No. of Questions : 6] SEAT No. :

P3968

[5155]_220 [Total No. of Pages : 2
M.E.(Electrical) (Power Systems)
POWER SYSTEM DYNAMICS
(2013 Pattern) (Semester-I1) (503207)

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

1)  Solve Total Three questions. Answer any one from QI and Q2, Q3 or Q4, and Q5 or
06 each.

2) Assume Suitable data if necessary.
3)  Write down all the assumptions made.

Q1) Derive stator and rotor equation of synchronous generator represented by
model 1.1. Write down assumptions involve in it. [18]

OR

02) Explain the point by point method for the analysis of transient stability with
the help of appropriate graphs and equations. State clearly the assumption
made. [18]

03) Derive an expression for small signal analysis of multi-machine system
considering simplified model of synchronous machine. State any assumption
made. [16]

OR

Q4) Derive an equivalent swing equation for two interconnected non coherent
machines. The machines are having inertia constants H, and H, and load
angles 8, and 0,. Prove that the equation of such case is equivalent to swing
equation of single machine connected to infinite bus system. Also state the
mode in which system can operate. [16]

PTO.



Q5) State and discuss various types of is landing. Also explain various implications
of'in advertent is landing [16]

OR

06) Explain the terms voltage instability and voltage collapse. Discuss the factors
affecting it. Also explain effect of additional loading on stable system in view

on above terms. [16]
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P3969 [Total No. of Pages :2
[5155] - 221

ML.E. (Electrical) (Power System)
POWER SYSTEM PLANNING & RELIABILITY
(2013 Pattern) (Semester - II)

Time : 3 Hours] [Max. Marks :50
Instructions to the candidates:
1)  Solve total three questions. Q 1 is compulsory. Solve Q2 or Q3. Solve Q4 or Q5.
2) Neat diagrams must be drawn wherever necessary.

3) Assume suitable data if necessary.

Q1) Solve any three: [18]

a) What are the factors which affects load forecasting? Explain in detail
extrapolation and peak load forecasting methods.

b) Explain Poisson distribution and Weibull distribution method in details.
c) Explainrecursive technique of reliability evaluation.
d) What do you mean by integrated resource planning (IPR).

02) a) Explain the concept of transmission reliability and data required for
composite system reliability. [10]

b) Describe the factors affecting transmission system planning. [6]
OR
03) a) Explain the procedure and steps for transmission system planning. [10]

b) What are the objectives of transmission planning? [6]

PTO.



04) a)

b)

05) a)

b)

Explain the following concept in context with distribution system planning
and reliability. [10]

i)  Weather effects.
ii)  Interruption indices.

Explain interruption indices in distribution system reliability evaluation.|[6]

OR
Explain various factors to be considered in distribution system planning.
[10]
Write a short note on radial network & it’s reconfiguration. [6]
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[5155]_222 [Total No. of Pages :1

M.E. (Electrical) (Power System)
HVDC AND FLEXIBLE AC TRANSMISSION
(2013 Pattern) (503209) (Semester - 1)

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

1) Neat diagrams must be drawn wherever necessary.

2) Figures to the right side indicate full marks.

3) Use of Calculator is allowed.

4) Assume Suitable data if necessary.

Q1) Solve any THREE: [3 X 6 =18]
a) Explain the working of static synchronous series compensator (SSSC).
b) Explain the operation and function of UPFC with a block diagram.
c) Explain power flow control in HVDC system.
d) Explain the working of STATCOM with control block diagram.
e) Compare HVDC and HVAC Transmission systems.

Q2) a) Explain HVDC protection schemes used against over current. [8]
b) What are the controls in VSC DC system implemented. [8]
OR

03) a) Explain the details of HVDC system with functions of different

components. [8]

b) Explain the importance of HVDC grounding & how it is achieved in
practice? [8]

04) a)  Write about multi terminal HVDC systems configurations. [8]
b) Explain the principle & operation of VSC (Voltage Source Converter) of
HVDC transmission. [8]

OR

05) a) Write about the different existing HVDC links and proposed links in
India. [8]

b) Compare VSC HVDC with conventional HVDC. [8]
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Total No. of Questions : 7] SEAT No. :

P3971 [5155]_223 [Total No. of Pages :2

ML.E. (Electrical) (Power System)
ADVANCED POWER SYSTEM PROTECTION
(2013 Pattern) (Semester - I11I)

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

1) Answer Q.1 or Q.2, Q.3 or Q.4, Q.5 or Q.6 and Q.7.

2) Neat diagrams must be drawn wherever necessary.

3) Figures to the right indicate full marks.

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

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

Q1) Give detailed mathematical treatment of Least Error Squared (LES) technique.
State the assumptions made. [9]

OR

02) Explain how travelling ware Phenomenon is used for digital protection of
UHYV transmission line. [9]

03) Explain abnormal operating conditions that can occur in case of synchronous
generator. Explain microprocessor based unit protection scheme. [9]

OR

04) Explain overvoltage inrush current phenomenon in case of transformer. How
this is considered in digital protection of transformer using % differential
protection scheme. [9]

05) a) With necessary diagrams, explain three stepped distance protection
scheme. [8]

b) Explain co-ordination of distance relays. [8]

OR

PT.O.



06) a) Explain co-ordination of over current relays. [8]

b) Explain applications of computer graphics. [8]

07) Answer any Two: [16]
a) Develop algorithm for short circuit studies.

b) Explain transformation to symmetrical components. Write all necessary
equations.

c) Develop algorithm for calculating system conditions after the occurence
of faults.

d) Explain short circuit studies in multi-phase systems.
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P3972 [5155]_224 [Total No. of Pages : 2

M.E. (Electrical) (Power Systems)
POWER QUALITY ASSESSMENT AND MITIGATION
(2013 Course) (Semester - I1I) (603202)

Time : 3 Hours] [Max. Marks : 50
Instructions to the candidates:
1) Neat diagrams must be drawn wherever necessary.
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.

Q1) Attempt any three. [18]

a)  Whatare the symptoms of poor power quality? Also define power quality
as per IEEE 1159.

b) Explain various sources of light flickers. Explain how flickers are
measured?

c) Explain voltage sag characteristics. Also discuss effect of type of fault
fault-location , fault level and ferderlength on sag.

d) Explain in detailed about harmonics generation from synchronous and
inducation machine.

e) Explain filter design criteria and selection of components in passive filters.

02) a) Importance of data in power quality assessment .Explain factors for
setting threshold for monitors. [8]

b) Explain with example system wide and discrete power quality monitors.

8]
OR

03) a) Selection of power quality monitors for power quality monitoring.Explain
role and importance of A/D converter and fourier transform. [8]

PT.O.



b)

04) a)

b)

05) a)

b)

Write in detailed about monitoring location, time interval and period and
data analysis tools. [8]

Explain mitigation techniques of power quality from customer point of
view. Explain with examples. [8]

Explain observability analysis in power quality assessment and mitigation.

8]
OR

Can power quality be assessed under wave form distortion? If so what
way it is different from assessment under sinusoidal supply. [8]

How standard test systems can be used for power quality. Explain with
suitable example. [8]
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P3973 [Total No. of Pages :3
[S155] - 225
M.E. (Electronics) (Digital Systems)
MICROELECTRONICS
(2013 Credit Pattern) (Semester - I) (504101)
Time : 3 Hours] [Max. Marks :50

Instructions to the candidates:

)
Y
3)
9
)

01) 2)

b)

Q2) 2)

b)

Solve any five questions.

Neat diagrams must be drawn wherever necessary.
Figures to the right side indicate full marks.

Use of calculator is allowed.

Assume suitable data if necessary.

Derive the expression for gain of common source amplifier with resistive
load. [4]
For following figure M2 is twice as wider as M1. Calculate the small
signal gain if the bias values of Vinl and Vin2 are equal. [4]
Voo
Rp Rp
Vou Vo
Viﬂ’ O—' M 1 M 2 '—O ‘,inz
w 2w
L L
Iss
Draw the MOS small signal Model and explain. [2]
Implement the following circuits using transmission gates. [5]
)  4:1MUX
i)  AND gate
With the help of neat circuit diagram explain tristate inverter. [5]

PTO.



03) 2)

b)

04) a)

b)

Q5) a)

b)

06) a)

b)

Q7) a)

Draw and explain fabrication steps for the n-well and p-well processes.[5]

Design and draw the static CMOS circuit for the Boolean expression

Y =(A+ B+ C).D. Sketch the stick diagram and estimate the cell width
and height for the same circuit. [5]

What do you mean by scaling in CMOS VLSI circuits? Describe various
scaling techniques. [5]

Derive an expression for dynamic power dissipation in a CMOS inverter
circuit. [5]

Explain beta ratio effects and noise margins with reference to CMOS
inverter. [5]

Explain the interconnect impact on delay and cross talk. [5]
What are different power reduction techniques in low power design. [4]
Compare TTL, CMOS and BiCMOS logic families. [4]

Calculate the approximate power dissipation in a chip operating with
Vdd=1.8V at 100MHz with an internal switched capacitance of 300pF.|2]

Sketch transistor level schematic for a single stage CMOS logic gate for
each of the following functions. [4]

) Y=AB+CD
i) Y=(AB+C)-D

i) y=ABCD

V) Y=A+B+C+D
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b)

08) a)

b)

Write short notes (any two): [4]
i)  Body Effect

i)  Dynamic Circuit

i) Bi CMOS Circuit

Explain how CMOS inverter can be used as an amplifier. [2]
Explain the following non-ideal I-V effects. [5]
i)  Velocity saturation

i)  Sub threshold conduction.

With the help of detailed equivalent circuit diagram explain parasitic
capacitances involved in a MOSFET. [5]
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P3974 [5155]-226 [Total No. of Pages :2

M.E. (Electronics) (Digital Systems)
DIGITAL SIGNAL PROCESSING ARCHITECTURE
(2013 Course) (Semester-I) (504102)

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

1) Answer any five questions out of eight questions.

2) Figures to the right side indicate full marks

3) Assume suitable data if necessary.

4) Use of scientific calculator is allowed.

Q1)a) Describe the Algorithm required to find Z-transform on circles with different
radius in Z-plane or on any other contour in Z-plane. [6]
b) A digital filter with a 3 dB bandwidth of 0.25 7 is to be designed from

analog filter whose system response is H (s) = Q. / ( s+Q. ) . Use bilinear

transformation and obtain H (z). [4]

02)a) What do you mean by Gibb’s phenomenon? What is the cuse of Gibb’s
phenomenon? (4]

b) AnFIR Filter has the unit impulse response sequence h(n)=[2,2,-1].Determine

the output sequence in response to input sequence [1,2,3,-1,-2,-3,4,5,6]

using overlap add convolution method. [6]

03) a) Explain DIT FFT radix2 algorithm with mathematical expressions. Draw
butterfly diagram for same. [6]
b) Write a short note on sampling rate conversion by a rational number. [4]

Q4)a) Find the impulse response of an FIR filter with impulse response
h(n)=[1,2,4] to the input sequence x(n)=[1,2]. [4]
b) Explain the following windows used for designing FIR Filter. [6]
i) Rectangular window.
ii) Hamming window.
ii1) Kaiser window.

PT.O.



05) a)

06)a)

b)
Q7) a)
b)

08) a)
b)

Draw & explain architecture of TMS 320C67XX. [6]
Explain the computational complexity of DFT with and without FFT.

4]

Design a 3 stage decimator that down samples an audio signal by a
factor of 96 with following specifications Fs= 96 kHz, highest frequency

of interest in data = 450Hz, §,=0.01,,=0.001. [6]
What is code composer studio? Explain its use. [4]

Design a linear phase FIR low pass filter with a cut off frequency of
0.5 rrad /sample by taking 11 samples of ideal frequency response. [6]

Explain different retiming techniques. [4]

Explain Booth’s algorithm. [4]

Write a note on Blackfin processor. [6]
© © O
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M.E. (Electronics) (Digital Systems)
EMBEDDED SYSTEM DESIGN
(2013 Credit Pattern) (Semester - I) (504103)
Time :3 Hours] [Max. Marks :50

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

Q1) a) Compare the functional model and architectural model of an embedded
system. [3]

b) Explain the software tools 1) Cross compiler 1ii) Linker [3]

c) Explain the design and development life cycle model of an embedded
system. (4]

02) a) With the help of suitable example explain the water fall model for the
development of an embedded system. [5]

b) Define design metrics. Explain the design challenges for optimization of

design metrics. [5]

03) a) Explainthe ARM floating point architecture. [4]
b)  Write a short note on 12C protocol. [3]

c) Explain in detail memory subsystem architecture. [3]

PTO.



04) a)

b)

05) a)
b)

06) a)

b)

Q7) a)

b)

08) a)
b)

With the help of block diagram explain ARM9 5-stage pipeline
organization. [4]

Explain Memory Protection Unit incorporated in ARM9 Processor. [3]

Discuss Memory interfacing with ARM9 Processor. [3]
Differentiate between BIOS and Boot-loader. [4]
Explain various storage considerations in Embedded Linux. [3]
Explain JTAG Boundary scan organization. [3]

What are different types of device drivers? Explain any one with reference

to Embedded Linux. [5]
Explain Kernel configuration in Linux. [5]
Write short note on API with reference to Android OS. [3]
Write a short note on Android Telephony. [3]
What are the main features of Android OS. [4]
Explain in brief the architecture of Android OS. [5]

Explain various network service support provided by Android OS. [5]

PP
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M.E. (Electronics) (Digital Systems)
RESEARCH METHODOLOGY
(2013 Pattern) (504104) (Semester - I)
Time :3 Hours] [Max. Marks :50

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

Q1) a) Which are the sources of research problem? Discuss in detail. [5]

b) Discuss the issues and trends of Research in industrial context. [5]

02) a) Whatare the characteristics of good research problem? Justify by giving
few examples. [5]

b) Discuss the data collection method using digital computer system. |[5]

03) Define and explain: [10]
a) Research problem
b) Research Methods
c) Research Process

d) Research Design

04) a) How to verify the performance of process system? Discuss. [5]

b) Discuss the moments and response curve methods by giving suitable
example. [5]

PTO.



