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M.E. (E&Tc) (Signal Processing) Examination, 2012
(2008 Course)

STATISTICAL SIGNAL PROCESSING

Time : 3 Hours Max. Marks : 100

 Instructions : 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) Black figures to the right indicate full marks.
5) Assume suitable data, if necessary.

SECTION – I

1. a) Differentiate between Pade’s Method and Prony’s Method with the help of
examples. 6

b) A third order all-pole Pade’s approximation to a signal x(n) has been found to

be 321 z3zz21
1)z(H −−− +++

= . What information about x(n) can be obtained

from this model ? 6

c) What is MYWE for ARMA (p, q) model ? How is it modified for AR(p)s MA(q)
processes ? 6

2. a) Given the signal x(n) consisting of a single pulse of length N, i.e.

⎩
⎨
⎧ −=

=
else0

1N...,1,0n;1
)n(x

Use Prony’s method to find x(n) as unit sample response of a linear
shift-invariant filter having one pole and one zero. 8

b) Explain Levinson Durbin recursion. How is it modified to step-down recursion ? 8

3. a) Given that rx(0) = 1, and the first three reflection coefficients are 1  = 0.5,
2  = 0.5 and 3  = 0.25. Find the corresponding sequence rx(1), rx(2) and rx(3). 8

b) State the important properties of the reflection coefficient sequence that is
generated by Levinson Durbin recursion. Explain the autocorrelation property
in detail. 8

Seat
No.
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4. a) With the help of lattice filter structure explain Schur Recursion. Give its
 application. 8

b) Given that autocorrelation sequence rx(0) = 1, rx(1) = 0.8, rx(2) = 0.5 and
rx(3) = 0.1. Using Levinson Durbin Algorithm find the reflection coefficients

j , the model parameters aj(k) and the modeling error Ej, for j = 1, 2, 3. 8

SECTION – II

5. a) Enlist the different applications of Wiener Filter. Explain FIR Wiener Filtering
application in detail. 10

b) Let d(n) be an AR(1) process with an autocorrelation sequence rd(k) = |k|α .
d(n) is observed in the presence of uncorrelated white noise v(n), that has a
variance of .2

vσ  Design a first order FIR filter (Wiener) to reduce the noise in
x(n), when 8.0=α  and .12

v =σ 8

6. a) With the help of a suitable block diagram explain Wiener filter application for
noise cancellation. 8

b) What are limitations of causal Wiener Filter ? How are they overcome using
Kalman Filter ? 8

7. a) What are the different methods for spectrum classification ? Explain
Periodogram in detail. 8

b) Discuss Periodogram properties in detail. 8

8. a) Differentiate between Bartlett’s method and Welch’s method. 8

b) Bartletts method is used to estimate the power spectrum of a process from a
sequence of N = 2000 samples.

i) What is the minimum Length L that may be used for each sequence if a
resolution fΔ  = 0.005 is needed ?

ii) Determine the minimum number of data samples ‘N’ that are necessary to
achieve a resolution of fΔ  = 0.005 and a quality factor that is five times
larger than that of the periodogram. 8

–––––––––––––––––
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M.E. (Mechanical) (Design Engineering) Examination, 2012
PROCESS EQUIPMENT DESIGN

(2002 Course) (Elective – I)

Time : 3 Hours Max. Marks : 100

Instructions : 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) Black figures to the right indicate full marks.
5) Assume suitable data, if necessary.

SECTION – I

1. a) Explain various types of roofs used for storage vessels. 6

b) Discuss the main design considerations of process equipment. 6

c) Explain design of pressure vessel subjected to external pressure. 4

2. a) What type of stresses are induced in the column shell ? How will you account
for them in the design of shell ? 6

b) Calculate the thickness of torisperical head for a vessel having a internal
diameter of 2500 mm. Design pressure is 4.5 kg/cm2. Knuckle radius and
Crown radius are 20 mm and 275 mm. Permissible stress is 1195 kg/mm2,
welded joint efficiency is 80%. 6

c) Explain design of thick walled high pressure vessel. 4

3. a) Explain the functions of evaporators, crystallisers and dryers. Give
classification of each in brief. 6

b) Explain in detailed design procedure for design of cylindrical storage vessel
with cone roof. 6

c) What are the design consideration in skirt support design ? 4

Seat
No.
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4. a) Describe the working of a cyclone separator. State its function and field of
application. 6

b) Name various standards used in Process Equipment Design. 4

c) Explain what are the various methods for mixing solids. 6

5. Write short note on the following (any 3) : 18

a) Floating roof type storage tank

b) Protective coatings and applications

c) Reinforcement of nozzles

d) Centrifuges

e) Materials for high and low pressure vessels.

SECTION – II

6. a) Explain in detail main design consideration in design of any one type of heat
exchanger. 10

b) Explain in brief different types of baffles used in heat exchanger. 6

7. a) What are the thermal consideration in the design of fired vessels ? 8

b) Explain the sources of hazards in process industries. Also suggest suitable
measures. 8

8. a) What is power curve ? Explain use of power curves in design of agitator. 8

b) What are distillation columns ? Explain following terms related to it :
i) Bottom product
ii) Reboiler
iii) Stripping. 8

9. a) Explain in detail any one metering pump. 8

b) Explain in brief integral, fabricated and formed nozzles. 8

10. Write short note on the following (any three) : 18

i) Design of saddle support.

ii) Testing and inspection of pressure vessels.

iii) Process flow diagrams.

iv) Optimisation techniques.
————————
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M.E. (Mechanical-Design Engineering) Examination, 2012
 (2002 Course)
TRIBOLOGY
(Elective – II)

Time : 3 Hours Max. Marks : 100

Instructions : 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) Black figures to the right indicate full marks.
5) Your answers will be valued as a whole.
6) Assume suitable data, if necessary.

SECTION – I

1. a) Give modified adhesion theory of friction. 12

b) List factors affecting erosive wear. 4

2. a) Explain any four tribological properties of lubricants. 8

b) Explain ploughing in case of wear in detail. 8

3. a) Derive Petroff’s equation for power loss in lightly loaded infinitely long bearings.
Also give assumptions made. 10

b) With the help of Stribeck Curve explain different  lubrication regin in detail. 6

4. a) Obtain an equation of pressure distribution in an infinitely short journal bearing. 8

b) Derive the Reynold’s equation in 2D for journal bearings. State assumptions
made. 10

5. a) Obtain an equation for pressure distribution and load carrying capacity in a
hydrostatic step bearing. 12

b) What are porous bearings ? Give their applications. 4

Seat
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SECTION – II

6. a) A hydrostatic thrust bearing has following data :
i) Supply pressure = 5 MPa

ii) Shaft speed = 1000 r.p.m.
iii) Shaft dia = 500 mm
iv) Recess dia = 300 mm
v) Viscosity of lubricant = 35 CP
vi) Specific gravity of lubricant = 0.86

vii) Specific heat of lub. = 2 kJ/Kg °C

Find :
i) Load carrying capacity
ii) Optimum oil-film thickness
iii) Flow rate of lubricant

iv) Total power loss
v) Temp. rise 10

b) Explain the lubrication in the piston pin. 8

7. a) Obtain the equation for max. pressure and average pressure when a
rectangular plate approaches a plane. 10

b) Explain two applications of squeeze film lubrication in industrial environment. 6

8. a) Obtain Ertel-Grubin equation for elastohydrodynamic lubrication. 12

b) Explain pressure viscosity terms in Reynold’s equation. 4

9. a) What are compressibility numbers in gas bearings ? Give one of such numbers. 8

b) Explain construction and working of gas lubricated hydrostatic journal brg
with one of its applications. 8

10. Write short notes on any two below : 16

a) Tilting pad bearings (Gas)

b) Tribological aspects of wheel on rail contact.

c) Tribological aspects in metal working processes.
——————
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M.E. (Civil-Hydraulics) Examination, 2012
(2008 Course)

COMPUTATIONAL METHODS IN HYDRAULICS

Time : 3 Hours Max. Marks : 100

Instructions : 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) Black figures to the right indicate full marks.
5) Use of logarithmic tables slide rule and non-programmable

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

SECTION – I

1. a) Write down the finite difference analogue of the equation, 0
y

u

x

u
2

2

2

2

=
∂
∂

+
∂
∂ . 4

b) Solve 2

2

x

u
t
u

∂
∂=

∂
∂

 subject to the initial condition, u = sinπ x at t = 0 or  1x0 ≤≤

and u = 0 at t = 0 and x = 1 for t > 0 by the Gauss-Seidel method. 12

2. a) Given the differential equation, 
1y

x
dx
dy

2

2

+
=  with the initial condition, y = 0

when x = 0, use Runge-Kutta second and fourth order formula to obtain y for
x = 0.25 and 0.5 correct to four decimal places. 8

b) Solve the boundary value problem y
x

y
2

2

=
∂
∂

 with y(0) = 0 and y(2) = 3.627. 8

c) Given xy1
dx
dy =−  and y(0)=1, obtain the Taylor series for y(x). 2

P.T.O.
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3. a) Define Markov process and Markov chain and specify the state in a Markov
chain. 4

b) Discuss linear and multiple linear regression analysis by giving suitable
examples in Hydraulics Engineering. 6

c) A random variable has lognormal distribution with 5.6n =μ  and 6.0n =σ .
What are the mean and standard deviation of this variable ? What is the
probability that the random variable exceeds 450 ? 6

4. a) Explain under what conditions does a random variable follow : 4
i) Normal distribution

ii) Lognormal distribution
iii) Gumbel’s distribution and
iv) Weibull’s distribution.

b) Explain in brief any three of the following : 12
i) Chi square test

ii) Correlation coefficient
iii) Normal distribution
iv) Poisson distribution.