05) a)
b)

06) a)

b)

Q7) a)
b)

Describe modeling building and its role in Research Methodology. [5]

Would you consider isobars and isotheres as an analogue model of climate
of country? What could be advantage of such depiction? [5]

Explain the factors that affect the choice of data, viz primary or secondary,
to be used in investigation. [4]

Define the term Data and state its characteristics. [3]

Comment on whether data collected on room temperature in an office

and efficiency of workers are related or not? [3]
What is regression analysis? Explain. [4]
What do you mean by sensitivity theory? Give its application. [3]

List major differences between the various types of informal experimented
designs. [3]

08) Write any one research proposal of your won interest which should include
the following points.

a)
b)

c)

Project objective, significance, background. [4]

Impact and outreach. [3]

Results of Prior Kindings. [3]
P PG
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[5155] - 229

M.E. ( Electronics/ Digital Systems)
DESIGN FOR TESTABILITY
(2013 Course) (Semester - I1)

Time : 3 Hours] [Max. Marks :50
Instructions to the candidates:
1) Answer five questions.
2) Neat diagrams must be drawn whenever necessary.
3) Figures to the right side indicate full marks.
4) Use of calculator is allowed.
5) Assume suitable data if necessary.

Q1) a) Implement f = sz3 +ww,w, + wzﬂw4 + WIEE using two 3-LUTs.[5]

b) Consider three input majority function f =w,w, + ww, + w,w, implement
using 2:1 multiplexer. [5]

02) a) Write less efficient VHDL code of priority encoder. [5]

b) Describe various design steps of synchronous sequential circuit. 5]

03) a) Explain control and data path in ASM. [5]

b) Find the hazard free minimum cost POS implementation of any arbitrary
function. [5]

F e x,) =M (0,2,3,7,10) + D(5,13,15)

04) a) Explain the concept of static and dynamic hazards with the help of
example. [S]

b) What is clock skew. Explain its effects on the digital circuits. How to

eliminate the skew effects. [5]
05) a) Explain type FSM for serial adder. [5]
b) Explain State minimization technique with the help of example. [5]

PTO.



06) a) Draw the state diagram for [5]
«  The machine accepts nikels and dimes.

« It takes 15 cents for a piece of candy to be released from the
machine.

e  If20 cents is deposited, the machine will not return the change, but
it will credit the buyer with 5 cents and wait for the buyer to make a
second purchase.

b) Explain the working of SRAM Cell. [5]
07) a) Explain the BIST architecture for sequential circuit. [5]
b) Write VHDL code for comparator. [5]
08) a) Give the Pseudo code for bit counter. [5]

b) What do you mean by design for testability? Explain its characteristics.[5]

EEE
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[5155] - 230

M.E. ( Electronics/ Digital Systems)
PLDs AND ASIC DESIGN
(2013 Credit Pattern) (Semester - I1) (504108)

Time : 3 Hours] [Max. Marks :50
Instructions to the candidates:
1)  Solve any five questions.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right side indicate full marks.
4) Assume suitable data if necessary.

Q1) a) Describe different state Assignment techniques in system design. Which
is mostly preferred technique? Why? [5]

b)  With neat sketch describe architecture of complex programmable logic

device XC9500. [5]
02) a) Explain hardware and software co-design. [5]
b)  Write a note on system on-chip. [5]

03) a) Describe the concurrent statements and sequential statements in VHDL
with suitable example of each. [5]

b) What is a test bench? Write a test bench for 8 bit full adder. [5]

04) a) Write a VHDL code for 8 bit full adder using behavioral & structural
modelling. [5]

b) Whatis apackage? How to write function or procedure using package.|5]
05) a) Explain different programming technologies used to configure FPGA’s.[5]

b) What is boundary scan testing? Explain in brief. [5]

PTO.



06) a)
b)
Q7) a)
b)
08) a)

b)

Write a note on Hardware - Software co-simulation.

Classify and explain in detail Gate Array based ASIC’s.

Explain RTL to GDS-II flow in detail.
Describe various ASIC design EDA Tools.
Write a note on Design Rule Check (DRC) and LVS.

Draw & explain the flow chart for ASIC design.

EEE
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[5155]_231 [Total No. of Pages :2

M.E. (Electronics) (Digital System)
RANDOM SIGNALS AND PROCESSES
(2013 Credit Pattern) (Semester - II)

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

1) Answer any five questions.

2) Neat Diagrams must be drawn wherever necessary.

3) Assume suitable data if necessary.

Q1) a) Define the following terms w. r. t. random processes. [5]
i)  Ensemble and time average.
ii)  Strict sense stationary process.
i) Wide-sense stationary process.
iv) Ergodicity.

b) Explain the term power spectrums related to random processes and state
its different properties. Derive the relation between autocorrelation and
power density spectrum. [5]

02) a) Classify probability distributions. Explain in detail different continuous
distribution functions. [5]

b) Let X andY be two random variables with joint density function.  [5]

C+2 0<x<lando<y<2
fo(x3)= 3
0 , otherwise

i) Check that f, y(x, y) is a density function.
i)  Find the marginal density functions £ (x) and fy ).
03) a) Define and explain in detail Binary hypothesis test in detection of signals.[5]
b) State and explain Cramer — Rao inequlity. [3]

c) What is need of an Estimator. [2]
PTO.



04) 2)
b)

05) a)

b)

06) a)
b)

Q7) a)
b)

08) a)

b)

[5155]-231

Define four properties of joint density funcion. [5]
i)  Find the constant ¢ such that the function. [5]
cx O0<x<3
X )=
£.(%) { 0 otherwise

Is a density function.
i) Compute P(1 <X <2).
iif)  Find the distribution function F (x).

Compare MMSE and MAP estimators with respect to accuracy and
complexity. [5]

Consider the random variable X with mean value 3 and variance
2. A second random variable Y is defined as Y =3 X — 11.Find the mean
value of Y and the correlation of X and Y. [5]

Define central moments, skew and kurtosis for a random variables. [5]

A box contains 10 black balls and 15 white balls. One ball at a time is
drawn, its color is noted and the ball is replaced in the box for the next
draw: [5]

i)  Find the probability that the first white ball is drawn on the third
draw.

i)  Find the probability that the second and third white balls are drawn
on the fifth and eighth draws respectively.

Write a note on central limit theorem. [5]

What are moment generating functions and characteristic functions.
Explain their importance. [5]

Describe the important properties of autocorrelation and cross correlation.

[S]

A random process has sample functions of the form. [5]
X(t)=Asin(w t + 0)

Where A and 0 are statistically independent random variables and the
frequency is constant. The random variable A is uniformly distributed
from 0 to 10, and the random variable 0 is uniformly distributed O to 7.
Is this process wide-sense stationary?

*x Kk K



Total No. of Questions : 8]

P3980

Time :3 Hours]

SEAT No. :
[Total No. of Pages : 2

[S155]- 232
M.E. (Electronics)
DIGITALSYSTEM
Image Processing and Computer Vision
(2013 Pattern) (Semester - I1I)

[Max. Marks :50

Instructions to the candidates:

1)
2)
3)
9

Q1) 2)

b)

02) a)

b)

Answer any 5 questions.

Neat diagrams must be drawn wherever necessary.
Figures to the right side indicate full marks.
Assume Suitable data if necessary.

Explain the following terms [5]
i)  BitSlicing & Gray level Slicing

ii)  4-connectivity

iii) Euclidean Distance

iv) Spatial Resolution

Define gradient vector? Explain the gradient operators such as Robert’s
cross gradient, sobel operator, Prewitt operator. [5]

Using 3 x 3 mask, compute median value of the underlined pixels [5]

18 22 33 25 32 24
34 128 24 172 26 23
22 19 32 31 28 26

Explain the significance of histogram equalization techniques and states
its steps in detail. [5]

PTO.



03) a)

b)

04) a)
b)

05) 2)
b)

06) a)

b)

Q7) a)

b)

08) a)

b)

Explain the use of second derivative? Why zero crossing is detected
instead of peaks in case of log operator. [5]

What are the different stages of canny edge detector? Briefly explain

each phase. [5]
Compute Discrete cosine transform for N = 4. [5]
Write a note on discrete wavelet transform. [5]
Describe the principle of 2D view based on 3D scene. [5]

Describe the intrinsic and extrinsic parameters of single perspective
camera. [5]

Explain the following applications of epipolar geometry in 3D vision [5]
i) 3D reconstruction from two camera (Calibrated)
i) Image rectification for search of correspondence.

Explain the stereo correspondence algorithm. How depth acquisition is
possible. [5]

Explain with a proper ray diagram the single perspective camera with its
co-ordinate system. [5]

Explain The geometry of two cameras with reference to fundamental
matrix. [5]

Explain the pixel matching technique using stereo vision system. Define
the matching parameters. [5]

With reference of Radiometry and 3D vision explain photometric stereo
in 3D vision . [5]

Fomady Aoy
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M.E. (Electronics) (Digital System)
WIRELESS AND MOBILE TECHNOLOGIES
(2013 Credit Pattern) (Semester - I11)

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

1) Answer any five questions.

2) Neat diagrams must be drawn wherever necessary.

3) Figures to the right indicate full marks.

4) Use of electronic pocket calculator is allowed.

5) Assume suitable data, if necessary.

Q1) a) Explain the different types of small-scale fading. [6]

b) Illustrate the concept of cellular frequency reuse with the help of figure.
Explain the method of locating co-channel cells in a cellular system with
suitable example. [4]

02) a) State and explain the various techniques used to improve coverage and
capacity in cellular systems. [6]

b) Explain the doppler shift with the help of diagram. Derive the expression
for the doppler shift. [4]

03) a) Explain the problem of hidden and exposed terminals.Also explain near
for effect. [4]

b) Explain how a multiple access collision avoidance can avoid the problem
of hidden terminal and exposed terminal. [6]

04) a) What are the benifits of reservation schemes? How are the collisions
avoided during data transmission, why is the probability of collisions
lower compared to classical aloha. [6]

b) Compare CDMA and TDMA mechnism. [4]

PTO.



05) 2)
b)

06) a)
b)

Q7) a)

b)

08) a)

b)

List the requirements for mobile IP and justify them. (4]
List the entition of mobile IP and describe data transfer from a mobile
node to a fixed node and vice-versa. [6]
Explain mobile TCP. State its advantages. [4]
Explain indirect TCP. State its advantages. (4]

Compare destination sequence vector with distance vector algorithm.

2]

State and explain four possible scenarios in GSM with the help of figure.
[4]

Explain GSM structuring of time using a frame hierarchy with figure.[3]

Explain in brief the security services offered by GSM. [3]

Explain in briefthe three versions of a PHY layer defined in IEEE 802.11
standard. [6]

Explain channel access cycle in the HIPERLAN 1 with the help of neat
diagram. [4]

*x Kk X
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[5155]-234
M.E. (Electronics and Telecommunication) (Semester - I)
MODELING & SIMULATION OF COMMUNICATION
NETWORKS
(2013 Pattern)

Time : 3 Hours] [Maximum Marks : 50
Instructions to the candidates:
1)  All questions carry equla marks.

2) Solve any five questions.
3) Assume suitable data wherever necessary.

4) Your answer as whole will be given weightage.

Q1) a) Explain the various aspects of methodology used in the simulation of
digital communication system. [S]

b) Why the selection of simulation sampling frequency is so critical in the
analysis of any communication systems? [5]

02) a) Describe in brief how approximations and assumptions are used to

simplify the simulation model of BPSK system. [5]

b) Using simulation model, how the BER of typical digital communication
system is estimated. [5]

Q3) a) Design a mixed congruence generator having period m=5000 [5]

b) Explain how Durbin Watson test is used to check the randomness of the
given sequence. [S]

04) a) How does the uniform random variables are mapped to an arbitrary pdf
using inverse transform method. [5]

b) What is the need of PN sequence generator in digital communication
system? Explain PN sequence generator with a suitable sketch. [5]

PTO



05) a)

b)

06) a)

b)

Q7) a)

b)

08) a)

b)

Define the following terms with respect to Monte Carlo simulation [5]
i)  Relative frequency
i) Biased and unbaised estimators

Write an algorithm for the Monte Carlo simulation of Binary phase shift
keying in the presence of Additive white Gaussian Noise (AWGN).
Assume that data symbols at the source output are independent and
equiprobable. [S]

Semi analytic techniques are superior over Monte Carlo method in the
field of simulation. Why? [5]

What are the various specifications to be considered with respect to the
simulation of multi path fading channel in a wireless communication
system. [5]

How pdf estimators are used to overcome the long run time requirements
of Monte Carlo method. [5]

Why Markov models are so popular for discrete channels with memory.
Explain two state Markov model. [5]

What is tapped delay line model for linear time invariant system and
explain how various tap gains are generated. [5]

Write short note on: [5]
1)  Empirical models based on swept tone measurements

i)  Factors to be considered for the simulation of nonlinearities
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[5155]-235
M.E. (E & TC)
COMMUNICATION NETWORKS
Spread Spectrum & CDMA Systems
(2013 Pattern)

Time : 3 Hours] [Max. Marks : 50
Instructions to the candidates:
1) Answer any 5 questions.

2) Assume suitable data, if necessary.
3) Figure to the right indicates full marks.

4) Use of calculator is allowed.

Q1) a) Find the output of High speed linear feedback shift register generator
with g(D) = 1+D+D3+D4 and an initial shift register load of 0001. [5]

b)  Write short notes on non-linear code generators. [5]

02) a) Explain the block diagram of Direct spread spectrum receiver using
Matched-filter code acquisition. [6]

b) State the properties of maximal length sequences. [4]

03) a) Explain the performance of coherent direct sequence spread spectrum
system in partial band jamming. [6]

b) Describe spread spectrum communication system model. [4]

04) a)  Explain time selective fading channel with its mathematical expressions.

[4]
b)  Write short note on Reed Solomon codes. [4]
c) What is Gold Code? [2]

PTO



05) a)
b)

Q6) a)
b)

Q7) a)

b)

08) a)

b)

Discuss various handoff mechanisms in CDMA Technology. [4]
State specifications for WCDMA Technology. [4]

Enlist the various performance parameters of digital Cellular systems.|[2]

Explain the architecture of CDMA 2000 system. [5]
Explain the developments for IS 95 to 3G CDMA Technologies.  [5]

Explain the terms in brief:
i)  Power control and soft handoff
i) Medium Access in WCDMA [6]

Discuss system Capacity and important features for CDMA Technology.
[4]

Discuss with necessary diagram, RAKE receiver used in CDMA
Technology. [5]

Explain use of CDMA technology in GPS receiver. [5]
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[5155]-236
M.E. (E&TC)(Communication Network)
DETECTION AND ESTIMATION THEORY
(2013 Pattern)

Time : 3 Hours] [Maximum Marks : 50
Instructions to the candidates:
1) Answer any five questions.

2) Neat diagrams must be drawn wherever necessary.

3) Assume suitable data if necessary.

Q1) a) Explain in brief various components of a decision theory problem. [4]
b) Derive an expression for likelihood ratio for binary Hypothesis. [4]

c) Draw the diagram of M-hypothesis problem. [2]

02) a) In a communication system, consider a source whose output under
hypothesis H, is a constant voltage of value "v " while its output under
4, is zero. The received signal is corrupted by N, an additive white

Gaussian noise of zero mean and variance 52 . set up the likelihood ratio
test and determine the decision regions. [4]

b) Explain with neat block diagram, the working principle of CFAR detection.
[4]

c) Explain in briefthe estimation model. [2]
Q3) a) List out various properties of integral equations. [4]
b) Explain with neat diagram, the working operation of optimum filter. [4]

c) Brieftwo properties of eigen function and eigen values. [2]

04) a)  Withneat diagrams, describe the working operation of modulation system
with memory. [4]

PTO



b)

05) a)

b)

Q6) 2)

b)

Q7) a)

b)

Describe with neat block diagram, the working operation of multilevel
modulation system. [4]

Explain the significance of lower bound on mean square estimation error.

2]

Derive an expression for risk function of minimum mean square estimator.

Bl
Find the value of mean square estimator g, ms of the following observed
samples:

P =M+ NK, k= 1,2,3 ... K, M and NK are statistically in dependent
gaussing r.v with zero mean and variance 52. [5]

With the help of example and mathematical expression explain the working
principle of matched filter receiver. (4]

Describe in detail with diagram and expression the AR processess. [4]

Brief the fundamental role of optimum linear filters. [2]

Classify estimation method. Explain in brief: [5]
i)  Invariance property
i)  Criteria for good estimators

Obtain the generalized likelihood ratio test and compare it to the optimum
Neyman pearson test, for the situation where the observations under

each hypothesis are given by: [5]
4 :y=m+N
4 :y=N

Where N is a white gaussion noise of zero mean and variance 452 and m
is unknown.
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08) a)  Explain in detail the working of optimum unrealizable filter. [4]

b) Determine the minimum mean square error using a method of interpolation

to estimate Y(t) in the interval t E{O, T} giveny (o) and y (T). [4]
c) Explainin briefthe significance of weiner filters. [2]
A A A
-3-
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[5155]-237
MLE. (Electronics & Telecommunication) (Semester - II)
COMMUNICATION NETWORK
Traffic Analysis and QoS
(2013 Course)

Time : 3 Hours] [Maximum Marks : 50
Instructions:
1) Answer any five questions.

2) Neat diagrams must be drawn wherever necessary.
3) Use of calculator is allowed.

4) Assume suitable data if necessary.

Q1) a) Explain Link Level flow & Error control? [4]
b) Define & explain optical and MAN feeder Networks? (4]
c) What are the network management standards? [2]
02) a) Explain congestion control in ATM networks? [4]
b) Explain conceptual Model for Telecommunication network? (4]
c) Describe TMN information Architecture with neat diagram? [2]
03) a)  With neat diagram explain communication model in detail? [4]

b) What is the SDH management? Also explain Broadband Network

Management? [4]

c) Define & explain TMN? 2]

04) a) Define & explain the system utility for management? [4]
b)  Write the short note on MPLS Traffic Engineering? [4]

c) Prepare a chart for functional roll of management tools? [2]

PTO



05) a)
b)

06) a)
b)

Q7) a)
b)

08) a)
b)

Write short note on integrated services?
Explain High speed LAN performance, modeling & its estimation?
Explain QoS parameters define by ATM forum?

Explain OAM management & MPLS operation?
What are the policies used for TCP implementation?

What are service categories define by ATM forum?

Define congestion & explain mechanism for congesion control?
With neat diagram explain network management system?

Explain Cell Delay Variation?

Explain Organization model?
Explain MIB Engineering?

What is the requirement of Fiber channel?
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[5155]-238
M.E. (E&TC)(Communication Networks) (Semester - II)

Broadband Wireless Technologies
(2013 Pattern)

Time : 3 Hours] [Maximum Marks : 50
Instructions to the candidates:
1) Answer any five questions.

2) Neat diagrams must be drawn wherever necessary.
3)  Figures to the right indicate full marks.
4) Use of electronic pocket calculator is allowed.

5) Assume suitable data if necessary.

Q1) a) Explain working of OFDM system with a suitable block diagram. Also

indicate need of cyclic prefix and guard interval. How orthogonality is
achieved in OFDM system? [5]

b) Discuss frequency selective fading channel in wireless communication
system. [S]

Q2) a) What are the different diversity techniques? When space time coding is
used? Hence explain Alamouti codes and its properties. [5]

b) Explain the concept of Multiple input multiple output OFDM transmitter
and receiver. [5]

Q3) a) Compare and contrast time hopping UWB system for single class traffic
with continuous transmission and Multiple-time-hopping PPM UWB
system with variable bit rate transmission. [5]

b) Differentiate between polling MAC and Reservation MAC. [5]

PTO



04) a) Explain the working of Carrier Sense Multiple Access with collision

avoidance MAC. [5]

b) Explain directional antenna MAC with necessary schematic. [5]

05) a) What is the importance of routing protocols in multi-hop networks? [4]

b) Compare WiMAX and Wi-Fi technology. [4]

c) Explain multi-hop network with respect to multiple cells. [2]

06) a) Compare and contrast Adaptive Routing Protocol and Scalable Routing

protocol. [5]

b) Explan in brief the types of routing matrices. [5]

Q7) a)  Explain different techniques to mitigate the bandwidth management for

Multichannel EPONSs. [5]

b) Discuss different architectural consideration for deployment of point to

point FTTX. [5]

08) Write a short note on [10]
a) Local admission control (LAC)

b) Global admission control (GAC)
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M.E. (E&TC)(Communication Networks) (Semester - II)
OPTICALNETWORKS
(2013 Pattern)
Time : 3 Hours] [Maximum Marks : 50

Instructions to the candidates:
1) Answer any five questions.

2) Neat diagrams must be drawn wherever necessary.
3) Assume suitable the data if necessary.

4) Use of calculator is allowed.

Q1) a) Explain the telecommunication network architecture in brief. [6]
b)  Write short note on Isolators and circulators. [4]
Q2) a) Explain the following terms in detail. [4]

i)  Crosstalk
i)  Design considerations of optical Transmitter

b) Explain in detail nonlinear effects of optical networks [6]

03) a)  Describe the second generation optical networks and state its advantages
[S]
b) Explain concept of digital wrapper. Give its applications. [5]

Q4) a) Whatis the difference between in band and out of band control signaling?
[S]

b) Explain the different types of optical couplers and switches in brief.
State the specifications of any two. [5]

PTO



05) a)

b)

Q6) 2)
b)

Q7) a)
b)

08) a)
b)

Describe the digital wrapper in detail. State its advantages and applications.
[S]
Explain the bidirectional line switched ring topology. State its limitations.

5]

Describe the OTN layered model in detail. [4]
write short note on the following (any two): [6]
i) GFP
ii) FEC

iil) Passive optical networks

Describe the wavelength converters and metro optical networks. [4]

What is Add-Drop Multiplexer? State its advantages, disadvantages and
applications. [6]

Explain the significance of SONET and SDH in optical networks.  [4]
Write short notes on the following: (any two) [6]
i)  Label distribution and binding

i) WDM and DWDM

iil) Robust optical network
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M.E. (E&TC)(Communication Network) (Semester - III)

Time : 3 Hours]

MOBILE COMPUTING
(2013 Pattern)

Instructions to the candidates:

Q1) a)
b)

02) a)
b)

03) a)

b)

04) a)
b)

05) a)
b)

1)  Answer any five questions out of Q.1 to Q. 8.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right side indicate full marks.

4) Assume suitable data if necessary.

[Max. Marks : 50

Discuss the case studies of secure mobile application development. [5]

Discuss Bluetooth and its protocol stack.

Explain dynamic channel allocation.

Discuss 3G mobile telephone technology.

Explain in detail concept of WLL.
Explain 4G mobile telephone technology.
Write a short note on: MIMO

How can IP help to transfer multiple data.
Explain VOIP architecture.

Write a note on CDMA.

Discuss in details H.323.

Explain various security models used in mobile computing.

Discuss in detail about wi-max technology.

5]

5]
3]

4]
[4]
2]

[4]
4]
2]

4]
[4]
2]
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06) a)

b)

Q7) a)
b)

08) a)

b)

Explain the various types of mobilities used in mobile computing
environment? [4]

What are the fundamentals of wireless markup language WML script

application. [4]
Discuss various service applications of GPRS. [2]
Discuss wireless LAN architecture. [4]

What is handoft? What is roaming? How do you performing handoff
during roaming? [4]

What is Low-power wireless data system. [2]

Explain in details 4 GLTE network architecture and discuss different
entities used. [4]

Explain how the GSM system can be enhanced to use of GPRS system.
[4]

Compare and contrast multiple access techniques. [2]
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M.E. (E&TC)(Communication Networks) (Semester - I1I)

DIGITALCOMMUNICATION RECEIVERS
(2013 Pattern)

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

Q1) 2)

b)

02) a)

1)  Answer any five questions out of 8.
2) Neat diagrams and waveforms must be drawn wherever necessary.
3) Figures to the right side indicate full marks.

4) Assume suitable data if necessary.

Determine whether or not s, (t) and s, (t) are orthogonal over the interval
(-1.5 T, <t <1.5T,)Where [S]

s, (t)=cosRr fit +4,),s,(t) =cosr f,t + ¢,),and f,=1/T, for the
following cases.

) f =f and ¢ =4¢,

i) f =1/3f and ¢ =4,
i) f =2f and ¢ =4¢,

iv) f = zf and ¢ =4,
v) f,=fand @ =¢,+7

Describe in detail the two fair ways of comparing different curves that
depict bit-error probability versus Eb/No. [5]

Draw signal space and spectral diagram of 16 QAM, 16-ary PSK, QPSK
and MSK digital CW modulation and state the bandwidth requirement.

5]

PTO



b)

03) a)

b)

04) a)

b)

05) a)

b)

Binary data is transmitted using PSK at a rate 3 Mbps over RF link
having bandwidth 10 MHz. Find signal power required at receiver input
so that error probability is less than or equal to 10*. Assume noise PSD
to be 107 watt/Hz. (Q(3.71) = 10%). [S]

What is Correlater? Compare its performance with matched filter

mathematically and relevant diagrams. [5]
Consider the signal S (t) shown in fig [S]
all I——l

Determine the impulse response of a filter matched to this signal and
sketch it as a function of time, Plot the matched filter output as a function
of time.

Explain how the probability of error is reduced by using Envelope
detection for correlated binary signal. [5]

Explain the Maximum a posteriori probability rule (MAP) and Maximum
Likelihood Rule (ML) for receiver. What is difference between them.[5]

For each of the fading-effect categories below, name an application that
generally fits that category. Provide numerical justification. [5]

1)  Frequency-selective, fast-fading
i)  Frequency-selective, slow-fading
i) Flat-fading, fast-fading

iv) Flat-fading, slow-fading

What is a synchronizer? Explain any one type of bit synchronizer. [5]

[5155]-241



06) a) What are the statistical models for multipath fading channels? Explain

them. [5]
b) What is small scale fading? Explain the factors influencing small scale
fading. [S]

Q7) a)  Explain Blind Equalization based on Maximum Likelihood Criteria. [S]

b) Explain Non-Decision-directed PLL for carrier phase estimation of PAM
signals. [5]

08) With reference to Adaptive Equalization briefly describe. [10]
a) Zero forcing algorithm
b) LMS algorithm
c) Adaptive decision-feedback equalizer

d  Kalman algorithm
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[5155]-242
M.E. (E&TC)(Microwave) (Semester - I)

ELECTROMAGNETICSAND ANTENNATHEORY

(2013 Pattern)

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

1) Answer any five questions.

2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right side indicate full marks.

4) Use of Calculator is allowed.

5) Assume suitable data if necessary.

Q1) Explain the following terminologies with reference to Uniform plane waves
with illustrative diagrams, mathematical expressions and significance of each.

02)

b)

[10]
TEM
Propagation constant, attenuation and phase constant
Skin depth, loss tangent
Reflection coefficient, VSWR, Return Loss

Intrinsic impedance, phase velocity

The radial component of the radiated power density of an antenna is

. — sin 2 . e .
givenby W, = Aj—a, W/m” determine the radiation intensity and total
r

radiated power. [3]

Explain the field equivalence principle and its applications in antenna
analysis with suitable example and relvant mathematical expressions.|[4]

Derive the Laplace equation and explain its application in solving the
electromagnetic problem taking a suitable example. [3]

PTO



03) a)
b)

04) a)

b)

05) a)

b)

Explain the Poynting theorem in detail with relvant expressions. [4]
In a nonmagnetic medium. [6]

E=100sin27 x10°1 = 0.25x)a, V / m

find (a) € n(b) The time — average power carried by the wave.

Explain the various analysis techniques for Micro strip Antenna with
illustrative diagrams. [6]

Draw the equivalent circuits for the following feeds for Microstrip antenna
with justification, explain the advantages and disadvantages of these
methods. [4]

i)  Microstrip line
ii) Probe
i) Aperture coupled

iv) Proximity coupled

Design a circular microstrip antenna using a substrate (RT/duroid 5880)
with a dielectric constant of 2.2, h=0.1588cm so as to resonate at 10GHz.

[6]

Compare the rectangular and circular Microstrip antennas in terms of
radiation pattern, polarization, bandwidth, gain and directivity. [4]

06) Define the current distribution for a small current element (4 /50</<4/10),

derive the far field electric and magnetic field equations, also radiated power
and radiation resistance. [10]

Q7) a)

Describe the Helical antenna with illustrative diagram with all the dimension
details, sketch its typical radiation pattern, and explain its various modes
of operation. [4]
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b) Explain various feed systems in parabolic reflector with illustrative
diagrams, explain Cassegrain feed in detail. [3]

c) Derive the array factor of N element Linear array of two infinitesimal

dipoles and explain the principle of pattern multiplication. [3]

08) a)  Explain the continuity equation and its significance [2]
b)  Write the design equations of Pyramidal Horn antenna. [2]

c)  Write the detailed specifications of Parabolic reflector. [2]

d) Sketch the radiation pattern of Yagi Uda and Spiral Antenna. [2]

e) Explain the polarization and input impedance of the antenna and their
significance. [2]

A A A
-3-
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[5155]-243
M.E. (E&TC)(Microwave) (Semester - I)
RFAND MICROWAVE CIRCUITS (RFMC)
(2013 Pattern)

Time : 3 Hours] [Maximum Marks : 50
Instructions to the candidates:
1) Solve any five questions.