SECTION – II

5. a) State and explain the applications in Hydraulic Engineering where numerical
integration process is required to be used. State the various formulae used to
carry out numerical integration. 8

b) Following are the bihourly measurements of flow through a moderate size
stream due to short duration rainfall, flow being recorded at a gauging station
for a total period of 24 hours :

Time (hours) 0 2 4 6 8 10 12 14 16 18 20 22 24

Flow (m3/sec) 4 14 22 28 33 36 39 43 38 29 20 13 5

Obtain the average rate of flow through the stream. Use trapezoidal rule. 8



6. a) State the basic theorem on Schwarz-Christoffel transformation. Explain how
this transformation is used to map the semi-infinite strip enclosed by real
axis and the lines 1u ±=  of the w-plane on to an upper half of the z-plane. 10

b) Use Simpson’s 
rd

3
1

 rule to evaluate the integral dx
xsin32

xsin

0
∫
π

+ . Divide the

domain into six equal parts. 8

7. a) Explain conformal mapping in detail. 6

b) For the flow pattern w = 3z2 determine the magnitude and direction of velocity
vector at the point (3, 5). 4

c) Using two-point Gauss quadrature evaluate the integral ∫ +

1

0 x1
dx

. Compare the

result with the exact solution and comment on the error involved. 6

8. Write short notes on any four of the following : 16

a) Joukowski transformation

b) Simpson’s 
th

8
3

 rule

c) Complex integration

d) Relaxation technique

e) Taylor’s expansion.

—————————
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M.E. (Civil-Hydraulics) Examination, 2012
(2008 Course)

OPEN CHANNEL HYDRAULICS

Time : 3 Hours Max. Marks : 100

Instructions : 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) Black figures to the right indicate full marks.
5) Use of  logarithmic tables slide rule and Non-programmable

Electronic Pocket calculator is allowed.
6) Assume suitable data, if necessary.

SECTION – I

1. a) A circular channel 2.5 m in diameter is made of concrete having Manning’s
n = 0.014 and is laid on a slope of 1 in 200.

Calculate:

i) discharge if the normal depth is 1.5 m and

ii) depth of flow for a discharge of 15 m3/s. 8

b) Classify the following open channel flow situations :

i) Flow from a  sluice gate

ii) A river during flood.

iii) Flow in a sewer

iv) Flow over a spillway

v) Breaking of  a dam.

vi) Sudden opening of a sluice gate.

vii) Flow in a main irrigation canal.

viii) Spreading of irrigation water on a field. 8

P.T.O.
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2. a) Explain the energy variation in a short hydraulic jump using specific energy

equation. For a constant specific energy of 1.8 N-m/N. Calculate the maximum

discharge that may occur in a rectangular channel 5 m wide. 12

b) Discuss characteristics of jumps on a slopping floor. 4

3. a) Sketch the GVF profiles produced on the upstream and downstream of a

sluice gate introduced in a

i) steep slope

ii) mild slope and

iii) horizontal bed channel. 6

b) A river 90 m wide and 2.5 m deep has an average bed slope of 0.0005.

Estimate the length of the gradually varied flow profile produced by a low

weir which raises the water surface just upstream of it by 1.25 m. Assume

Manning’s n = 0.035. 12

4. Write short notes on any four : 16

i) Most efficient channel sections.

ii) Velocity distribution in a jump.

iii) Methods of computation of gradually varied flow.

iv) Channel transitions.

v) Uniform flow formulae.

SECTION – II

5. a) Derive the dynamic equation of spatially varied flow with decreasing

discharge. 6

b) A lateral spillway channel of rectangular section with base width of 5 m,

Manning’s roughness co-efficient of 0.021 and bed slope 0.16 is 125 m long.

If the lateral inflow rate is 1.75 m3/s/m, find the critical depth and its location.

Assume β  = 1.3. 12
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6. a) Obtain the continuity equation for unsteady flow in an open channel in the
following form :

0
x
A

q
t
y

T
x
y

T
x

A
y

=⎟
⎠
⎞

⎜
⎝
⎛
∂
∂ν+−

∂
∂+

∂
∂ν+

∂
ν∂

Notations have usual meanings. 6

b) A rectangular channel 4 m wide carries a discharge of 6 m3/sec with a velocity
of 1 m/sec. If a sudden release of additional flow at the upstream end of the
channel causes the depth to increase by 50%, determine the absolute velocity
of the resulting surge and the net flow rate. 10

7. a) What is flood routing ? Explain the Method of characteristics solution of flood
routing problem. 7

b) Explain the following with neat sketches :
i) Standing and progressive waves,
ii) Positive and negative surges,

iii) Dam break problem. 9

8. Write short notes on any four of the following :

a) Stratified flow,

b) Exchange  co-efficients,

c) Profile computations for spatially varied flow,

d) Group velocity,

e) Channel routing,

f) Solitary wave. 16

——————
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M.E.  (Civil) Environmental Engineering Examination, 2012
AIR POLLUTION & CONTROL – (2010 Course)

Time : 3 Hours Max. Marks : 100

Instructions : 1) Answer any three questions from each Section.
2) Answer to the two Sections should be written in separate book.
3) Neat diagrams must be drawn wherever necessary.
4) Your answer will be valued as a whole.
5) Use of Logarithmic tables, slide rules, Mollier charts, electronic

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

SECTION – I

1. a) State the adverse effects of air pollution on Human health, Vegetation and
Materials. 9

b) Explain the sources and classification of air pollutants. 9

2. a) Discuss in detail about the Lapse rate of temperature and Vertical stability. 9

b) Explain in brief about plume behavior. 7

3. a) What factors affect the plume rise and therefore effective stack height ? 7

b) Explain the Gaussian model. 9

4. Briefly explain the following : 16

1) Global effects of air pollution

2) Meteorological factors influencing air pollution

3) Photochemical smog

4) Dispersion of air pollutants.

P.T.O.
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SECTION – II

5. a) What are the importance of following in achieving the air quality standards ?

1) Air quality control regions

2) State implementation plans

3) Emission standards. 9

b) Discuss about the stack sampling techniques. 7

6. a) State the methods of control of gaseous contaminants and describe any
one of them in detail. 8

b) What are the various approaches to minimize pollution due to automobile ? 8

7. a) How the short term air pollution survey is conducted in a city like Pune ? 9

b) State in brief about the Environmental (Protection) Act, 1986. 7

8. Briefly explain the following : 18

1) Electrostatic precipitators to control particulate pollution.

2) Recent development in automobile industries to reduce air pollution.

3) Air Acts in India.

—————————
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M.E. Mech. (Design Engg.) Examination, 2012
INDUSTRIAL TRIBOLOGY

(Elective – IV)

Time : 3 Hours Max. Marks : 100

Instructions : 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) Black figures to the right indicate full marks.
5) Use of logarithmic tables, slide rule, Mollier charts, electronic

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

SECTION – I

1. a) Explain the Plaughing theory of wear and obtain an equation of prediction of
wear by this theory. 10

b) Discuss the factors affecting wear. 6

2. a) List methods of wear prevention and a practical example of each. 8

b) Obtain Petroffs equation for friction coefficient and power lost in lightly loaded
bearings. Also state the assumptions made. 10

3. a) Obtain an equation of pressure distribution in flat plate thrust bearing (Tapered
pad bearing). 12

b) Write assumptions made while deriving Reynold’s equation and limitations of
Reynold’s equation. 6

4. Write short notes on any two of the following : 16

i) Tribological properties of bearing materials and lubricants.

ii) Methods of calculating heat in bearings.

iii) Solution of Reynold’s equation and Sommerfeld conditions.
P.T.O.
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SECTION – II

5. a) Obtain an equation for time required for a circular plate to reduce film thickness
from h1 to h2 while it approaches a fixed plane. 12

b) Explain any four situations where hydrostatic squeeze film exists. 4

6. a) A rectangular plate having 50 mm length and infinite width is approaching a
fixed  plane surface. Initially oil film thickness is 0.035 mm and viscosity of
oil is 75 Cp load supported per unit width of plate is 30 KN/m

Calculate :

i) The time required to squeeze the film to 0.008 mm.
ii) The maximum pressure.
iii) Average pressure. 10

b) Explain the mechanism of elastohydrodynamic lubrication. 6

7. Two cylinders of radius R1 and R2 and length L are rotating against each other
and transmitting load ‘W’. The cylinders are made of same material with modulus
of elasticity ‘E’ and Poisson’s ratio ‘M’. Find width of contact. 16

8. Write short notes on any three below. 18

a) Tribological aspects of wheel on rail contact.

b) Mechanics of tyre rode interaction.

c) Pressure viscosity terms in Reynold’s equation.

d) Merits and demerits of Gas lubricated bearings.