2)  Figures to the right indicates full marks.

3) Assume suitable data if wherever necessary.

Q1) a) Four different load impedances:
) Z =500 i) Z=4385Q
i) Z =(75+25) Q iv) Z =105 Q

are sequentially connected to a 50 () transmission line. find the reflection
coefficients and the SWR circles. Also find return loss in dB. [5]

b) Derive the expresion for propagation constant, Impedance and power
flow for the lossless co-axial line. [5]

Q2) a) Draw the layout diagram and the equivalent circuit of the following
microstrip components. [10]

a) A hybrid or Rat-race in microstrip form.
b) Anequivalent split wilkinson power divider.

c) Aquadrature (90°) hybrid branch line coupler.

03) a)  Explain the significance of [S]
i)  Sensitivity

i)  Dynamic range

PTO



b)

04) a)

b)

05) a)

b)

Q6) a)

b)

Q7) a)

b)

Write a note on random process and sources of noise in microwave
circuits. [5]

Explain the concept of intersymbol interference. How ISI affects the
wireless communication. [5]
Write a note on Microwave filters. [5]
Explain the working principle of [S]
i) HEMT

i) Transferred electron devices (TEDs)

Write note on varactor diode. [5]

A MOSFET operated at 5.7 GHz has the following
S-parameters: S, = 0.5 <-60°, S, = 0.02< 0°,

S, =6.5<115° S =0.6<-35°
i)  Determine if the circuit is unconditionally stable.

i)  Find the maximum power gain under optimal choice of the reflection
coefficient assuming the unilateral design. [5]

Explain in detail TRA PATT devices. [5]

Explain the concept of impedance matching related to amplifier design.
Bl

Design a BJT colpitts Oscillator for 200 MHz in common emitter

configuration having bias point of V_ =3 volt, Ic = 3MA. following cir

cuit parameters are given at room temperature of 25°C.

Cy. = 0.1 pF, r, =2kQ, ., = 10kQ, C . = 10pF.

If the inductance should not exceed L, = L = 5 H, find the values for
capacitances in feedback loop. [5]
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08) An RF amplifier has following S-parameters S, = 0.3 <-70°,
S,=0.2<-10°S, =3.5<85°S, =0.4<-45°

Furtheremore, the input side of the amplifier is connected to voltage source
with V= 5v and source impedance Z =40 (). The output is utilized to drive
an antenna which has an impedance of Z =73 ). Assuming that s-parameters
of the amplifier are measured with reference to a Z, =50 ) characteristic
impedance, find the following quantities.

a) Transducer gain G, unilateral transducer gain G
operating power gain G and

11 available gain G,

b) Power delivered to the load P , available power P, and incident power to
the amplifiy pine. [10]
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M.E. (E&TC)(Microwave)
MICROWAVE MEASUREMENT
(2013 Pattern)
Time : 3 Hours] [Maximum Marks : 50
Instructions to the candidates:
1) Attempt any five questions.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right side indiate full marks.
4) Assume suitable data, if necessary.
Q1) a) State and explain the properties of transmission lines. [5]
b) Define propogation constant, impedance and power flow for the loseless
co-axial lines. [5]
02) a) What are the scattering parameters with respect to conjugate matching.
[S]
b) Explain the concept of Lossless networks. [S]
. . . NN sa Ll
Q3) a) Prove that voltage standing wave ratio at the input part is Sin = =[S, |
11
[S]
b) Draw and explain the basic principle of insection loss. [5]
Q4) a)  State the types of noise sources and explain any one in detail. [5]
b) Explain the automated noise measurement techniques. [5]

PTO



Draw the block schematic of Network analyzer and explain the application
of Network analyzer. [5]

b) What is the basic working principle of spectrum analyzer. [5]

05) a)

Q6) Write short notes on: [10]

a) Power sensors

b) Couplers of reflectometers
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M.E. (E&TC)(Microwave) (Semester - II)

COMPUTATIONAL ELECTROMAGNETICS
(2013 Pattern)

Time : 3 Hours] [Maximum Marks : 50
Instructions to the candidates:
1) Attempt any five questions.

2) Neat diagram must be drawn whenver necessary.
3) Figures to the right indicate full marks.

4) Assume suitable data if necessary.

Q1) a) Derive Green's function corresponding to PDE for free space. [5]
b) Explain overview of various computational methods. [5]
Q02) a) Comapare FDM and FDTD modeling techniques. [5]
b) Explain applications of one dimensional FDTD analysis. [5]
03) Explain in detail Green's function for two dimensional case. [10]
04) a)  Explain Ritz variational method. [5]
b) Explain advances in FDTD technique. [S]
05) a) Explainin detail method of weighted residual. [5]
b) Explain the applications of Ritz variational method. [5]
06) Compare FDM, FDTD, FEM and MOM modeling techniques. [10]

PTO



Q7) a)  Explain Galerkins method. [5]
b) Explain point matching method. [S]

08) Write short note on [10]

i)  Band Matrix method

i) Iteration method
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[5155]-246
M.E. (E&TC)(Microwave) (Semester - II)
RFAND MMIC TECHNOLOGY
(2013 Pattern)

Time : 3 Hours] [Maximum Marks : 50
Instructions to the candidates:
1) Neat diagram must be drawn wherever necessary.

2) Figures to the right side indicate full marks.
3)  Use of Calculator is allowed.

4) Assume suitable data if necessary.

Q1) Discuss in details three important design approaches adopted for the design

of MMICs and compare them. [13]

OR
Q2) a) State the advantages and disadvantages of MMICs in comparison with
hybrid MICs. [6]

b)  Write a short note on design of HBT and the related parameters.  [7]

03) a) Whatis mean by synthesis of MIC? Explain need of matrix representation
for MMICs. [6]

b) Enlist various methods available for synthesis of non-linear MMICs.
Explain one of the methods in detail. [7]

OR

(04) Describe in detail the convolutional and transient analysis techniques used for
simulation of the circuits. [13]

035) Explain the different CAD design features and their use in MMICS design.[12]
OR

06) Enlist CAD techniques used for MMIC design. Explain the design of phase
shifters. [12]

PTO



07) a) Explain network matrix decomposition of microwave circuits.

b) Describe micro-grounding microstrip lines with via holes.
OR

Q8) a) Draw and explain complete MMIC design cycle.
b)  Write short note on MMIC test system.
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[5155]-247
M.E. (E&TC) (Microwave) (Semester - II)
WIRELESS COMMUNICATION SYSTEM
(2013 Pattern)

Time : 3 Hours] [Maximum Marks : 50
Instructions to the candidates:
1)  Answer any five questions.

2)  Neat diagrsms must be drawn wherever necessary.
3)  Figures to the right indicate full marks.
4) Use of Calculator is allowed.

5) Assume suitable data if necessary.

Q1) a) Describe the 1G, 2G, 3G cellular systems with features, supporting
services, technologies with numerical figures. [5]

b) Determine the frequency reuse distance for a cell radius of Skm and
cluster size of 4. [3]

c) Explainthe GSM service request operation with relevant diagrams. [2]

02) a) Derive the equation for received power in free space propagation model.|4]

b) Derive the equation for received power in two ray ground reflection
propagation model. [4]

C) Define fading, fast and slow fading. [2]

Q3) a) If a certain CDMA radio base station system can out put a 50w carrier
signal, how much power is on the synchronization channel. [3]

b) What are the various frame formats used in GSM traffic, describe each
of them with relevant diagrams and numerical figures. [5]

c) Explain the intra BSC handover in GSM. [2]
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04) a)

05) a)

b)

06) a)

b)

Q7) a)

b)

c)

Explain the following in brief with reference to CDMA. [10]
1)  Soft Hand off

i) Hard hand off

i) Access channel probing

iv) FHSS

v) DSS

What are the small scale effects of multipath? Consider a stationary
transmitter which readiates a sinusoidal carrier frequency of 1850 MHz.
For a vehicle carrying a mobile receiver moving at 96kmph, compute the
received carrier frequency if the vehicle is moving. [5]

i)  Directly towards the Transmitter
i)  Directly away from the transmitter

i) In a direction which is perpendicular to the direction of arrival of
transmitter signal.

Explain the cost 231 path loss model with all the expressions and also
mention the assumptions and applications. [5]

Write a short note on the following with reference to UMTS

i) UTRAN
i) GGSN
i) HLR [6]

In order to determine voice traffic on a line, data has been collected
during a period of 90 minutes as given in following table. Calculate the
traffic intensity in Erlangs and CCS. (4]

CallNo. (1 |2 |3 [4 |5 |6 |7 |8 |9 |10

Duration [90 | 16| 70 [ 80| 92| 48| 126|70 | 64| 96

What is probability model that describes the smooth traffic and write the
distribution and explain in detail. [3]

D
Derive that the ® =+/3N from the basic Hexagonal Cell Geometry.[5]

Explain the terms Doppler shift and ISI with reference to the wireless
channel. [2]

2-
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08) a) How do you increase the signal to co channel interference ratio by cell
splitting and cell sectoring without decreasing the capacity? Explain with
relevant diagrams and mathematical expressions. [4]

b) Explain the functions of MAC Layer and Radio Link control protocol of
UMTS in detail. [4]

c) What are the projected features of the wireless standards beyond 3G.[2]
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M.E. (E&TC)(Microwave)
EMIAND EMC TECHNIQUES
(2013 Pattern)
Time : 3 Hours] [Max. Marks : 50

Instructions to the candidates:
1) Answer any five questions.

2) Neat diagram must be drawn wherever necessary.
3) Use of electronics pocket calculator is allowed.
4) Assume suitable data if necessary.

5) Figures to the right indicates full marks.

Q1) a) Explain different types of EMI suppression techniques? [4]

b) What are some basic EMI test categories and their associated test
requirement? Why should EMI/EMC test to be done at certified
laboratory? [4]

c)  With practical example compare conducted, radiated and transient EMI.|2]

02) a) Draw and explain general flow diagram used for prediction and solving
of EMI problem. [4]

b) Explain in detail propagation model for amplitude culling. (4]
c) Whatis difference between inter system EMI and intra system EMI?|[2]

03) a) How to measure the common mode and differential mode interference

voltages? [4]
b) Give the design guidelines for RF transmitter and receiver system for
minimization of EMI? [4]
c) State the multilevel EMI prediction process in detail. [2]
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04) a)

b)

05) a)

b)

06) a)
b)

Explain the factors which influence on site attenuation and normalized
site attenuation. [4]

Explain the different types of filters used in EMI for insertion loss? [4]
Differentiate between grounding and shielding. [2]

Explain the operation of common mode choke. [5]

Explain single point, multi point and hybrid grounding techniques. [5]

Explain design oftelephone line filter and its characteristics. [5]

Explain federal communication commission and CISPR/IEC standards.

3]
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M.E. (E&TC)(Microwave) (Semester - III)

RADAR & SATELLITE COMMUNICATIONS
(2013 Pattern)

Time : 3 Hours] [Maximum Marks : 50
Instructions to the candidates:
1) Solve any five questions.

2)  Neat diagram must be drawn whenever necessary.
3) Figures to the right indicate full marks.

4) Assume suitable data if necessary.

Q1) a) Explain the basic principles of a radar system with neat block diagram.
Give the limitations and applications of radars. [6]

b) Derive the radar range equation? Explain the factors that affect the
maximum range of radar. [4]

02) a) Explain with neat block diagram the working principle of Moving Target

Indicator (MTT) radar. [5]
b) Explain basic principle of Pulsed radar system. [5]
Q3) a)  Write short notes on: [4]

i)  Blind speeds
i) Continuous Wave Radar
b) Discuss the ambiguity in radar range equation. [3]

c) Explain how the radar in used in remote sensing. [3]

04) a)  Explain the concept of Correlation and Convolution with respect to radars.
[6]
b) Explain the Doppler effect in Radar system. (4]
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05) a)
\
b)
06) a)
b)
Q7) a)
b)
c)
08) a)
b)
c)

With respect to satellite communication explain the following multiple
access techniques. [4]

i) SDMA
i) Random Access

Explain with neat block diagram concept of TTC & M in satellite
communication. [6]

Comment on various interferences and noise sources in satellite
communication system. [4]

Explain in brief the concept of link design for Geostationary satellites.[6]

Which conditions should be fulfilled to attain a geostationary orbit? [2]
Explain various advantages & limitations of satellite communication?[4]

Define elevation & inclination angles along with their significance.  [4]

What are the primary factors needed for defining an orbit of a satellite?
[4]

What is antenna misalignment loss? Propose a solution to overcome

these losses. [3]
Discuss the design considerations of a communication satellite. [3]
A A A
22-
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[5155]-250
M.E. (E&TC) (Signal Processing)
IMAGE PROCESSING & ANALYSIS
(2013 Pattern)

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

1) Answerany 5 questions .

2)  Neat diagrams must be drawn wherever necessary.

3)  Figures to the right indicate full marks.

4) All questions carry equal marks.

5) Your answers will be valued as a whole.

6) Use of logarithmic tables slide rule, Molier charts, electronic pocket

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

Q1) a) What is homomorphic filtering? Derive the filter function for
homomorphic filter. [6]

b) What is meant by image quantisation? What is relation between number
of pixel and resolution? [4]

Q2) a) Howisimage averaging different from image zooming. Give reason why
median filtering is effective in removal of salt and pepper noise. [6]

b) Explain basis of spatial filtering using a filter mask convolution. (4]

03) a) An 8 bit input image has to be enhanced by stretching gray level range
[96, 169] by a factor of 2. The remaining gray levels observe identity
transformation. Draw the gray level transformation function. [6]

b) Explain in brief. (any two) [4]
i)  Erosion
i)  Dilation

i) Hit or Miss Transform

PTO



04) a)

b)

05) a)

b)

06) a)

b)

Q7) a)

b)

08) a)

b)

What is histogram equalisation? Write an algorithm for histogram
equalisation. What will be nature of image if histogram is concentrated
between pixel values 0 to 100? [6]

What is the difference between spatial and gray level resolution. Explain
its significance w.r.t image analysis. [4]

Explain the role of structural element in morphological operations. Draw
difference structural elements. How they are selected? [5]

Explain RGB and CMY models of colour image. [5]

What are chain codes? With suitable example explain how chain codes
are used in boundary representation. [6]

Compare thining and thickening process. [4]

Draw the block diagram of block transform coding system and explain
DCT in brief. [6]

Explain the method of convoving a 3 * 3 mask with the image. How a
center ideal i1s modified. [4]

What is wavelet transform? How wavelets are used in signal

decomposition? [6]
Write a short note on wiener filter. [4]
A A A
-
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M.E. (E&TC) (Signal Processing)
SIGNAL PROCESSING TECHNIQUES
(2013 Pattern) (Semester - I)
Time : 3 Hours] [Max. Marks : 50

Instructions to the candidates:

Q1) a)

b)

02) a)

b)

03) a)

b)

1) Solve any five questions.
2)  Figures to the right indicate full marks.
3) Assume suitable data, if necessary.

Design an ideal low-pass filter for the following specifications: [5]

e " for 37, < wl<3y,

0 for3y,dwlkr

Hd(ejw)z{

Determine the values of h(n) and frequency response H(e'V) for M = 7
using a Hamming window.

Discuss IIR filter design using impulse invariant transformation and list
out its advantages and limitations. [5]

Design a high-pass filter using bilinear transformation, monotonic in pass
band with cut-off frequency of 1000 Hz and down 10 dB at 350 Hz. The
sampling frequency is 5000 Hz. [S]
For adaptive filters, derive the Wiener-Hopf equations. [5]

For a digital audio system, design a two stage interpolator for the following
system specifications: [4]
Highest frequency of interest = 0—20 kHz,

Input sampling frequency =44.1kHz,

Output sampling frequency =176.4kHz,

Pass band ripple = 0.5dB

Stop band attenuation =50 dB.

Explain the use of adaptive filter in echo cancellation. [4]
What is the need of anti-aliasing filter in decimator? [2]

PTO



04) a)

b)

05) a)

b)

Q6) a)

b)

Q7) a)

b)

A transfer function of FIR filter is H(z) = Zi:)l h(n)z™" and M=11. find

the magnitude response of the system. [4]

Explain the application of multirate DSP in oversampling ADC and CD
Hi-Fi system. [4]

Given analog filter transfer function H(s)= 5 +75+10. Determine H(z)

equivalent to this transfer function using impulse invariance method for
T=0.2 sec. [2]

What should be the desirable architectural features, type of arithmetic,
word length required and execution speed for selecting a DSP processor?

4]

Explain the properties of retiming with example. [4]
Explain locations of poles in FIR filter. [2]
Explain Booth's multiplication algorithm in signal processing. [4]

Obtain the polyphase decomposition of the IIR system with transfer

1-47"
1+5z"
structure. [4]

function- H(z) = for two sections. Also draw the polyphase

Compare von-Neumann, Harvard and Super-Harvard architectures.|[2]

Derive the expression for the output spectrum of interpolator in terms of
input spectrum. [4]

Design a three-stage decimator to reduce sampling rate from 96kHz to
1kHz and satisfies following specifications: [4]

Pass band ripple =0.01, stop and band ripple =0.001, Highest frequency
of interest = 450 Hz. Assume decimation factors-8,6,2.

2-
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c) Compare FIR filter designing methods. [2]

08) a) For the system shown in Fig. below, determine Y(z) in terms of X(z) and
y(n) terms of x(n): [4]

x(n} l,l — 12

Z-'! z—l

I—‘Hﬂ_f—‘ t *-éB—' yin)

b) Explainregister minimization technique using folding. [4]
c) What is the use of DAG1 and DAG?2 in DSP processor? [2]
A A A
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M.E. (E&TC)Signal Processing)

MIXED SIGNAL PROCESSING SYSTEMS & DESIGN

(2013 Pattern)

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

Q1) 2)

b)

02) a)

b)
C)

1) Solve any 5 questions out of 8.

2)  Each questions carries 10 marks.

3)  Neat diagrams must be drawn wherever necessary.
4) Figures to the right indicate full marks.

5) Assume suitable data, if necessary.

Assume that the Non inverting and inverting voltage amplifiers have been
designed for a voltage gain of +10 and -10. if avd(0) is 1000.find the
actual voltage gains for each amplifier. Also draw z-domain model for
the deal op amp. [5]

Derive value of resistance emulated by a series parallel switched capacitor.

3]

Describe the non idealities in switched capacitor circuits due to MOS
transistors and operational amplifier. [3]
Enlist advantages of switched capacitor circuits. [2]
Assume that the specifications of a switched capacitor high Q biquad
are f=1kHz, Q==10, K =K =0 and K =2 7 f,/Q(a band pass filter). The
clock frequency is 100 kHz. Design capacitor ratios for the following
figure. Determine maximum capacitor ratio and total capacitance for the
following circuit. Assume C1 and C2 have unit values. [S5]

PTO



03) a)

b)

04) a)

b)

05) a)
b)

Q6) a)

b)

Q7) a)

b)
c)

Explain steps in the analysis of switched capacitor circuits. [3]

What is Phase Detector? Explain its-Advantages. [2]

Draw switched capacitor two port circuit for following categories as
well as draw four-port Z domain equivalent models and z-domain models
for the following configurations. [S]

1)  Parallel Switched Capacitor
i) Negative SC Transresistance
iii) Positive SC Transresistance
iv) Capacitor and Series switch

Draw block diagram of successive Approximation ADC. hence explain
operation. [5]
Define wrt DAC

1)  Quantization Noise

i)  Dynamic Range

i) Integral and Differential Nonlinearity and

iv) Conversion speed [5]
Explain difference between Analog PLLs and Digital PLLs. [3]
What are the advantages of Pipeline DAC over Cyclic DAC? [2]
What is VCO? Explain source coupled VCO with the help of suitable
diagram, also determine its frequency of oscillation. [5]

Exlplain with suitable diagram the influence of the comparator offset on

the flash ADC performance [5]
What is loop filter? Compare active PI and Passive lag loop filter on the
basis of kf, &, on,AoL. [5]

A DAC has a full- scale voltage of 4.97 v using a 5 V reference, and its
minimum output voltage is limited by the value of one LSB. Determine
the resolution and dynamic range of the converter. [5]

Explain how Does the ADC Disrupt the Signal that it is measuring? [3]
What are the advantages of Pipeline DAC over cyclic DAC? [2]

2-
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08) a) Whatisjitter? Explain its effect in DLL & PLL, also explain its reduction

techniques. [3]
b) Explaincyclic DAC [2]
c) ExplainDigital PLL [5]
A A A
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M.E. (E&TC)Signal Processing) (Semester - II)
SPEECH SIGNAL PROCESSING
(2013 Pattern)
Time : 3 Hours] [Maximum Marks : 50

Instructions to the candidates:

)
2)
3)
9
3)
6)
7)
Q1) a)

b)

02) a)

b)
C)

03) a)

b)

Attempt any five questions.

Neat diagrams must be drawn wherever necessary.

Black figures to the right indicate full marks.

All questions carry equal marks.

Your answers will be valued as a whole.

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

Assume suitable data if necessary.

How can voiced and unvoiced decision be taken using parameters such
as energy of segment, ZCR and pitch period. [5]

With the help of block diagram explain parallel processing approach of
pitch frequency. [5]

Define Mel Scale & Bark scale. What is the property of mel Scale &

Bark scale. [4]
What are formants. What is the relation between LPCs & formants. [4]
Explain Auto-correlation method of pitch period measurment. [2]
Explain the following classes of sound. [5]

i)  Vowels

i) Consonants
i) Stop

iv) Fricatives
v)  Dipthongs

Explain with block diagram LTI model of speech production system?
What its limitations. Hence explain LTV model. [5]

PTO



04) a)

b)

05) a)

b)

06) a)

b)

Q7) a)

b)

08) a)

b)

What is lattice method? Explain Burg algorithm for calculation of predictor
coefficients. [5]

Explain the use of LFSs for quantization. How will you convert LFSs to
LPCs and LPCs to LFSs. [5]

With the help of Block diagram explain homomorphic speech processing.
[4]
What is the need of companding? Explain A-law and p-law companding.
[4]
Explain LPC-10 standard. [2]

Samples of a signal have values given by 0.2, 0.4, 0.55, 0.7, 0.75, 0.85,
0.9 and 1v. If the data is to be 4 bit coded find:

i)  Step size

i)  Variance of signal

i) Quantization noise power

iv) SNRin DB [4]
Explain with the help of state diagram HMM for speech recognition. [6]

What is speech enhancement? With the help of block diagram explain
the spectral subtraction method of speech enhancement technique in
detail. [5]

Explain Text to speech conversion system with block schematic? State
different applications of TTS. [S]

Draw & explain speaker verification system also explain different
performance parameters used for speaker recognition. [6]

What are two types of echo? Draw & explain block schematic of echo
canceller. [4]
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ML.E. (E&TC) (Signal Processing) (Semester - II)
ARCHITECTURE FOR SIGNAL PROCESSINGALGORITHMS

Time : 3 Hours]

(2013 Pattern)

[Maximum Marks : 50

Instructions to the candidates:

1)  Answer any five questions.
2)  Neat diagrams must be drawn wherever necessary.
3)  Figures to the right side indicate full marks.
4) Use of Calculator is allowed.
5) Assume suitable data, if necessary.
Q1) a) Using the property of DFT find the P(x—1, y—2), if [5]
(3 1 3 4]
P(x.v) 1 2 4 2
X,y)=
Y7413
2 21 3

b) Find the filter response of system with h(n) ={0, 2, 3} for input signal
x(n)=1{0,1,2,3,4,5,1, 2,4} using overlap and add method. [5]

Q2) a) Find iteration bound of a given data flow using minimum cycle mean
algorithm. [S]

b) Derive the expression for power consumption of M-level pipelining
system. [S]

PTO



03) a)

b)

04) a)

b)

05) a)

b)

Explain the concept of dyadic, decomposition, translation and scaling in
DWT. 4]

For a given system apply a retiming technique to reduce a clock period.
4]

y(n) =ay(n-1)+ b y(n-3) +x(n).

Where y is output and x is input & a, b are the constants.

Explain the terms
i)  Cutset
i) Feed-forward cutset in signal flow graph. [2]

Where hydrid Radix -2 addition is used? Explain the steps carried out in
it. [4]

Explain Horner's Rule for precision improvement in Canonic signed digit
arithmetic. [4]

Obtain Canonic signed digit representation of 2's complement number
1.01110011. 2]

What are the limitations of carry ripple multipliers. How to overcome it.

[4]
Unfold the given graph using folding factor 3. Explain the steps. [4]

O —~
e )
e ..-""_

e
& D

Explain what is use of systolic array. [2]
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Q6) 2)

b)

Q7) a)

b)

08) a)
b)

Obtain data broadcast structure for a given system

y(n) = a x(n) +b x(n-1) +¢ x(n-2)

4]

Where y is output and x is input, a, b, ¢ are the constant for a given

system.
Calculate DCT for a x(n), where x(n) ={1, 3, 2,4, 1, 5,4, 2}

Explain the use of folding technique in register minimization.

Find DFT using Decimation in time FFT method of
x(n)=1{1,2,3,4,4,3,2, 1}
Explain Goertzel algorithm.

How parallel processing is useful in power consumption.

Explain the bit serial multiplier using any one method.

Construct a 4x4 linear convolution using 2x2 short convolution.

What are the properties of DCT.
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M.E. (E&Tc) (Signal Processing)
BIOMEDICAL SIGNAL PROCESSING
(2013 Pattern) (Elective - III) (Semester - II)
Time : 3 Hours] [Max. Marks : 50
Instructions to the candidates :
1) Answer any five questions out of 8.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right indicate full marks.
4) Assume suitable data if necessary.
Q1) a) Explain the generation of EEG waveform and write the diagnostic
applications of EEG. [6]
b) Explain EEG acquisition and different frequency bands in EEG. [4]
02) a) Explain sources of bio signals and sources of contamination in bio signals.
[6]
b) Draw and explain various types of electrodes used in Biomedical signal
acquisition. [4]
03) a) Draw the nature of ECG signal and explain the cause of generation of
each segment in ECG. [6]
b) What are the methods of QRS detection in ECG? [4]
Q04) a) Explain different topologies of active filters. [6]
b) Draw and explain the isolation transformer and its need in biomedical

systems. [4]

PT.O.



05) a)
b)

06) a)
b)

Q7) a)

b)

08) a)

b)

Derive Wiener Hopf Equation and state applications of Wiener filters.[6]

Explain the significance of STFT with the help of suitable equations.|[4]

Compare PCA and ICA and mention their applications. [6]

What are the methods of QRS detection in ECG? (4]

Explain in brief AR,MA and ARMA models for spectral estimation of
signals. [6]

Write a short note on Magnetic Resonance Imaging. [4]

Explain the process for classification of normal and abnormal ECG
samples using Multilayer Perceptron. [6]

Explain [4]
i)  Transient Protection

i)  Characterisation of signal in frequency domain

VVVV
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M.E. (E&Tc) (Signal Processing)
STATISTICAL SIGNAL PROCESSING
(2013 Pattern)

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

1) Solve any 5 questions out of 8.

2) Each questions carries 10 marks.

3) Neat diagrams must be drawn wherever necessary.

4) Figures to the right indicate full marks.

5) Assume suitable data, if necessary.

Q1) a) What is signal modeling and least square method of signal modeling?
Enlist advantages and disadvantages of least square method of signal
modeling. [5]

b) Suppose that a signal x (n) is known to be of the form [5]
L
x(n)= 2 ck (ﬂk )nu(n)
k=1
Where the A_is the distinct complex number.
i)  Show that Pade approximation method can be used to determine
the parameters ¢, nad }»k fork=1, 2, ----- , L. Is the answer unique?
i)  The first eight values of a signal x (n), which is known to be of the
form given above with L =3, are
X =[32,16,8,12, 18, 33, 64.5, 128.25]"
Determine ¢,_and A,_fork =1, 2, 3.
Q2) a) State and explain Prony's method of signal modeling in detail. [5]
b) Suppose that we would like to model a signal x (n) as shown in the
following figure [5]
)
QN praani)

Where h (n) is an all-pole filter that a system function of the form
PT.O.



03) a)
d)

04) 2)

b)

05) a)

b)

06) a)

b)

c)

[5155]

b(0)

H(7)=
2 1+2::1ap(k)z_2k

Modify the Prony normal equations so that one can determine the
coefficients ap(k) in H (z) from a sequence of signal values, x(n).

Explain in detail AR, MA and ARMA process. [5]
Given the sequences of autocorrelation values, [5]

T o=t Tcmo.s. Tvarmo.s. Ta3ymo.t. Find reflection coefficients, Fj, the model

parameters, a, . and the modeling errors, €, forj=1,2,3.