—————————

B/II/12/
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Total No. of Questions : 6]
SEAT No. :

[Total No. of Pages : 3

[4265] - 36
M.E. (Civil) (Structures)

ADVANCED DESIGN OF STEEL STRUCTURES
 (2002 Course) (Elective - II)

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

1) Answer any two questions from each section.
2) Answers to the two sections should be written in two separate answer books.
3) Neat diagrams should be drawn wherever necessary.
4) Assume suitable data, if required.
5) Use of IS 800,  875, 1915, 1161, steel table is allowed.
6) Use of electronic pocket calculator is allowed.

SECTION - I

Q1) a) Draw schematic arrangement of deck & through type of railway plate

girder Indicate various bracing systems. [7]

b) Design the flange of plate girder for deck type of plate girder railway

bridge. The depth of girder is limited to 1.8m and span is 22m. The

track is broad gauge main line. Total live load for bridge BM = 2000 kN,

for SF = 2000 kN. Weight of main & guard rails is 0.6 & 0.8 kN/m

respectively. Weight of fastenings is 0.2 kN/m. load of concrete sleepers

are 19 kN/m3 spaced as 400 mm c/c. The dimensions of sleeper are

standard dimensions. [18]

Q2) A deck type ‘N’ truss bridge is having 8 panels of 5m length each. Depth of

truss is 5m. The Dead load & live load on bridge are 20 kN/m and 35 kN/m

respectively. Draw influence line diagrams for members meeting at second

top panel point from left end of truss. Design bottom chord member. Use

impact factor as 0.37. [25]
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Q3) a) Write note on behaviour of compression elements of light gauge

steel. [6]
b) Explain manufacturing of light gauge steel members. [6]
c) What are the advantages using light gauge members. [6]
d) Illustrate stiffened, unstiffened, multistiffened element of light gauge

element. [7]

SECTION - II

Q4) Deck slab of thickness 600 mm (concrete) with floor finish thickness 120
mm is supported by steel tubular formwork. The width of slab is 16.5m.
Sofit of slab is 12m above the ground level. Calculate load on form work
sketch the schematic arrangement of formwork. Design steel tabular sections
for form work. Sketch the design details. [25]

Q5) a) Sketch various load resisting systems used for multi storied buildings.
Explain utility of each system. [8]

b) Explain length of plastic hinge with suitable illustration & sketch. [6]
c) Draw schematic arrangement of [11]

i) beam to beam rigid connection using bolts.
ii) beam to column moment resisting welded connection.

Show atleast two possible arrangements for each connection.

Q6) The three storied three bay rectangular portal frame is as shown in figure. 6.
Analyse the middle portion ‘JKFG’ of frame and design column JF using I

section & flange plates if required. [25]
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[Total No. of Pages : 2

[4265] - 40

M.E. (Civil-Structures)

NONLINEAR ANALYSIS OF STRUCTURE

 (2002 Course) (Elective - I (c))
Time : 4 Hours] [Max. Marks : 100

Instructions to the candidates:

1) Answer any two questions from each section.

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

3) Assume suitable data, if required.

SECTION - I

Q1) a) Explain with appropriate examples types of Non linearities. [8]

b) Derive the governing equation for non linear behaviour of beam. [8]

c) Derive expression for M - φ nonlinearity for simply supported beam

with concentrated point load at centre. [9]

Q2)  a) State strain - displacement relation for Geometrically non linear

behaviour of plate. [8]

b) State expression that show non linear behaviour of material for two

dimentional plate in terms of stresses and strains. [8]

c) Explain stress function approach for nonlinear behaviour of plates.[9]

Q3) a) Explain combination of out of plane boundary condition for solution

of plate problem. [10]

b) Explain governing equations for solution of large deflections of

rectangular plates. [15]
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SECTION - II

Q4) Derive expression for large deflection of column with both ends hinged

condition. [25]

Q5) Calculate sway deflection of portal frame as shown in fig. 5. The members

are all 100 mm × 100 mm square. [25]

Q6) Calculate vertical deflection of propped cantilever as shown in fig. 6. take

λ = 0.847, P = 121N L = 500m. [25]
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[4265] - 53

M.E. (Mechanical Engg.) (Heat Power)

I.C. ENGINES - I (Spark Ignition Engines)

 (2002 Course) (Elective - I (a))
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 indicates full marks.

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

SECTION - I

Q1) a) Explain the importance of following parameters on the performance

of S.I. engines : [8]

i) Stroke / Bore ratio.

ii) Temperature and pressure in a cycle.

iii) Compression ratio.

iv) Air fuel ratio.

b) Write short note on valve timing diagram. [8]

Q2) a) What is the effect of high sulphur content on the performance of S.I.

engine? [8]

b) Fuel injection systems are replacing carburetors in automobile spark-

ignition engines. Explain major advantages and any disadvantages of

fuel metering with fuel injection relative to carburetion. [8]
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Q3) a) A six-cylinder 3.6 liter SI engine is designed to have a maximum

speed of 6000 RPM. At this speed the volumetric efficiency of the

engine is 0.92. The engine will be equipped with a two-barrel carburetor,

one barrel for low speeds and both barrels for high speed. Gasoline

density can be considered to be 750kg/m3. Calculate : [10]

i) Throat diameters for the carburetor

(Assume discharge coefficient = 0.94).

ii) Fuel capillary tube diameter (Assume discharge coefficient = 0.74).

b) What are the assumptions made in analyzing the air standard cycle? [8]

Q4) a) What do you understand by spark Ignition advance? Describe any

spark ignition advance mechanism used in automobile engines.  [8]

b) Write short note on MPFI system. [8]

SECTION - II

Q5) a) A four cylinder petrol engine with 70 mm bore and 100 mm stroke

length working on four stroke principle develops torque of 140 N-m

at 4000 RPM. The clearance volume per cylinder is 0.065 liters. Fuel

consumption is 14 kg/hr. Calculate:

i) BP

ii) bmep

iii) Brake thermal efficiency

iv) Relative efficiency

Take C.V. of fuel = 42500 kJ/kg, γ = 1.4 for air. [8]

b) Explain the different methods of improving engine performance. [8]

Q6) a) Why is the compression ratio of an SI engine often reduced when the

engine is redesigned to be used with a turbocharger? Explain the

phenomenon. [8]

b) Explain any five reasons for HC emissions in the exhaust of an

automobile. [8]
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Q7) a) The following observations were recorded in a test of one hour duration
on a single cylinder engine working on four stroke cycle: [12]
Bore = 300 mm
Stroke = 450 mm
Fuel used = 8.8 kg
Calorific value = 41800 kJ/kg
Speed = 200 rpm
Spring constant = 2.9 bar / cm
Area of indicator diagram = 12 cm2

Length of indicator diagram = 6 cm
Brake friction load = 1860 N
Quantity of cooling water = 650 kg
Temperature rise = 22°C
Diameter of brake wheel = 1.22m
Calculate: i) mep

ii) Mech. efficiency
iii) Brake thermal efficiency and
iv) Draw heat balance sheet

b) Write short note on supercharging in S.I. engines. [4]

Q8) Write short note on (any three) : [18]
a) LPG and Petrol as a fuel for S.I. engines.
b) Catalytic convertors.
c) EGR

d) Principles of combustion chamber designing for petrol engines.
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Total No. of Questions : 8]
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[Total No. of Pages : 2

[4265] - 57
M.E. (Mechanical) (Heat Power Engg.)

I.C. ENGINES - II
 (2002 Course) (Elective - II (a))

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 whenever necessary.
4) Figures to the right indicate full marks.
5) Use of logarithmic tables, slide rule, Mollier charts, electronic calculator

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

SECTION - I

Q1) a) Compare with reference to compression ratio and thermal efficiency of

diesel and otto cycles. Explain which cycle is more efficient for the

same compression ratio. [8]
b) An I C Engine operated on the dual cycle the temperature of the working

fluid (air) at the beginning of compression is 27°C. The ratio of the

maximum and minimum pressures of the cycle is 70 and compression

ratio is 15. The amounts of heat added at constant volume and at

constant pressure are equal. Compute the air standard thermal efficiency

of the cycle. State three main reasons why the actual thermal efficiency

is different from the theoretical value. Take γ for air is 1.4. [10]

Q2) a) Explain the stages of Combustion in C I engines. [8]
b) The output of an I.C. Engine is measured by a rope brake dynamometer.

The diameter of the brake is 400 N and the spring balance reading is

50 n. The engine consumes 4.2 kg/h of fuel at rated speed of 1000

rpm. The calorific value of fuel is 43900 kJ/kg. Calculate: [8]
i) Brake specific fuel consumption.

ii) Brake thermal efficiency.
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Q3) a) Explain petroleum refinery processes and name the products evolved
from the same. [8]

b) Discuss Biodiesel as an alternate fuel for diesel engine. [8]

Q4) a) Describe the construction and working of a CRDI system in brief with
the help of a diagram.  [8]

b) Describe the phenomenon of knock in CI engine. State different methods
to control knock in C.I. engine. [8]

SECTION - II

Q5) a) Draw a schematic diagram of a Fuel Injector and explain its working.[8]
b) A 2-cylinder C.I. Engine with a Compression ratio 13:1 and cylinder

diameter of 200 mm × 250 mm works on two stroke cycle and
consumes 14kg/h of fuel while running at 300 rpm. The relative and
mechanical efficiencies of engine are 65% and 76% respectively. The
fuel injection is effected up to 5% of stroke. If the calorific value of the
fuel used is given as 41800 kJ/kg. Calculate the mean effective pressure
developed. [10]

Q6) a) Describe various fuel injection systems for Diesel Engine. [8]
b) What is Indirect injection type combustion chamber for a CI engine?