If H (z) is a pth-order all-pole filter, given h (n) for n=0,1, ----- N, then
the stabillity of H (z) may be determined. If this is true, explain the
procedure and list any conditions that must be placed on p or N. If false,
explain why it cannot be done. [5]

Explain MY WE method for modeling an AR (p) process. [5]

Derive Wiener Hopf equation for causal FIR wiener filter. Also give
expression for minimum error in terms of autocorrelation matrix R (x).[5]

We have a signal x (n). Obtain an all-pole model of the form [5]
H(z)=—20 - -

1+al)z +a2)z> Using the autocorrelation method, find
explicit formulas for b (0), a (1) and a (2) in terms of Loy Ty and Loy

State CR lower bound theorem, and explain with its regularity condition.

3]

Explain modified covariance method of parametric spectrum estimation.

[4]
Explain advantages of NLMS over LMS. [3]

- 256 )



Q7) a)
b)

08) a)
b)

Compare methods: Bartlett and Weltch for periodogram calculation. [3]

Write LMS algorithms for nth order FIR filter. State its convergence
property. [3]
Explain MVUE-minimum variance unbiased estimates. (4]

Schur’s recursion is well suited to parallel implementation. Justify. [3]

Maximum likelihood Estimation (MLE) is asymptotically efficient and
attains CRLB, Justify. [4]

Explain advantages of lattice filters. [3]

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

STILL IMAGE AND MOVING PICTURE COMPRESSION

STANDARDS
(2013 Credit Pattern) (Semester - 1II)

Time : 3 Hours] [Max. Marks : 50

Instructions to the candidates :

1)
Y
3)
9

Q1) a)

b)

Q2) a)

b)

03) a)

b)

04) 2)
b)

Answer any five questions.

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

What are the drawbacks of EZW and SPHIT? How does EBCOT

overcome them? [5]
With the help of a diagram explain SPHIT algorithm. [5]
Explain the following terms in relation to JPEG2000. [5]

i)  Region of Interest
i)  Scalability

Compare JPEG2000 with EZW, SPHIT and EBCOT with ‘respect to
resilience feature. [5]

What are the different types of image formats used in CCIR-601
standards? [5]

Explain the role of motion estimation in video codecs. Define the
translational model of motion estimation. Explain Pixel-based motion
estimation and Block-based motion estimation. [5]

Give in brief the system coding outline for MPEG-1. [5]
What are the picture types in MPEG-1? Give their significance. [5]
PT.O.



05) a)
b)

06) a)

b)

Q7) a)
b)

08) a)
b)

What are the Preprocessing steps prior to coding in MPEG-1. [5]

With the help of an example justify the need for Rate control and Adaptive
Quantization in MPEG] standard. [5]

List Non Scalable encoding modes of MPEG2. With the help of neat
diagrams explain detail any one Non Scalable mode of MPEG-2.  [5]

Explain the concept of SNR Spatial and Temporal hybrid scalability. [5]

Explain how coding of motion vectors is executed in H.263. [5]
Explain loss concealment methods used in H.263. [5]
Compare MPEG-4. With H. 263. [5]

Give the structure for VOP encoder. Explain how VOP is formed. [5]

\YAYAYAY%
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M.E. (E & T/C) (VLSI & Embedded Systems)
DIGITAL CMOS DESIGN
(2013 Pattern)

Time : 3 Hour] [Max. Marks : 50

Instructions to the candidates :

1)
Y
3)
9

Q1) a)

b)

Q2) a)

b)

03) a)

b)

04) 2)

b)

Answer any five questions.

Assume suitable data, if necessary.

Neat diagram must be drawn wherever necessary.

Use of non programmable pocket calculator is allowed.

Explore various wiring parasitics in detail. What are its effects on

performance of the circuit? How to take care of them? [5]
What is SPICE? Explore SPICE model for enhancement type MOFET
device in detail. [5]

Starting with derivation for power dissipation, explain its relation with
the propagation delay of CMOS circuit. [S]

Explore cross talk & causes of it. What are solutions while design? [5]

Starting with different operating regions of MOSFET, explore equivalent
circuits along with parasitics. [4]

Draw layout view & cross section of CMOS Inverter. Mention dimensions.
[4]

Write note on interconnects. [2]

What is need of logical efforts? What are the techniques involved? How
does it lead to optimization of CMOS circuit? [4]

Explain the delay estimation techniques in detail. Give suitable example.|[4]

What are the advantages of transistor sizing? [2]

PT.O.



05) a)

b)

06) a)
b)

Q7) a)
b)

08) a)
b)

With the help of Voltage Transfer Characteristics of CMOS Inverter,
explain overall threshold & cares to be taken for symmetry. [4]

Design D flip flop using transmission gates. What are limitations?  [4]

What is meant by active area on chip? Give example. [2]

Draw FSM diagram for coffee vending machine. Write HDL code. [4]

Design CMOS logic for F = A + BCD. Compare with other methods

with respect to area on chip. [4]
Write note on metastability. [2]
Explore dynamic circuits in detail. [4]

What is need of NORA logic? Explain operation of such typical logic.[4]

What is effect of lowering threshold voltage of MOSFET on speed?

Explain. [2]

Explore high speed design techniques in detail. [4]

What is necessity of sense amplifier circuit? With the help of diagram,

explain the operation of such typical circuit. [4]

Write note on static CMOS. [2]
NYAYAAY%
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M.E. (E&Tc) (VLSI & Embedded Systems)
EMBEDDED SYSTEM DESIGN
(2013 Pattern) (Semester - I)
Time : 3 Hours] [Max. Marks : 50

Instructions to the candidates :

1)
Y
3)
9
)

Q1) a)

b)

Q2) a)

b)

Q3) a)
b)

04) 2)
b)

Attempt any Five questions.

Neat diagram must be drawn wherever necessary.
Figures to the right indicate full marks.

Use of calculator is allowed.

Assume suitable data, if necessary.

Compare the functional and architectural model of an embedded system.
3]

Write short note on various development tools used in embedded system
design. [3]

What is the major reason for partitioning a system? During which stage
of design,system partition occurs? [4]

Explain the Design and Development lifecycle model of an embedded

system. [6]
Discuss System requirements verses system specifications. [4]
Explain with block diagram ARM9 TDMI Processor core. [5]

Discuss the architectural support provided in ARM processor for an
operating system. [5]

Explain in detail memory hierarchy & memory subsystem architecture.[5]

Write a note on I12C & SPI Protocol. [5]

PT.O.



05) a)
b)

06) a)

b)

Q7) a)

b)

08) a)
b)

Explain Flash File System in an embedded linux system. [5]
Explain Embedded Linux System Architecture [3]
Compare between BIOS and Boot Loader. [2]

What are different types of device driver? Why device drivers are
essential? (4]

Explain in brief the Linux kernel build system. [3]

Explain various storage consideration in Embedded Linux System. [3]

Explain in detail Android manifest file and its structure. [5]

Discuss the advance operation with Android like telephony &SMS. [5]
Explain various network services support provided by Android OS. [3]
What is an Intent in Android? Also explain the term Intent filters?  [4]

Write note on APIs with reference to Android OS. [3]

\YAYAYAY%
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M.E. (E&Tc) (VLSI & Embedded Systems)
RECONFIGURABLE COMPUTING
(2013 Pattern) (Semester - I)
Time : 3 Hour] [Max. Marks : 50
Instructions to the candidates :
1) Answer any Five questions.
2) Neat diagram must be drawn wherever necessary.
3) Figures to the right side indicate full marks.
4) Use of calculators is allowed.
5) Assume suitable data, if necessary.
Q1) a) Elaborate reconfigurable device characteristic. [4]
b) Explain the general purpose computing issues. [4]
c) Give block level structure of FPGA. [2]
Q2) a) Explain the term Space Time Metric and Instruction Density along with
suitable example. [5]
b) Review the General Purpose Computing Architecture in age of MOS
VLSI. [S]
Q3) a) Elaborate on Memory as platform for implementation of complex
computations. [4]
b) Give and explain area distribution for 4-LUT. [4]
c) Explain the term Granularity. [2]
Q4) a) Briefon interconnect topology for conventional FPGA, what modification
you can suggest for reconfigurable networks. [4]
b) Give in detail channel and wire growth according to rents rule. [4]
c) Define the term Network Utilization Efficiency. [2]

PT.O.



05) a)

b)

06) 2)
b)

Q7) a)
b)

08) a)
b)

What is need of instruction compression? Give different techniques and

explain the one suitable for RD. [4]
How to compute area on chip per bit PE? Give the expression and
explain. [4]
Explain the term Performance density [2]
Draw and explain the architecture of TSFPGA. [5]
Explain with suitable diagram the time switched input register. [5]

Draw and explain basic functional unit (BFU) of MATRIX architecture.[5]

Compare MARTIX with general purpose computer. [5]

Explain Video Streaming as the application of RC. [4]

Explain Multicontext FPGA as platform for RC. [4]

Brief on the term partial reconfigurability. [2]
NAYAYAY
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M.E. (E&Tc) (VLSI & Embedded System Design)

ANALOG CMOS DESIGN
(2013 Pattern) (Semester - II)

Time : 3 Hour| [Max. Marks : 50
Instructions to the candidates :

D
2
3)
9

Q1) a)

b)

Q2) a)

b)

Answer any Five questions.
Figures to the right indicate full marks.
Use of electronic pocket calculators is allowed.

Assume suitable data, if necessary.

Discuss the effect of channel length modulation and body effect on
MOSFET and show how these are taken care of in small signal equivalent
model. [5]

For the circuit of CS amplifier with diode connected load as
shown in Fig. 1, calculate small signal voltage gain if(W/L), =50/
0.5. (W/L), =10/0.5 and I ;= 0.5 mA. Assume u C_| 2p C =60
UA/V?. Also find voltage gain if M, is PMOS. Neglect second
order effects. [5]

Figure 1

With the help of suitable schematic and expressions, explain MOSFET
as a switch, diode and active resistor. [5]

What is band gap reference circuit, draw any one band gap voltage or
current reference circuit and explain the same. [5]

PTO.



Q3) a)

b)

04) a)

b)

05) a)
b)

Q6) a)

b)

List and elaborate the important performance parameters of CMOS
operational amplifier. [S]

Draw cascode amplifier with current source load and list its advantages
and limitations over single stage CS and CG amplifier. [5]

Determine the differential and common mode voltage gain of the circuit

shown in Fig 2. Assume A # 0, also M, and M, are identical and M, and
M, also. Also find CMRR. assume non ideal tail current source with
internal resistance R . [5]

[ e ——
Figure I

Draw circuit diagram of two stage CMOS op amp and explain its
working. [S]

List and elaborate static characteristics of Digital-to-Analog converter. [4]

How zeros work as bandwidth enhancers, give expression of bandwidth
of such circuit. [4]

What is effect of source degeneration resistance on the voltage gain of
CS amplifier? [2]

Write short notes on [6]
i)  Tuned amplifiers

i)  DAC topologies in CMOS monolithic circuits

i) High speed op amps

Explain in detail open and short circuit techniques for bandwidth
estimation. [4]
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Q7) a)

b)

08) a)

b)

What is difference between active and passive mixers. Draw’ and explain
their architectures. [5]

List and elaborate the design considerations for RF chip. [5]

Draw circuit diagram of differential LNA and explain how it overcomes

drawbacks of single ended LNA. [5]

With the help of different Low Noise Amplifier (LNA) topologies explain

how noise and power trade off is achieved. [5]
\YAYAYAY
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P4014 [Total No. of Pages : 2
[5155] - 262
M.E. (E&TC) (VLSI & Embedded Systems)
SYSTEM ON CHIP DESIGN
(2013 Pattern) (Semester - II)
Time : 3 Hours] [Max. Marks : 50

Instructions to the candidates :

1)
Y
3)
9
)

Q1) a)
b)

Q2) a)
b)

Q3) a)
b)

04) 2)
b)

Answer any Five questions.

Neat diagrams must be drawn wherever necessary.
Figures to the right indicate full marks.

Use of electronic pocket calculators is allowed.
Assume suitable data, if necessary.

Explain the driving factors in Hardware/Software Co-design. [4]
Explain dualism of hardware design and software design. [4]
Explain cycle-accurate abstraction level. [2]
Explain with example control flow modelling. [4]
Explain the concept of multithread dynamic schedules. [4]
Which steps one need to following to convert a multirate graph to a
single-rate graph? [2]
Which parameters and methods for FIFO queue requires? [4]
How to map dataflow into software using sequential schedule? [4]
Draw and explain Control flow graph of a 'for loop'. [2]
Differentiate Microprogrammed controller Vs FSM. [4]
Explain design trade-offs of the microinstruction format. [4]
When structural hazards occur? [2]

PT.O.



05) a)
b)

06) 2)
b)

Q7) a)
b)

08) a)
b)

When write-write race occurs? Explain it with an example? [4]

How to avoid simulation race? (4]
What is purpose of IEEE Standard 1364-1995? [2]
Which problem arises due to Metastability? [4]
How FIFO is used to prevent data loss? (4]
Explain full timing gate level simulation (FTG S) in detail. [2]
Draw and explain RTL to GDSII design flow. [4]
Explain the motion estimation architecture. (4]

Which good factors one should use for image/video codec design? [2]

Explain multilayered, quality-aware memory controller features. [4]

Explain hard real-time DPM polices. [4]

Explain the SOC test wrapper operation modes. [2]
NAYAYAY
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[5155] - 263
M.E. (E&TC) (VLSI & Embedded Systems)
EMBEDDED SIGNAL PROCESSORS
(2013 Pattern) (Semester - II)
Time : 3 Hours] [Max. Marks : 50

Instructions to the candidates :

1)
Y
3)
9
)

Q1) a)
b)
c)

Q2) a)

b)

03) a)
b)

04) 2)

b)

Attempt any five questions.

Draw neat diagrams wherever necessary.
All questions carry equal marks.
Assume suitable data wherever required.
Figures to right indicates full marks.

Explain Moving-Average Filters with their Structures and Equations. [4]
Discuss Linear Convolution with suitable example. [3]

Explain the terms convolution, correlation & covariance. [3]

Compare FIR & IIR filters. Which types of filters are used more in

practice? Why? [4]
What is zero-padding? Explain its significance. [3]
Explain applications of Notch Filters. [3]
Explain Linear & Non-Linear filters with suitable examples. [4]
Explain Design and Applications of Adaptive Filters. [3]
Describe Sampling & Quantization. [3]

Discuss design steps of IIR filters using Bilinear Transformation method.

[4]
Write a short note on DFT. [3]
Explain FFT. [3]

PT.O.



05) a)
b)

06) 2)
b)

Q7) a)
b)

08) a)
b)

What are structures? Explain its types. [4]

Explain the characteristics of Window Function. [3]
Write short note on Gibb’s phenomenon. [3]
Describe MAC and Barrel shifter in DSP processors. [4]
Explain application of DSP in image processing. [3]
Draw and Explain architecture overview of Black fin processor. [3]
Explain the architecture of DSP processor with neat diagram. [4]
Give different addressing formats of DSP processors. [3]
With neat block diagram explain the software development tools used
for designing DSP system. [3]
Explain Wavelet algorithm in brief. [4]
Discuss the DSP application in image enhancement. [3]
Explain adaptive filtering algorithm for system identification. [3]
NAYAYAY
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[5155] - 264
M.E. (E&TC) (VLSI & Embedded Systems)
FAULT TOLERANT SYSTEMS
(2013 Credit Pattern)
Time : 3 Hours] [Max. Marks : 50
Instructions to candidate :
1)  Neat diagrams must be drawn wherever necessary.
2) Assume suitable data, if necessary.
3) Solve any five questions.
Q1) a) Define
i)  Cube
i)  Primitive cube.
What is the procedure of constructing a cube? [5]
b) Construct a binary decision diagram for a JK flip-flop with asynchronous
set (S) & reset (R) inputs. [5]
Q2) a) Briefly explain following types of cross point faults. [8]
i)  Shrinkage fault
i)  Growth fault
iii) Appearance fault
iv) Disappearance fault.
b) Discuss the term pin-fault model. [2]
03) a) Explain following terms : [4]
i)  Stuck RTL variables
i)  Faultvariables
b) Describe the working of self checking checkers. [6]

PT.O.



04) 2)

b)

05) a)
b)

06) a)

b)

Q7) a)
b)

08) a)
b)

[5155]

Define bridging fault. Find test vector that determine the OR bridging
fault between input A & B in the following figure (Figure 1). [4]

Figure 1

Ls

Explain how testing is performed using test-response compression

technique. Draw a suitable diagram. [6]
How to detect hazards present in asynchronous circuits? [6]
List any four benefits of on-line testing. (4]

With the help of suitable diagram explain the triple modular redundancy
(TMR) technique used in fault tolerant design. [5]

Discuss the functional & structural forms of off-line BIST techniques.[5]

Draw & explain chip architecture for IEEE 1149.1. [8]
Briefly explain exhaustive form of testing. [2]
Write a short note on syndrome testing. [6]
Define following terms : (4]

i)  Structural faults

ii)  Functional faults

VVVV
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[5155] - 265
M.E. (E&Tc) (VLSI & Embedded Systems)
ASIC DESIGN
(2013 Credit Pattern) (Semester - 1II)
Time : 3 Hour] [Max. Marks : 50
Instructions to the candidates :
1) Answer any Five questions.
2) Neat diagrams must be drawn wherever necessary.
3) Figures ot the right indicate full marks.
4) Use of electronic pocket calculators is allowed.
5) Assume suitable data, if necessary.
Q1) a) Explain the sequence of steps to design an ASIC. [4]
b) Explain the characteristics and performance of following design styles[4]
i)  Standard cells
i)  Cell based ASICs
c) Whatis delta delay in VHDL? What is its significance? [2]
Q2) a) Explain the various types of ASICs in detail. [4]
b)  What do you mean by ASIC cell library? And what should it contain?[3]
c) Compare different ASIC technologies. [3]
03) a) Explain global process variation with respect to mixed signal analogue
and digital design by giving an example. [4]
b) How does boundary of any device affects in mixed signal ASIC explain
by giving an example. (4]
c)  Write anote on analogue and digital simulation. [2]

PT.O.



04) 2)
b)

05) a)

b)

06) 2)

b)

Q7) a)

b)

08) a)
b)

[5155]

Explain the hierarchical organization adopted in mixed signal ASIC. [4]

What are the different testing approaches for mixed signal Analogue and
Digital circuits? [3]

Explain signal integrity effects in ASIC design. [3]

What are different objectives of system partitioning and explain different
algorithms used for the same. [4]

What are the factors contributes to best floor planning? Explain in detail.[3]

What is parameter extraction pertaining to ASIC design? [3]

What are the approaches to global routing? Explain in detail one algorithm
to find shortest path. [4]

Differentiate pre layout and post layout simulation with respect to ASIC.

3]

What is IR drop? How it impacts the chip performance? Explain with an
example. [3]

Explain in detail about ATPG algorithm using test vectors with neat
diagram. [5]

Explain the ASIC verification and its issues. Write the features of any
four EDA tools. [5]

Briefly describe about Boundary Scan Test with suitable example. [5]

Explain different types of stuck at fault models with the help of examples.
[S]

VVVV
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[5155] - 266
M.E. Computer Engineering
APPLIED ALGORITHMS
(2013 Pattern) (Semester - I)
Time : 3 Hours] [Max. Marks : 50

Instructions to the candidates :

1)
)
3)
9
3
6)

Q1) a)

b)

Q2) a)
b)

03) a)
b)

04) 2)
b)

Answer any Five questions.

Figures to the right indicate full marks.

Neat diagrams must be drawn wherever necessary.
All questions carry equal marks.

Assume suitable data if necessary.

Use of calculator is allowed.

State whether following equalities are correct or incorrect and prove it.
[S]

i) 10n’+ 5n+ 6 = Q(n*)

ii) 4n*- 6n=0(n%).

Define and discuss the different characteristics of algorithm with suitable
example. [5]

Explain in detail Theta and Omega notation with example. [5]

Explain the Best, Average, and Worst case of Merger sort and Insertion

sorting algorithm. [5]
Describe single source shortest path Algorithm in graph. [5]
Write about the application of Greedy approach. [S]
Explain Prim’s Algorithm for minimum spanning tree. [5]

What is convex hull? Explain how convex hull is computed. What is its
time complexity? [5]

PT.O.



05) a)
b)

06) 2)

b)

Q7) a)
b)

08) a)
b)

Explain the Red-Black Trees.

Write the Approximation Vector cover Algorithm.

[S]
5]

Write recursive binary search algorithm and determine its time complexity

by recurrence.

[S]

What are the basic properties of Line, Intersection of Line and Line

Segment?

Describe the standard form for the LPP.

Explain simplex method of LPP with example.

Write short note on Epsilon Approximation.

Explain Exception, Moments and variance with example.

\YAYAYAY%
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Total No. of Questions : 6] SEAT No. :

P4019 [Total No. of Pages : 2
[5155] - 267
MLE. (Computer Engineering)
HIGH PERFORMANCE DATABASES
(2013 Pattern)
Time : 3 Hours] [Max. Marks : 50

Instructions to the candidates :

1)
Y
3)

Q1) a)

b)

Q2) a)
b)

Q3) a)

b)

04) 2)

All six questions are compulsory.
Neat diagrams must be drawn wherever necessary.
Assume suitable data, if necessary.

What are the choices in tuning the conceptual schema? What are the
technique and when should we apply them; settling for a weaker normal
form, de-normalization and horizontal and vertical decomposition  [4]
Why do we have standardized database benchmarks, and what common
Metrics are used to evaluate database system? Describe a few popular

Database benchmarks. [4]
Discuss design issues of Distributed Databases Framework. [4]
Explain translation of global queries to fragment queries for distributed
databases. [4]

Why was the TPC-D benchmark replaced by the TPC-H and TPC-R
benchmarks? [4]
Write a short note on (Any One)

i)  Long Duration Transaction

i) Main Memory Database

4]

Write XML representation of the following nested-relational schema [5]
Emp = (ename, ChildrenSet setof(Children), SkillsSet setof(Skills))
Children = (name, Birthday)

Birthday — (dat, month, year)

Skills — (type, ExamsSet setof(Exams))

Exams = (year, city)

PT.O.



b)

05) a)

b)

06) a)

b)

Write following queries in XQuery

i)  Find the names of all employees who have a child who has a birthday
in March.

ii) Find those employees who took an examination for the skill type
“typing” in the city “Dayton”

Explain XSLT with with suitable example. [3]

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

Explain Temporal Database with suitable example. (4]

Design fully Distributed Hadoop framework for large scale data

management and analytics with suitable business application. [5]
Write a short note on (any one) : [4]
i) COUCHDB.

i) Maps Reduce

\YAYAYAY%
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[Total No. of Pages : 3

[S155] - 268
MLE. (Computer Engineering)

ADVANCED COMPUTER ARCHITECTURE

(2013 Pattern)

Time : 3 Hours] [Max. Marks : 50

Instructions to the candidates :

1)
Y
3)
9

Q1) a)

b)

b)

Q2) a)

b)

b)

All Questions are compulsory.

Neat diagrams must be drawn wherever necessary.
Figures to the right indicate full marks.

Assume suitable data, if necessary.

What is shared memory concept? Explain the different shared memory
multiprocessor models. [5]

What is the significance of PRAM models? Describe the four variants of
PRAM model 4]

OR

State granularity for parallel processing. Explain the granularity at various
levels. [5]

How Flynn has classified parallel computers? Why MISD architecture
does not exist? [4]

What scalability determine. List & explain the factors affecting scalability.
[4]
Explain the Gustafson’s for fixed time speed for scaled program sizes. 4]

OR

Derive Amdahl’s speedup performance law Explain benchmark standards.
[4]

What is the degree of parallelism. Describe average parallelism in terms
of DOP. 4]

PT.O.



03) a)

b)

b)

04) a)

b)

b)

05) a)

b)

b)

[5155]

Can pipeline increase the throughput. Explain the instruction & processor

pipeline. [4]

Compare the RISC & CISC architectures. [4]
OR

Comment on how the superscalar can increase performance with VLIW
architecture. (4]

Explain the memory hierarchy. What are the three locality properties in
memory references. [4]

What is cache coherency problem. How the directory based protocol
overcome the problem updating the cache blocks. [5]

State the latency hiding techniques . Explain the relaxed memory
consistency. [4]

OR

What is vectorization & instruction types? Explain the distributed memory
model in SIMD computer organization [5]

Discuss the dataflow architecture. Explain with dataflow graph with
example. [4]

Convert following scalar code to vector code (4]
Do20 I=1,N
ADM=BO+C(()
20 B(H=2*Ad+1)
Explain techniques used to convert code to optimized code with example

Explain the features of parallel programing languages for program
development. [4]

OR

What conditions are for better critical section? Explain message passing
& shared memory model. [4]

Explain the semaphore & monitor to improve the processor utilization.|[4]
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06) Explain in briefthe following (any two) [8]
a) Neuro computing
b) Grid computing

c¢) Quantum computing

OR
Draw & explain layered architecture of cloud? What are the security threats in
the cloud & services provided. [8]
NAYAYAY
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[S155] - 269
MLE. (Computer Engineering)
RESEARCH METHODOLOGY

(2013 Pattern)
Time : 3 Hours] [Max. Marks : 50

Instructions to the candidates :
1) All Questions are compulsory.
2) Neat diagram must be drawn wherever necessary.
3) Figures to the right indicate full marks.
4) Assume suitable data if required.

Ql)a) Research is much concerned with proper fact finding, analysis and
evaluation.” Do you agree with this statement? Give reasons in support

of your answer. [8]

OR
(b) What is the difference between research methods and methodology?
Explain research process in detail? [8]

Q2) a) Whatis research problem? Define the main issues which should receive
the attention of the researcher in formulating the research problem. Give

suitable example to clarify your points. [9]
OR
b) What is hypothesis and hypothesis formulation? What characteristics it
must possess in order to be a good research hypothesis? [9]
03) a) Explain the meaning of research design and its category. [8]
OR

b) Choose any research problem in computer engineering field to conduct
the research. State different research designs and select suitable research
design method for the problem you identified and justify why you selected
that particular design method. [8]

PT.O.



04) 2)

b)

05) a)

b)

06) 2)

b)

Enumerate the different methods of collecting data. Which one is the
most suitable for conducting enquiry regarding family welfare program
in India? Explain its merits and demerits. [8]

OR

Explain the use of analysis of variance (ANOVA) and covariance
(ANACOVA). Briefly explain multivariate ANOVA. [8]

What are the various Kinds of charts and diagrams which are used in
data analysis? Distinguish Between line chart, bar chart and histogram.[8]

OR

Distinguish between primary data secondary data and enlist the important
methods of collecting primary data. [8]

State in brief layout of research report and Discuss the role played by

bibliography in context of research report. [9]
OR
What is the queuing theory? What is little's law and explain its use in
queuing theory with suitable examples. [9]
\YAYAYAY
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P4022 [Total No. of Pages : 2
[5155] - 270
MLE. (Computer Engineering)
OPERATING SYSTEM DESIGN
(2013 Pattern)
Time : 3 Hours] [Max. Marks : 50

Instructions to the candidates :

1)
Y
3)
Q1) a)
b)

Q2) a)
b)

Q3) a)
b)

04) 2)

b)

05) a)

b)

Neat diagram must be drawn whenever necessary.
Assume suitable data, if necessary.
Figures to the right indicate full marks.

What do you mean by the transformation of a resource? What are the

four resources of a virtual computer? [5]

How do the base and bound registers control access to memory in user

mode? What if they were used in system mode? [4]
OR

State and explain the UNIX process related system calls. [5]

What is Little language? Explain it using print f and title line example. [4]

When race condition will occur? What is race condition? Explain the

race condition involving the increment of the shared variable. [4]

What is the basic idea of the Producer Consumer IPC pattern? [4]
OR

What is mean by highest - response ratio - next scheduling and shortest

- job - first scheduling? What is response ration? [4]

Explain how indirection formats are an example of separation of concepts.

4]

What are the three objects the simple operating system implements, and

what operations are allowed on them? [4]

What is process dispatching? State the various points in the operating

system from where dispatcher is called? [4]
OR

PT.O.



06) a)

b)

Q7) a)

b)

08) a)
b)

09) a)

b)

010)a)

b)

0l11)a)

b)

Q12)a)

b)

[5155]

What does it means when the timer interrupt? State this interrupt of what
is going on in the simple operating system? [4]
What are the disadvantages of using two operating systems in a
multiprocessor system? [4]

State and explain the process of creating a load module from source

program? What is object module? Explain it with format. [4]

Give the relative advantages and disadvantages of load time dynamics

linking and run time dynamic linking [4]
OR

Explain the memory management design problem [4]

What is the cost of virtual memory? Explain it by taking suitable example.