What are the different types of this combustion chamber? [8]

Q7) a) What do we mean by supercharging? Differentiate supercharged and
non-supercharged engines. [8]

b) Explain Exhaust Gas Recirculation. [8]

Q8) Write short notes on (any three) : [16]
a) Trade-off between PM and NO

x
 emissions.

b) CI engine fuel rating.
c) Solid fuels for IC engines.

d) Thermodynamic analysis of Turbocharged Engine.
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Total No. of Questions : 10]
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[Total No. of Pages : 3

[4265] - 68
M.E. (Mechanical) (Design Engg.)

MACHINE TOOL DESIGN
 (2002 Course) (Elective - I (a))

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

1) Answer any three questions from each section.
2) Neat diagrams must be drawn wherever necessary.
3) Assume suitable data, if necessary.
4) Figures to the right indicate full marks.
5) Use of non-programmable electronic calculators is allowed.

SECTION - I

Q1) a) Discuss in brief how design considerations of feed gear box differ
from speed gear box. [4]

b) Design a speed gear box for a machine tool to have speed variation
from 100 to 1200 rpm in nine steps. The input shaft of a gear box runs
at a constant speed of 300 rpm and output speeds are to be in geometric
progression. Draw the best possible structural diagram and the speed
chart to design the speed box compact and economical. Also sketch
the schematic layout of the gear box. [12]

Q2) a) Explain the principle of obtaining stepless variation in speeds using a
conical pressure variator. [4]

b) Discuss, in brief, design considerations of variators. [6]
c) Give classification of electric motors used in machine tools with

illustrations. [6]

Q3) a) Explain clearly the term ‘dynamic rigidity’ of a machine tool. State the
factors affecting it. [6]

b) Discuss the design considerations of a rectangular column of drilling
machine. [6]

c) Explain the effect of stiffener arrangement on bending and torsional
stiffness of box type structure. [4]
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Q4) a) What are the characteristic advantages of a recirculating ball screw in

comparison to traditional sliding friction lead screw?  [6]
b) What are the major requirements of guideways suitable for machine

tools? [6]
c) Show that rigidity of hydrostatic guideways is 50% higher than the

rigidity of the same under hydrodynamic lubrication. [4]

Q5) Write short notes (any three) : [18]
a) Methods of wear compensation in guides.

b) PIV drives.

c) Preloading of recirculating ball screw.

d) Vertical roller feed screw.

e) Recent trends in development of machine tools.

SECTION - II

Q6) a) Discuss the steps followed in design of power screws of machine tools?

Why ‘Pitch Error’ restriction is much important in the lead screw

design? [6]
b) How is optimum spacing between spindle supports determined? [2]
c) Explain with sketch, construction of a typical spindle unit with

mounting used on machine tool. [8]

Q7) a) Classify NC, CNC machines as against traditional machines, based on,

functional movements etc. [4]
b) Explain types of FMS and their field of applications. [6]
c) Describe the procedure of retrofitting traditional machine into a CNC

machine. [6]

Q8) a) With a neat sketch explain the operation of a thermal relay and push

button control of a driving motor of a machine tool. [10]
b) What is meant by ‘Stick slip’ vibration in a machine tool? Enumerate

commonly adopted methods in reducing the positional error due to

stick-slip vibrations. [6]
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Q9) a) With the help of neat sketch, describe hydrostatic power pack used on

machine tools with typical uses. [8]

b) Discuss the method of ‘Dynamic Acceptance tests’ of machine tool

and its importance. [8]

Q10)Write short notes on (any three) : [18]

a) Auto tool changer.

b) Modular design concept in machine tools.

c) Electrical Brake in machine tool.

d) Reliability based design.

e) Ergonomic considerations for machine tools.
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[4265] - 179
M.E. (Electrical) (Power Systems)

COMPUTER APPLICATIONS IN POWER SYSTEMS
 (2002 Course)

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

1) Answer any two questions from each section.
2) Answers to the two sections should be written in separate books.
3) Neat diagrams must be drawn wherever necessary.
4) Figures to the right indicate full marks.
5) All questions carry equal marks.
6) Use of logarithmic tables slide rules, Mollier charts, electronic pocket

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

SECTION - I

Q1) a) Write a note on classification of optimization problems. Explain any

one in details. [12]

b) Explain multivariable optimization with equality constraints by

Lagrange multiplier method. [13]

Q2) a) Explain random walk method for unconstrained minimization. Draw

flowchart. [13]

b) Describe Unrestricted search elimination method with a limited step

size. [12]

Q3) Explain the following :

a) Steepest Descent method along with its flow chart. [8]

b) Kuhn Tucker conditions. [5]

c) Z-bus building algorithm for addition of a branch to already existing

bus. [12]
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SECTION - II

Q4) a) Explain the Newton Raphson method of load flow analysis (Rectangular

form). [13]

b) Explain the fast decoupled method along with its flowchart. State the

assumptions. [12]

Q5) a) Explain the formulation of problem for A.C.-D.C. load flow along

with D.C. system model, converter variables and derivation of

equations. [13]

b) Explain three phase load flow analysis in details. [12]

Q6) Explain the following :

a) Formulation of Y-bus matrix from the primitive network. [12]

b) Derivation of sequence impedance matrix by using transformation

matrix. [13]
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Total No. of Questions : 6]
SEAT No. :

[Total No. of Pages : 2

[4265] - 180
M.E. (Electrical-Power Systems)

POWER SYSTEM OPERATION AND CONTROL
 (2002 Course)

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

1) Answer any two questions from each section.
2) Answers to the two sections should be written in separate books.
3) Neat diagrams must be drawn wherever necessary.
4) Figures to the right indicate full marks.
5) Use of electronic pocket calculator and steam tables is allowed.
6) Assume suitable data, if necessary.

SECTION - I

Q1) Give answers of following questions on Generation scheduling. What is

the necessity of generation scheduling task? Explain the optimum generation

scheduling when transmission losses are included. Explain various

constraints to be considered while optimizing the generation scheduling

task. Derive the exact coordination equation. Express the transmission loss

in terms of B coefficients. Obtain the solution for generator power through

iterative method. [25]

Q2) a) What is the necessity of Unit Commitment task? Explain with

appropriate example, the use of dynamic programming for unit

commitment of thermal units. [13]
b) Explain economic dispatch by Gradient method and Newton’s method.

[12]

Q3) Write short note on following : [25]
a) Genetic algorithm for unit commitment.

b) Various operational as well as device constrains on Unit commitment.

c) Economic dispatch with piecewise linear cost function.
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SECTION - II

Q4) a) Explain the concept of real time control. Draw the functional block

diagram of real time computer. State the functions performed by this

computer. [12]

b) What is Supervisory Control and Data Acquisition System (SCADA)?

With block diagram, explain in detail the functions of each block.[13]

Q5) a) Explain the following with mathematical equations and block diagram

with respect to single area case. [12]

i) Speed governing system.

ii) Turbine Model.

iii) Generator-load model.

b) Explain the load frequency control of single area case with complete

block diagram. Also explain the steady state and dynamic frequency

response. [13]

Q6) a) Explain various reactive power control methods. [12]

b) Explain various types of energy interchange between interconnected

utilities. [13]
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Total No. of Questions : 6]
SEAT No. :

[Total No. of Pages : 2

[4265] - 183
M.E. (Electrical) (Power Systems)

SPECIAL TOPICS IN HIGH VOLTAGE ENGINEERING
 (2002 Course) (Elective (a))

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

1) Answer any two questions from each section.
2) Answers to the two sections should be written in separate books.
3) Neat diagrams must be drawn wherever necessary.
4) Figures to the right indicate full marks.
5) Use of electronic pocket calculator and steam tables is allowed.
6) Assume suitable data, if necessary.

SECTION - I

Q1) a) Explain with neat schematic diagram, the partial discharge measurement

using straight detection method. Explain functions of each component.

[13]

b) Explain Artificial Pollution Test on high voltage insulators. [12]

Q2) Write short note on following : [25]

a) Testing facilities provided in high voltage lab.

b) Size and dimensions of the equipments in high voltage laboratory.

c) Importance of electromagnetic shielding and earth return in high voltage

laboratory.

Q3) a) Explain the capacitance and dielectric loss measurement. [13]

b) Explain the radio interference, its effect and its measurement. [12]
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SECTION - II

Q4) a) State and explain any three mechanisms or reasons by which

breakdown can occur in solid insulating materials. [15]

b) Explain breakdown mechanisms in liquid dielectric material. [10]

Q5) Write short note on : [25]

a) Voltage Multiplier Circuit.

b) Marx Circuit for impulse voltage generation.

c) Van De Graff generator.

Q6) a) What is a Tesla Coil? How are damped high frequency oscillations

obtained from Tesla coil? [12]

b) Explain the working of Impulse current generator. [13]
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Total No. of Questions : 8]
SEAT No. :

[Total No. of Pages : 2

[4265] - 194
M.E. (Production)

CIM AND ADVANCED MANUFACTURING PROCESSES
 (2002 Course)

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

1) Solve any three questions from each section.
2) Answers to the two sections should be written in separate books.
3) Figures to the right indicate full marks.
4) Draw neat sketches wherever required.

SECTION - I

Q1) a) Explain any two module related to manufacturing application for

MRP-II. [8]
b) What is FMS? How it is implemented in engineering industries? Explain

different layouts in FMS. [8]

Q2) a) Explain necessary information required for preparation of data file for

a component. [8]
b) Discuss different Network topology in CIMS. [8]

Q3) a) Discuss Opitz system for classification and codification of parts. [8]
b) What is meant by CAE? Compare it with CIMS and list advantages of

both of them. [8]

Q4) Write short notes on any three : [18]
a) Use of computer at shop floor activities.

b) AGV guidance and control.

c) CAPP.

d) Computer aided quality control.
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SECTION - II

Q5) a) Explain with neat sketch LBM along with its process parameters. [8]

b) What is meant by High speed machining? Explain different factors

affecting on HSM Explain building block concept for used in setting

up aggregate machines. [8]

Q6) a) Discuss environmentally conscious manufacturing process. [8]

b) What is micromachining? Explain any one method to achieve it. [8]

Q7) a) What is meant by Rapid tooling? Explain fused deposition RP method.

[8]

b) Discuss methods for auto inspection on-line. [8]

Q8) Write short notes on any three : [18]

a) Water jet machining.

b) Chemical milling process.

c) ATC devices.

d) Agile manufacturing.

����



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

[Total No. of Pages : 1

[4265] - 222
M.E. (Petroleum)

ADVANCED NATURAL GAS ENGINEERING AND TECHNOLOGY

 (2002 Course) (Elective - II (a))
Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:

1) Answers to the two sections must be written in separate answer books.
2) Answer two questions from each section.
3) Figures to the right indicate full marks.
4) Neat diagrams should be drawn wherever necessary.
5) Use of a non-programmable calculator is allowed.
6) Assume suitable data if necessary and clearly state it.

SECTION - I

Q1) Define any four properties of a gas and explain the procedure to obtain it.

[25]

Q2) Derive the pipe line flow equation for series and parallel flow. [25]

Q3) Draw and explain the centrifugal compressors and its parts. [25]

SECTION - II

Q4) Explain phase behavior of a gas reservoir. [25]

Q5) Draw a process flow diagram to show two methods how water is removed

from a natural gas stream. [25]

Q6) Derive the equation used to calculate flow rate in a orifice meter. [25]
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[4265] - 198
M.E. (Production)

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

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

1) Answer any three questions from each section respectively.
2) Answers to the two sections should be written in separate answer books.
3) Figures to the right indicate full marks.
4) Neat diagrams must be drawn wherever necessary.
5) Use of non-programmable electronic pocket calculator and statistical tables

is allowed.
6) Assume suitable data, if necessary.

SECTION - I

Q1) a) Explain the general concept of accuracy of machine tool with neat

sketches. [8]

b) Elaborate the significance of spindle rotation error for machine tools.

[8]

Q2) a) Explain the concept of selective assembly principle in ball bearing

manufacturing. [8]

b) Explain with neat sketch, procedure of calculating the clearance in

journal bearings. [8]

Q3) a) Detail the chief roles of the microscope in applied metrology. State the

significance of interchange and displacement measurement. [8]

b) Describe with suitable sketches the influence of machining parameters

on surface roughness.  [8]
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Q4) Write short notes on (any three) : [18]
a) Significance of traceability.
b) Precision angle measurement.
c) Clamping and setting errors.
d) Role of amplification in measurement.

SECTION - II

Q5) a) State the principles which govern the design of limit gauges giving
examples of such gauges to check : [8]
i) Length
ii) Diameter
iii) Depth
iv) Distance between an internal and an external face

b) State the role of co-ordinate measuring machine (CMM) in the current
industrial scenario. [8]

Q6) a) Explain the procedure of calculation of dependent tolerances on distance
between centers of holes. [8]

b) Enumerate your thoughts on the merits and limitations of analog vs.
digital measuring equipment. Give specific examples. [8]

Q7) a) Discuss the various sampling procedures. What role it plays in statistical
analysis? [8]

b) Explain the need of micro-finishing processes in machining of metals
and the inspection procedure adopted. [8]

Q8) a) Explain with a suitable example the inaccuracies due to thermal effects
in precision machining. [10]

b) Write a short note on principle of constant location surfaces. [8]
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[4265] - 517
M.E. (Mechanical) (Heat Power)

NON CONVENTIONAL POWER PLANTS
 (2008 Course) (Elective - III (c)) (Semester - II)

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

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

SECTION - I

Q1) a) From Data of wind power plant, it is observed that wind velocity is

8m/s and atmospheric pressure 1.01325 bar with 20°C temperature

and overall efficiency 35%. Find : [8]
i) Power density available in wind.

ii) Maximum power density.

iii) Power density from overall efficiency.

iv) Power capacity of wind mill if its diameter is 30 m.

b) What do you understand by solidity factor of wind turbine? [5]
c) Enlist environmental impact of wind energy. [3]

Q2) a) What are various applications of solar photovoltaic systems? Explain

in brief. [10]
b) Write short note on solar cell materials. [6]

Q3) a) Explain the effect of following parameters on concentrating

collectors. [8]
i) Inlet temperature of fluid

ii) Mass flow rate.

b) Explain factors considered while designing the central tower type power

plant. [8]
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Q4) Write short notes on (any three) : [3 × 6 ]
a) Effect of temperature and concentration ratio on efficiency of solar

power plant.
b) Global energy trends and options for india.
c) CO

2
 reduction potential of renewable energy.

d) Impact of Green house effect.

SECTION - II

Q5) a) Distinguish between float and fixed dome type biogas plant. [8]
b) A biogas plant is designed to feed the cow dung of 10 cows. Each

cow provides 2.5 kg of dry mass/day. Determine [8]
i) Biogas digester volume.
ii) Power available from digester.
The other data is given below : Retention time 30 days; Gas burner
efficiency 80%; Density of slurry 50 kg/m3; C.V. of gas 30 MJ/m3;
Gas occupies 10% of digester volume and equal amount of water is
mined with dry mass to make slurry.

Q6) a) Explain with neat sketch claude cyde for OTEC system. [8]
b) Explain details of tidal power plant components. [8]

Q7) a) Write a short note on Micro hydel plant. [8]
b) Explain with neat sketch flash type geothermal power plant. [8]

Q8) Write short notes on : [3 × 6]
a) Factors affecting wave energy.
b) Applications of fuel cells.
c) CDM.
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[4265] - 707
M.E. (Electronics-Digital Systems)
EMBEDDED VIDEO PROCESSING

 (2008 Course) (Elective - III (C)) (Semester - II)
Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:

1) Answer any three questions from each section.
2) Answers to the two sections should be written in separate books.
3) Neat diagrams must be drawn wherever necessary.
4) Figures to the right indicate full marks.
5) Use of electronic pocket calculator and steam tables is allowed.
6) Assume suitable data, if necessary.

SECTION - I

Q1) a) State the features of MPEG-2. Draw a neat block diagram of MPEG

encoder & explain function of each block. [8]

b) Explain the following terms : [8]

i) Search region. ii) Cost function.

iii) Motion vector. iv) Local smoothness constraint.

Q2) a) Explain the factors which decide the design of Q-matrix suggested in

JPEG standard. [8]

b) For HDTV frame with resolution of 1920 × 1152 & frame rate of

NTSC system, calculate the computational complexity when full search

& logarithmic search algorithms are used. [8]

Q3) a) Define Rate-Distortion function. Compare the performance of motion

compensation based & intraframe based video coding techniques. [8]

b) Explain the basic video coder/decoder with the help of neat block

diagram. [8]
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Q4) a) Explain the bit-plane matching criterion for block matching. [6]
b) Write short notes on (any three) : [12]

i) Arithmetic coding. ii) Video formats.
iii) Quantization. iv) DWT.

SECTION - II

Q5) a) With the help of neat block schematic, explain H.263 encoder/decoder.
[8]

b) Explain the procedure to test the different blocks in case of hardware
CODEC. [8]

Q6) a) Explain the various issues in video codec interface. [8]
b) State the technical specifications of H/W CODEC. [5]
c) Explain Parallel decoding Huffman algorithm. [5]

Q7) a) Enlist the different requirements for motion estimation & compensation.
[8]

b) State the important features of : [8]
i) DSP processor.
ii) Media processor.

Q8) Compare : [16]
a) MPEG with H.263.
b) DCT with DWT.
c) Subjective with objective quality measurement.
d) RBG with YCbCr color space.
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[4265] - 793
M.E. (Computer Engineering) (Computer Networking)
INFORMATION SECURITY AUDIT & MANAGEMENT

 (2008 Course) (Sem. - I) (Elective - II (b))
Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:

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

SECTION - I

Q1) a) What is leadership and management? Explain similarities and differences

between leadership and management. [8]

b) List and describe the various approaches to task sequencing. [8]

Q2) a) How does the sec SDLC differ from the more general SDLC? [8]

b) What are three common layers of planning? How do they differ? [8]

Q3) a) What is a disaster recovery plan, and why is it important to the

organization? [9]

b) Explain the components of contingency planning with reference to:

[9]
i) Business impact analysis.
ii) Incident Response plan.
iii) Timing and sequence of CP elements.