[4]

How disk performance can be improved in operating system using
caching? Explain the design techniques for caching and hinting. [4]
What is the purpose of file name extensions? Give ant eight examples.[4]
OR
How file blocks are located on disks? What is mean by continuous file
and interleaved files? Which is better solution? [4]
Explain the design techniques for hierarchical names. Elaborate using
computer sciences examples [4]

State and explain the resource management issue? Why efficiency is

hard to define in context with resource management? [5]
What is Little Law? Explain the mathematical model of scheduling as a
system of queues [4]
OR
What is the importance of protection of resources? State and explain the
resources that needs protection [5]
How cryptography can be used for privacy? What is mean by digital
signature? How it ensures its functionality? [4]
\YAYAYAY
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[5155] - 271
MLE. (Computer Engineering)
SOFTWARE DESIGN AND ARCHITECTURE

(2013 Pattern) (Semester - II)
Time : 3 Hour] [Max. Marks : 50

Instructions to the candidates :
1) Solve question number 1 or 2, 3 or 4 and 5 or 6.
2) Neat diagram must be drawn whenever necessary.
3) Figures to the right indicate full marks.
4) Assume suitable data, if necessary.

Q1) a) Write in short the applicability, structure and implementation of :-  [8]
i)  Abstract factory
i)  Singleton

b) Discuss the major phases of the software design process and illustrate
the characteristics of an exceptional designer. [8]

OR

Q2) a) Explain design patterns? How they are documented using a template?
Explain the way they are documented with examples to illustrate from
Observer pattern. [8]

b) Describe the design viewpoints for software design notation. [8]

03) a) lllustrate the mapping quality factors to quality criteria for assessing design
quality? List different quality attributes. [8]

b) Differentiate between reference architectural and an architectural pattern
in terms of organizational planning and architectural analysis? Explain

with suitable example. [8]
OR
04) a) Explain the concept of systematic reuse and its particular implementation
using product lines? [8]
b) Explain Execution architecture view and Code architecture view. [8]

PT.O.



05) a)

b)

06) a)

b)

Explain the concepts of Hiearchical architecture and Distributed
Architecture. Evaluate the benefits and limitations of both. [9]

Write short notes on :- [9]
i)  Model Driven Architecture (MDA)

i)  Customer Relationship Management (CRM)

OR
Describe Quantity archrtype pattern and Rule archetype pattern with
example. [9]
Explain the concepts of any three archetype patterns. [9]
\YAYAYAY
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[5155] - 272
MLE. (Computer Engineering)
ADVANCED COMPUTER NETWORKS
(2013 Pattern) (Semester - II)
Time : 3 Hours] [Max. Marks : 50
Instructions to the candidates :
1) All questions are compulsory.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right side indicate full marks.
4) Use of Calculator is allowed.
5) Assume suitable data, if necessary.
Q1) a) What are the different capabilities which are collectively referred to as
“intelligence” within the network? Discuss these capabilities with respect
to network design. [9]
OR
b) Explain different components of Network design tool and write the
process of network design. [9]
Q2) a) Compare M/M/1 Queue, M/M/2 Queue and M/M/m Queue with the help
of state transition diagram and applications. [8]
OR
b) On a network gateway, measurements show that the packets arrive at a
mean rate of 125 packets per second (pps) and the gateway takes about
2 milliseconds to forward them. Assuming an M/M/1 model, what is the
probability of buffer overflow if the gateway had only 13 buffers? How
many buffers are needed to keep packet loss below one packet per
million? [8]
03) a) Explain the horizontal and vertical approaches to network representation
based on the amount of effort required to add and delete nodes, links,
and properties. [8]
OR
b) Explain, with the help of suitable example, Esau-William’s Algorithm. [8]

PT.O.



04) 2)

b)

05) a)

b)

06) a)

b)

What is quality of service in network design? Explain different QOS

mechanisms. [8]
OR

Explain various traffic engineering methods. [8]

Differentiate between IPV4 and IPV6 header formats. Explain aggregation
feature in [PV6. [8]

OR

Explain ubiquitous computing with design issues and challenges.  [8]

Explain the use of computer network simulation with suitable example.|9]

OR

What is cyber physical system? Enlist and explain its various components
and compare it with existing technologies like robotics, embedded
systems, etc. 9]

VVVV
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[5155] - 273
MLE. (Computer Engineering)

ADVANCED STORAGE SYSTEMS & INFRASTRUCTURE

MANAGEMENT
(2013 Pattern)

Time : 3 Hours] [Max. Marks : 50

Instructions to the candidates :

1)
Y
3)

Q1) a)
b)

Q2) a)

b)

03) a)
b)

04) 2)
b)

Attempt any five questions.
Neat diagrams must be drawn wherever necessary.
Figures to the right indicate full marks.

What is intelligent storage system (ISS). Describe Components of [SS.[5]

Which components Consistute disk service time? Discuss disk drive
performance. [5]

Write short note on [5]

i)  Cloud storage

i) FAST

Give an overview of FCSAN & IPSAN. [5]
Discuss remote replication technolagy in detail. [5]
Write short note on [5]

i)  De-duplication.
i)  Offsite backup.

What are various infrastructure management activities? Discuss. [5]

Write short note on value of systems management for business. [5]

PT.O.



05) a) Explain infrastructure management pattern for I'T Systems management.

[S]

b) Discuss Information technology Infrastructure Library. [5]

06) a)  Write short note on Problem management. [5]

b) Discuss Capacity management. [5]
NAYAYAY

[5155] - 273 )



Total No. of Questions : 7]

P4026

[5155] - 274

MLE. (Computer Engineering)

SEAT No. :

[Total No. of Pages : 2

Advanced UNIX Programming
(2013 Credit Pattern) (Semester - 11I)

Time : 3 Hours]

Instructions to the candidates :

1)
Y
3)
9
)

Q1) a)
b)

Q2) a)
b)

03) a)
b)

04) 2)
b)

Q5) a)
b)

Attempt ANY FIVE out of SEVEN questions.
Neat diagrams must be drawn wherever necessary.
Figures to the right side indicate full marks.
Assume suitable data, if necessary.

Use of Calculator is allowed.

Explain in brief process utilities and disk utilities.

Write a short note on networking commands.

Explain five ways of process termination.

Explain vfork(), fork(), functions in brief.

Explain in brief I/O multiplexing.
Write a short note on Memory Mapped 1/O.

Explain FIFOs and message queues in brief.

[Max. Marks : 50

[5]
[5]

3]
Bl

3]
[5]

[S]

Explain in brief pipes characteristics and reading and writing from a

pipe.

[S]

Write a short note on Multithreading and prethreading. [5]

Explain in brief stubs and skeletons.

[S]

PT.O.



06) a) Write a short note on Routing socket and Raw socket. [5]

b) Design of a simple client and server based echo server with threading.[5]
Q7) Write short notes on any two of the following : [10]
a)  exit(), wait(),waitpid() functions

b) msgget(), msgsnd(), msgrcv() functions
c) Memory Coherency
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M.E. (Computer Engineering) (Computer Networks)
ADVANCED NETWORK ALGORITHMS

(Credit Pattern) (2013 Pattern)
Time : 3 Hours] [Max. Marks : 50

Instructions to the candidates :
1) Attempt questions Q1 or Q2, Q3 or 04, Q5 or Q6, Q7 or Q8, and Q9 or 010, and
Qll or Q12.
2) Neat diagrams must be drawn wherever necessary.
3) Assume suitable data, if necessary.

Q1) a) Justify that network algorithmics recognizes the primacy of systems

thinking. [4]
b) Elaborate the effect of Network bottlenecks on network performance.[4]
OR
Q2) a) What network algorithmic issue is represented by the “problem of
Scenting an Evil Packet”? (4]

b) Explain scheduler for Asynchronous transfer mode flow control problem.

4]

03) a) Whatdo you mean by network implementation models? Explain in brief.[4]

b) How Router Architecture can be optimized to improve performance?[4]

OR
Q04) a) Distinguish between Design and Implementation principles. [4]
b) Explain buffer validation of Application Device Channels. [4]

05) a) Besides faster error recovery what does fine-granularity timers do? [5]

b) Explain in details four component routines of a timer module. [4]

OR
06) With the help of neat diagrams, explain two common schemes for timer
implementation. [9]

PT.O.



Q7) Write a short note on packet repeater. [8]

OR
08) With respect to challenge 1 for Ethernet, explain design of a bridge connecting
two Ethernets. [8]
09) a) What is Packet classification problem? [4]
b)  With respect to packet classification, explain divide and conquer.  [4]

OR
Q10)List and explain the principles related to look-up operations used in the
classification algorithms. [8]
Ql11)a) What factors make distributed systems evil? Justify. [5]
b) Listand explain in brief Principles used in the various distributed systems
techniques. (4]

OR

Q12)With reference to distributed systems what is opproximate string matching?[9]
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M.E. (Computer Networks)
WIRELESS COMMUNICATION
(2013 Pattern)
Time : 3 Hours] [Max. Marks : 50

Instructions to the candidates :

1)
Y
3)

Q1) a)

b)

Q2) a)

b)

03) a)

b)

04) 2)
b)

All questions are compulsory.
Neat diagrams must be whenever necessary.
Assume suitable data, if necessary.

What are the various Business Challenges for Broadband Wireless and
WIMAX

Explain number of optional advanced features for improving the
performance in WiMAX

OR

Explain wireless digital communication systems with key building blocks
also discuss on Multipath Propagation?

Write short note on OFDMA in WiMAX: Protocols and Challenges.

Explain Handoft Management in WiMax network, also discuss Handoff
detection based on signal strength.

Explain MPLS network and components with suitable diagram.
OR
Explain 3 GPP Network Architecture.
What are the advantages of Duobinary turbo codes over conventional

binary turbo codes. Also explain Turbo Encoder in IEEE 802.16e-2005.

PT.O.



05) a) Explain with figure Logical representation of the end-to-end WiMAX
architecture.
b) Explain Protocol stack for user authentication in WiMAX with Figure.
OR
06) a) Explain Handover seenarioswith ASN anchored mobility and CSN-
Anchored Mobility supported in WiMAX. [7]
b) What is the need of Paging and Idle-Mode Operation? Explain WIMAX
paging reference model. [6]
Q7) a) Explain Methodology for Link Level simulation. [7]
b) Compare 2G, 3G and 4G technologies. [6]
OR
08) Write Short Notes on (any two) [13]
a) Internetworking between WLANS and 3G
b) Closed-loop MIMO
c) Benefits of Multiple-antenna Techniques in Wi MAX
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M.E. (Computer Networks) (End Semester)
ADVANCED DATABASES
(2013 Course)
Time : 3 Hours] [Max. Marks : 50

Instructions to the candidates :

1)
Y
3)
9

Q1) a)

b)

Q2) a)
b)

03) a)

b)

04) 2)

b)

All questions are compulsory.

Neat diagram must be drawn wherever necessary.
Figures to the right indicates full marks.
Assume suitable data, if necessary.

What is database Tuning. Why Database tuning. How do you tune

database performance? [6]

Explain the distributed transaction management in detail. [6]
OR

What is Database Workloads. How to tune the conceptual Schema. [6]

What is Fragmentation. Discuss about horizontal, vertical and mixed
fragmentation. [6]

What is Multi Databases. Discuss how Transaction Management is
handled in Multi-databases. [6]

Explain the Tree Model of XML and XPath? [6]
OR

Explain with diagram Application of Many-Server, Many-Router Model
& Many - Server Single router Model in TP Monitor Architecture. [6]

Write short Note on (Any two) [6]
i) XML Parsing

i) WSDL

i) XPointer

PT.O.



05) a)

b)

06) a)

b)

Q7) a)

b)

08) a)
b)

Discuss how the following terms are addressed in real time databases.[6]

i)  Transaction Processing

i)  Concurrency control

i) Locking methods

Explain Spatial database in details. How it is different from GIS.  [7]
OR

Explain the concept of multimedia database along with types. [6]

What is mobile databases. Discuss the issues and problems faced in
case of mobile databases. (7]

What is CouchDB. Explain how the basic operation of adding data and

updating data is handle. [6]

Define Performance benchmarking. Discuss the commonly used

benchmark measures. [7]
OR

Discuss in detail distributed computing with MAPREDUCE and PIG.[6]

Define E-Commerce and discuss any two of the following E-Commerce
application : [7]

i)  E-Catalogs
i)  Order settlement
iii) Secure Payment System

iv) Digital Cash
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M.E. (Computer Network)
RESEARCH METHODOLOGY

(2013 pattern)
Time : 3 Hours] [Max. Marks : 50

Instructions to the candidates :
1) Attempt any 5 Questions.
2) Neat diagram must be drawn wherever necessary.
3) Figures to the right side indicates full marks.

Q1) a) Differentiate between research method and research methodology. [5]

b) Whatare intellectual property rights? [5]
Q2) a) Explain significance of testing and measurement in research. [5]
b)  Explain sampling and non sampling errors. [5]

03) a) What is primary data? Explain in details different data collection

techniques. [5]
b)  Explain hypothesis formulation in details. [5]

OR
04) a) Explain in detail different factors affecting the research design. [5]
b) Explain non parametric Test procedure, list out its advantages and
disadvantages. [5]
05) a) Explain skewness and kurtosis measure. [5]

b) Explain multivariate techniques and explain important characteristics of
any one of such techniques. [5]

PT.O.



Q6) Write short notes on :
a) Objectives of research. [5]
b) Chi-square tests. [5]
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M.E. (Computer Networks)
NETWORK DESIGN, MODELLING AND ANALYSIS

(2013 Pattern) (Semester - II)

Time : 3 Hour| [Max. Marks : 50
Instructions to the candidates :

1) Answer Any Six questions.

2) Neat diagrams must be drawn wherever necessary.

3) Figures to the right indicate full marks.

4) Assume suitable data, if necessary.

SECTION - 1

Q1) a) The probability distribution function for a discrete random variable X is
fx)=2kx=1
3k, x=13
4k, x=5
0, otherwise

where k is some constant.

Find,

) k.

i) PX>2)

i) £ (X) and Var (X) [4]
b) Explain probability distribution for independent events. [4]

02) a) Explain Little’s Theorm with suitable example. Enlist different applications
of Little’s Theorem. [4]

b) Explain Occupancy Distribution on Arrival for M/G/1 Queue. [4]

PTO.



03) Write a shot note on (Any Two) [10]
a) Reservation and P