Q4) a) Describe a sample seven-step methodology for implementing training.
[8]

b) Describe the Bull’s eye model. What does it says about policy in the
information security program? [8]
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SECTION - II

Q5) a) Explain the emerging trends in certification and accreditation. [8]
b) Explain the performance measures in information security management.

[8]

Q6) a) Explain Risk assessment strategies. [8]
b) What factors are critical to the success of an information security

performance program? [8]

Q7) a) What is the most effective biometric authorization technology? Justify
your answer. [8]

b) Explain various types of laws and ethics in Information security. [8]

Q8) Write short notes on (any three) : [18]
a) Security Management Models.
b) Intellectual property.
c) Information security professional credentials.
d) General categories and prevention of unethical activity.
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[4265] - 933
M.E. (Polymer)

MATHEMATICAL AND STATISTICAL METHODS
 (2008 Course) (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) Use of electronic pocket calculator is allowed.
6) Assume suitable data, if necessary.

SECTION - I

Q1) a) Solve the following system of equations by Gauss-Seidel method.
Obtain the solution, at the end of the 5th iteration. [8]

83x
1
 + 11x

2
 – 4x

3
 = 95

7x1 + 52x2 + 13x3 = 104

3x
1
 + 8x

2
 + 29x

3
 = 71

b) Solve the following system of equations, using Cholesky’s method.[8]
2x

1
 – x

2
 = 3

–x1 + 2x2 – x3 = –3

– x
2
 + x

3
 = 2

Q2) a) Find the largest eigen value and corresponding eigen vector of
the following matrix, using power method, choosing the initial

vector as 
⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡

1

1

1

. [8]

⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡

−
−−

−
=

310

121

013

A

�����

������
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b) Use Newton Raphson method to solve the simultaneous equations
x2 – 2x – y + 0.5 = 0,
x2 + 4y2 – 4 = 0, with initial

values x
0
 = 2.0, y

0
 = 0.25 [8]

Q3) a) Reduce the following matrix to tridiagonal form, using Householder’s
method. [8]

⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡

−
−=
114

123

431

A

b) Apply LU decomposition method to solve the system of equations:[8]
2x

1
 – x

2
 + x

3
 = –1

2x
2
 – x

3
 + x

4
 = 1

x
1
 + x

2
 + 2x

4
 = 3

x
1
 + 2x

3
 – x

4
 = –1

Q4) a) Find the Z-transform of the following (any two) :  [8]
i) f (k) = 2k cos(3k + 2), k ≥ 0

ii) f (k) = 
⎩
⎨
⎧

≥
<

0,3

0,5

k

k
k

k

iii) f (k) = (k + 1)ak, k ≥ 0
b) If f (k) = U(k), g(k) = 2k U(k),

find the Z-transform of the convolution f(k)* g(k). [4]
c) Solve the difference equation : [6]

f (k) – 4f (k – 2) = U(k),
where U(k) is the unit step discrete function.

Q5) a) Find the inverse Z-transform of the following (any two) : [8]

i) 2
1

,

3
1

2
1

2

>
⎟
⎠
⎞⎜

⎝
⎛ −⎟
⎠
⎞⎜

⎝
⎛ −

z
zz

z

ii) 32,
65

23
2

2

<<
+−

+
z

zz

zz

iii)
12

2

+z

z
, using inversion integral method.

b) Apply sylvester’s theorem to find A200, where ⎥
⎦

⎤
⎢
⎣

⎡=
21

45
A [8]
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SECTION - II

Q6) a) Use Runge-Kutta method to solve the following system at x = 0.2

⎥
⎦

⎤
⎢
⎣

⎡
⎥
⎦

⎤
⎢
⎣

⎡
−

−
=⎥

⎦

⎤
⎢
⎣

⎡
′
′

z

y

z

y

43

23

Given that at x = 0, ⎥
⎦

⎤
⎢
⎣

⎡=⎥
⎦

⎤
⎢
⎣

⎡
5.0

0

z

y
 taking the step size h = 0.2. [8]

b) Using Adam's Bashforth method, determine the solution of [8]

)1(2 yx
dx

dy +=

at x = 1.4, given y(1) = 1, y(1.1) = 1.2,
y(1.2) = 1.4662, y(1.3) = 1.8213

Q7) a) Solve 2yx
dx

dy −=  to calculate y(0.4) taking h = 0.2 and y(0) = 1 using

modified Euler’s method. [7]
b) Evaluate the function u(x, y) at the points 1, 2, 3 and 4 on the grid

where u(x, y) satisfies the equation 0
2

2

2

2

=
∂
∂+

∂
∂

y

u

x

u
. Grid is given by [9]

Q8) a) Find the extremal of the functional [8]

∫ +−′
π

0

22
;)cos4( dyxyyy  y(0) = 0, y(π) = 0.

b) Solve the boundary value problem [8]
y" + y = x, (0 ≤ x ≤ 1), y(0) = y(1) = 0,
by Rayleigh-Ritz method. Assume that the trial function is
y (x) = c

0
+ c

1
x + c

2
x2.
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Q9) a) Apply Galerkin’s method to solve the boundary value problem
y" = –x, with y(0) = y(1) = 0, taking the approximate solution as
y (x) = c1x(1 – x) + c2x

2(1 – x). [9]
b) The following table gives the number of good and bad machine parts,

produced by each of three shifts in a factory. [7]

Shift Good Bad

Day 900 130

Evening 700 170

Night 400 200

Is there any association between the shift and the quality of the parts

produced? Given : 2

2
; 0.05 = 5.991

Q10)a) A machine produced 16 defective articles in a batch of 500. After over
hauling it produced 3 defectives in a batch of 100. Has the machine
improved? [5]
Given : Zα = 1.645, where α = 5% (level of significance).

b) The heights of college students in a city are normally distributed with standard
deviation 6 cms. A sample of 1000 students has mean height 158 cms.
Test the hypothesis that the mean height of the students is 160 cms.
Given : | z | = 1.96 at 5% level of significance. [5]

c) The following table gives the number of refrigerators sold by 4
salesmen in three months May, June and July: [8]

Month Salesmen

A B C D

May 50 40 48 39

June 46 48 50 45

July 39 44 40 39

Is there a significant difference in the sales made by the 4 salesmen? Is
there a significant difference in the sales made during different months?
Given : F

0.05
 = 5.14 for (3, 6) degrees of freedom.

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

[Total No. of Pages : 3

[4265] - 402

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

MANAGEMENT & PROJECT PLANNING IN CONSTRUCTION

 (2008 Course) (Semester - I)
Time : 4 Hours] [Max. Marks : 100

Instructions to the candidates:

1) Question Nos. 1 and 5 are compulsory. Out of the remaining attempt 2
questions from Section - I and 2 questions from Section - II.

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

3) Neat diagrams must be drawn wherever necessary.

4) Assume suitable data, if necessary.

SECTION - I

Q1) a) List down the direct costs and indirect costs included on a construction

project. [4]

b) Following table gives the cost duration data for a small construction

project.

Activity Followed Duration in day Cost in Rs.

    by Normal Crash Normal Crash

A C,D 5 4 5000 6500

B E,F 4 2 4000 5000

C H 6 4 3000 5000

D G 3 2 3000 3500

E G 4 3 5500 6500

F H 8 6 4500 6000

G H 9 6 6000 8000

H --- 10 8 7000 10000

The indirect cost is Rs. 2000/- per day

�����
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i) Draw the network and find critical path. Find the normal duration

and the corresponding direct, indirect costs and total project cost.[4]

ii) Carry out stage by stage compression and find the optimum

duration and the corresponding costs. [6]

iii) Find all crash solution. [2]

iv) Plot a graph of costs Vs Time. [2]

Q2) a) Define “Project”. Discuss the characteristics of Project in detail. [8]

b) An expressway is to be planned between two major cities in a State.

Discuss the contents of pre feasibility study for the project. [8]

Q3) a) What is line of Balance Technique? What are the advantages and

disadvantages of it? Draw a LOB diagram for building construction

with 7 storeys. Show at least 7 activities. (Consider only superstructure

activities). [8]

b) What is a Mass Haul Diagram? Explain with neat figure. State the

applications of the same.  [8]

Q4) a) What are the activities involved in site mobilization and demobilization
for a Road project? [8]

b) What are the softwares available for construction project planning?
Give the applications as well as merits and demerits of the same. [8]

SECTION - II

Q5) a) What is Productivity? How productivity can be improved by “Work
Study”. Explain with the help of suitable example related with
construction. [6]

b) Define “Method Study” and “Work Measurement”. What are the
techniques involved for “Method Study”? Explain any one in detail.[8]

c) Find the difference in production rate (8 hrs per day) for tiling work
when the standard time is 1 minute 50 seconds and policy allowance
are 8% and 10% at site 1 and site 2. [4]



��������	� 


Q6) a) What is Piece Rate Method as introduced by Taylor? What are the
drawbacks of the method? [8]

b) Give the 14 principles of management given by Henry Fayol. What is
meant by Fair Wages as defined by Fayol? [8]

Q7) a) What is the necessity of job evaluation and merit rating systems? [8]
b) What is meant by “Management By Objectives”? How it can be used

for performance appraisal of a Construction Manager? Explain with
suitable example. [8]

Q8) Write short notes on any three of following : [16]
a) Herzberg’s two factor theory.
b) Time and motion study.
c) Matrix structure of organization.
d) Project life cycle.
e) String Diagram.
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Total No. of Questions : 8]
SEAT No. :

[Total No. of Pages : 2

[4265] - 145
M.E. (Electronics) (Digital Systems & Computer)

DSP & APPLICATIONS
 (2002 Course)

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

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

SECTION - I

Q1) a) Using Kaiser window, design a high pass filter with following

specifications, [10]
Stopband cutoff frequency = ω

s
 = 0.20 π

Passband cutoff frequency = ω
p
 = 0.30 π

Stopband ripple δ
s
 = 0.002

b) Explain different window functions and their characteristics. [6]

Q2) a) State and prove, the following properties of Z-transform. [8]
i) Convolution of two sequences.

ii) Multiplication by exponential.

b) Find the Inverse Z-transform of [8]

i)
3)2)(z(z

1)(zz
X(z)

2

−−
+= , ROC | z | > 3

ii)
½)1)(z4(z

z
X(z)

−−
= , ROC | z | < ½
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Q3) a) Explain how Wiener filter can be used for filtering and prediction. [8]
b) Explain the least square inverse filter design method. [8]

Q4) Write short notes on :  [18]
a) Sub-band coding.
b) Image compression using Wavelet Transform.
c) Power Spectrum Estimation using periodogram.

SECTION - II

Q5) a) Implement a Two-stage Decimator for the following specifications
Sampling rate of the input signal = 30,000 Hz
M = 150
Passband = 0 to 60 Hz
Transition band = 60 to 75 Hz
Passband ripple = 0.01
Stopband ripple = 0.002 [10]

b) Explain Barlett method for power spectrum estimation? What is its
advantage? [6]

Q6) a) Draw the block diagram of ADSP 2100 DSP processor? Explain Barrel
Shifter in detail. [8]

b) How the digital filter is used for FJR digital filtering? Explain. [8]

Q7) a) What is Quadrature Mirror filter? Draw the explain the basic structure
of two-channel Quadrature mirror filter? [8]

b) Explain how ARMA mode is used for power spectrum estimation?[8]

Q8) Write short notes on : [18]
a) Levinson Durbin algorithm.
b) Signal analysis using DTMF.
c) Speech production model.
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Total No. of Questions : 6]
SEAT No. :

[Total No. of Pages : 2

[4265] - 168
M.E. (Electrical) (Control Systems)
NONLINEAR CONTROL SYSTEM

 (2002 Course)
Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:

1) Answer any two questions from each section.
2) Answers to the two sections should be written in separate books.
3) Neat diagrams must be drawn wherever necessary.
4) Figures to the right indicate full marks.
5) Use of logarithmic table slide rule, Mollier charts, electronic pocket

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

SECTION - I

Q1) a) Explain peculiar characteristics of nonlinear control systems. [10]

b) What is mean by non linear control system? Discuss classification of

nonlinear control system with suitable examples. [15]

Q2) a) Explain different types of singular points. [8]

b) Explain isocline method of constructing a phase plane trajectory for a

given system. [10]

c) Compare isocline and delta method of constructing a phase plane

trajectory. [7]

Q3) a) Derive describing function of saturation nonlinearity. [8]

b) How can stability be derived using describing function. Discuss it with

suitable example. Explain limit cycle and it’s frequency and amplitude.

[17]
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SECTION - II

Q4) a) Derive describing function of an ideal relay with output equal to + / –

1 unit is connected in cascade with forward path transfer function

)1(
1

)(
+

=
ss

sG  in unity feed back control system. Find frequency and

amplitude of limit cycle if it exists. Comment on stability of this system.

[17]

b) Explain describing function of ON-OFF relay with dead zone. [8]

Q5) a) An autonomous system is given by xx ⎥
⎦

⎤
⎢
⎣

⎡
−−

=
21

10
�  Examine stability

using Liapunov. [8]

b) Explain the terms in the sense of Liapunov [8]

i) Stability ii) Asymptotic stability

iii) Global Asymptotic stability iv) Instability

c) For linear time-invariant system xx A=�  derive the expression
ATP + PA = –Q where P & Q are square, Symmetric, Positive definite

mitrices. [9]

Q6) a) Explain phase plane trajectory method : [16]

i) Isocline method

ii) Delta method

b) Compare describing function and phase plane method used to analize

nonlinear control system. [9]
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M.E. (Mechanical / Automotive Engineering)

FUNDAMENTALS OF VEHICLE DYNAMICS

 (2008 Course) (Semester - II)
Time : 3 Hours] [Max. Marks : 100

Instructions to the candidates:

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

2) Neat diagrams must be drawn wherever necessary.

3) Square bracketed figures to the right indicate full marks.

4) Use of logarithmic tables, slide rule and non-programmable electronic
pocket calculator is allowed.

5) Assume suitable data, if necessary.

SECTION - I

Q1) a) Explain most commonly used frequency weightings for whole-body

vibration. [4]
b) The sprung parts of a passenger car weigh 9.5 kN and the unsprung

parts weigh 850 N. The combined stiffness of the suspension springs

is 41.5 kN/m and that of the tires is 551.3 kN/m. Determine the two

natural frequencies of bounce motion of the sprung and unsprung

mass. Derive the formula used. [12]

OR

Q2) A vehicle is treated as two degree freedom system in bounce and pitch

mode. The mass of the vehicle is 1350 kg and its radius of gyration is 1.3 m.

The stiffness of the front suspension is 135 kN/m and that of rear suspension

is 155 kN/m. Center of gravity of the vehicle is 1.4 m from front, 1.2 m

from rear wheel and 0.6 m above ground. Find the natural frequencies and

mode shapes. Derive the formula used. [16]
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Q3) a) Derive an expression for the steer angle δ
f
 required to negotiate a given

turn with usual notations. [8]
b) A rear engine rear wheel drive passenger car has a mass of 1150 kg.

The weight distribution on the front axle is 35 % and that on rear axle
is 65 % under static condition. If cornering stiffness each of the front
tires is 31 kN/rad and that of rear tires is 34 kN/rad determine the
steady state handling behavior of the vehicle. If the vehicle has wheel
base of 2.23 m find critical/characteristics speed of vehicle. [8]

OR

Q4) What are test carried out for determining handling characteristics of -vehicle?
Explain each test in detail. [16]

Q5) Write short notes : [18]
a) ISO Standard for Human Response to Vibrations.
b) Characteristic and Critical speeds.
c) Natural frequency and damping in yaw.

SECTION - II

Q6) A passenger car weighs 18 kN and has a wheelbase of 2.6 m. The CG is
1.1 m behind the front axle and 0.5 m above ground level. The braking
effort distribution on the front axle is 68%. The coefficient of rolling
resistance is 0.018. Determine which set of the tires will lock first on two
road surfaces: one with a coefficient of road adhesion μ = 0.78, and the
other with μ = 0.22. [16]

OR

Q7) A vehicle weighs 14 kN and has a wheelbase of 2.6 m. The center of
gravity is 1.1 m behind the front axle and 50 cm above ground level. The
frontal area of the vehicle is 2.2 m2 and the aerodynamic drag coefficient is
0.28. The coefficient of rolling resistance is given by f

r
 = 0.0136 + 0.4 ×

10-7 V2, where V is the speed of the vehicle in kilometers per hour. The
rolling radius of the tires is 32 cm. The coefficient of road adhesion is 0.78.
Estimate the possible maximum speed of the vehicle on level ground as
determined by the maximum tractive effort that the tire-road contact can
support if the vehicle is (a) rear-wheel drive, and (b) front-wheel-drive. Plot
the resultant resistance versus vehicle speed, and show the maximum thrust

of the vehicle with the two types of drive. [16]
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Q8) A tracked vehicle weighs 95 kN and has a contact length of 3.2 m and a

tread of 2.5 m. The vehicle has a uniform contact pressure and is equipped

with a clutch/brake steering system. On a sandy terrain, the value of the

coefficient of motion resistance is 0.17, and that of the coefficient of lateral

resistance is 0.45. The angle of internal shearing resistance of the terrain ϕ is

33°. (a) determine the thrusts of the outside and inside tracks required to

execute a steady state turn. (b) If, during the turn, the sprocket of the outside

track, with a radius of 0.3 m, is rotating at 15 rad/s, and the inside track is

disconnected from the driveline by declutching and the brake is applied,

determine the turning radius and yaw velocity of the vehicle during the

turn. The slip of the running gear during the turn may be neglected in the

calculations. [16]

OR

Q9) In a rear engine rear wheel drive passenger car each front wheel is loaded by

183 kg and each rear wheel is loaded by 385 kg. Suspension travel at front

axle and at rear axle should not exceed 0.045 m and 0.055 m respectively.

Find lower bound of the spring rate at both axle. If chassis mass of quarter

car model is 375.5 kg, find undamped natural frequency of each axle for

the loaded and unloaded condition. [16]

Q10)Write short notes on : [18]

a) Force-speed response of damper.

b) Frequency Response of road vehicle in yaw.

c) Air suspension system.
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Total No. of Questions : 8]
SEAT No. :

[Total No. of Pages : 2

[4265] - 142

M.E. (Electronics) (Digital Systems)

(Electronics and Telecommunication) (Instrumentation)

EMBEDDED SYSTEM DESIGN

 (2002 Course)
Time : 3 Hours] [Max. Marks : 100

Instructions to the candidates:

1) Answers to the two sections must be written in separate answer papers.

2) Answer any three questions from each section.

3) Figures to the right indicate full marks.

SECTION - I

Q1) a) Explain the architecture of PIC Microcontroller. [8]

b) Compare microprocessor and microcontroller. [8]

Q2) a) Draw and explain the architecture of 8051 Micro-controller. [8]

b) Explain the different addressing modes of 8051. [8]

Q3) a) Explain different factors to be considered while selecting processor for

an embedded system with examples. [8]

b) Compare between RISC and CISC processor. [8]

Q4) Write short notes on : [18]

a) SPI bus

b) MODBUS

c) PCI bus
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SECTION - II

Q5) a) What is an embedded system? List the characteristics of embedded
system. [8]

b) Differentiate between embedded operating system and real time
operating system. [8]

Q6) a) Explain the objects of an operating system kernel. [8]
b) Describe the memory selection criteria for an embedded system with

three case studies. [8]

Q7) a) Explain different modes of operation of ARM Processor, along with
its advantage and disadvantages. [8]

b) Explain the functions of linker, loader, simulator and emulator. [8]

Q8) Write short notes on : [18]
a) RTOS.
b) CAN bus protocol.
c) Bluetooth protocol.
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Total No. of Questions : 8]
SEAT No. :

[Total No. of Pages : 2

[4265] - 132
M.E. (E&TC) (VLSI and Embedded Systems)

SYSTEM DESIGN USING PLDS
 (2002 Course)

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

SECTION - I

Q1) a) What are the various features of typical CPLD? [6]
b) What are the various programming technologies used for FPGA

programming? [12]

Q2) a) With the help of architectural block diagram, describe the role of each
block of the typical CPLD in detail. [10]

b) Why CPLD architecture is less suitable for a digital circuit design with
high complexity and high component count? [6]

Q3) Design a typical PLD based digital system with the following specifications.
8 bit Analog to Digital converter interface. The digital output value of this
signal is to be displayed on 16×2 LCD. Draw the necessary interfacing
diagram and write VHDL code separately for each interfacing. [16]

Q4) a) Describe with typical block diagram how I/O block section features of
the PLD are made programmable? [10]

b) Compare PLDs based design with ASIC and list merits and demerits.
[6]
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SECTION - II

Q5) a) What are the architectural features of the typical FPGA? [8]
b) Describe the clock skew and its reasons of occurring and effects on the

performance. [8]

Q6) a) What type of I/O interfacing logic families and levels are supported by
I/O section of the typical FPGA? [8]

b) Routing is a critical issue in the FPGA architecture? Explain why?
What are the techniques / methods used in a typical FPGA to handle
routing issue/s? [10]

Q7) a) What is the role of the boundary scan logic and BIST in the system
design? [8]

b) Describe the various stages of design methodology used for system
design? [8]

Q8) Design a typical PLD based system with the following specifications.
Input the 8 bit digital value through keyboard, and display it on the 16×2-LCD.
Generate analog equivalent of it using DAC. Draw the necessary interfacing
diagram and write VHDL code separately for each interfacing. [16]
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Total No. of Questions : 8]
SEAT No. :

[Total No. of Pages : 3

[4265] - 252
M.E. (CSE) (Information Technology)

MOBILE COMPUTING
 (2002 Course)

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

1) Attempt any three questions from Section I and three questions from Section II.
2) Answers to the both sections should be written in separate answer sheets.
3) Neat diagrams must be drawn wherever necessary.
4) Figures to the right indicate full marks.
5) Use of non-programmable pocket calculator is allowed.

SECTION - I

Q1) a) A cellular system uses 12 cell repeating pattern. There are 120 cells in
the system and 20,000 subscribers. Each subscriber uses the phone on
an average of 30 min per day but on an average 10 of these min are
during the peak hours. Assume that the callers are evenly distributed.
Calculate [8]
i) Average and peak traffic in Earlangs for the whole system.
ii) Average and peak traffic in Earlangs for one cell.

b) What were the problems of conventional mobile telephone system?
How these problems are taken care of by Cellular Technology? [8]

Q2) a) Assume that base station has a 900 MHz transmitter and vehicle is
moving at the speed of 50kmph. Compute the receiver carrier frequency
if the vehicle is moving [8]
i) Directly towards the BTS.
ii) Directly away from the BTS.
In a direction that is 60° to the direction of arrival of the signal.

b) Calculate the minimum distance to reuse the same frequency in another

cell for the following [8]

For N = 7 and R = 15 km

For N = 4 and R =25 km
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Q3) a) In CDMA network assume chip code k=6 bits and there are two users

(A and B) communicating with base receiver R. Following are the

chip sequences [8]
Code for A = 010 100

Code for B = 000 110

Consider A and B both transmitted bit I. Show that how receiver will

attempt to recover B’s transmission.

b) Which factors are affecting the receiving power in cellular networks?

[8]

Q4) a) Draw the block diagram of GSM System architecture with radio

subsystem. What are the standard frequencies of interfaces Um, A
bis

 ,

radio subsystem and switching subsystem? Mention the one function

of each component in the block diagram. [8]
b) If the one time slot of TDMA is 0.577 microseconds, calculate the

following : [10]
i) One Multiframe Time and One Multiframe TDMA Time slots.

ii) One Superframe Time and One Superframe TDMA Time slots.

iii) One Hyperframe Time and One Hyperframe TDMA Time slots.

SECTION - II

Q5) a) How FHSS (Frequency Hopping Spread Spectrum) technology works?

How many hop carriers are used in Bluetooth? How many hops are

used in Bluetooth per second? [8]
b) What is standard mechanism to calculate the cluster size? Why cluster

size has standard selected values like N = 3, 4,7,9,12,13? [8]

Q6) a) Explain the procedure for call establishment from mobile. What are

the functions of RACH, AGCH, SDCCH and FACCH channels? [8]
b) How Handoff management makes the use of Measurements, Decision

and Execution to carry out the seamless and lossless handoff? Explain

how network and mobile device contribute in handoff process. [8]



���������� 	

Q7) a) Which handoff algorithm is used in GSM network? How handover is

managed in GSM network? [8]

b) Give the SMS architecture and explain the role of SM-SC Short

Message Service Center, SMS GMSC SMS Gateway MSC and

IWMSC Interworking MSC. [8]

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

a) WAP.

b) DECT.

c) Hyper LAN.

d) Handoffs in CDMA.
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Total No. of Questions : 6]
SEAT No. :

[Total No. of Pages : 2

[4265] - 464
M.E. (Civil) (Structures)

FINITE ELEMENT METHODS
 (2008 Course) (Theory) (Sem. - II)

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

1) Answer any two questions from each section.
2) Answer to the two sections should be written in separate books.
3) Figures to the right indicate full marks.
4) Neat diagrams must be drawn wherever necessary.
5) Use of non programmable calculator is allowed.
6) Assume suitable data, if necessary.

SECTION - I

Q1) a) Explain variational principle in FEM using a suitable example. [5]
b) For a rigid frame truss shown in fig. 1 determine [20]

i) the nodal displacement components and rotations,

ii) the support reactions and

iii) the forces in each element.

All elements have E = 210 GPa, A = 6.5 × 10–3 m2 and I= 8.3 × 10–5 m4
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Q2) a) Give two dimensional and three dimensional Pascal’s triangle. Explain
its use in FEM analysis. [9]

b) Explain with suitable examples compatible and completeness
requirements of displacement functions. [6]

c) Determine the shape function for Linear Strain Triangular (LST)

element. Use natural coordinate system. [10]

Q3) a) Explain isoparametric formulation of rectangular plane stress element.

[8]

b) Explain Jacobian matrix in case of four noded isoparametric quadrilateral

element. Obtain strain displacement matrix. [12]

c) What do you mean by higher order elements? Explain its applications

with examples. [5]

SECTION - II

Q4) a) Explain the method of finding shape function for a hexahedral element

using natural coordinates. [8]

b) Obtain element stiffness matrix of axisymmetric ring element with a

triangular cross section using cylindrical coordinates. [17]

Q5) a) Explain semi band width, skyline storage system. [8]

b) Write displacement functions for both ACM and BFS elements. Verify

conformity of both the elements. [17]

Q6) a) What is the difference between plate element and shell element. [5]

b) Write a short note on ‘ Degenerated elements’. [8]

c) Explain membrane and bending actions in shell elements. How these

two states of stresses are considered in formulating [K] for shell element.

[12]

����



��������	��
���
������������

���������	��
����
�����

������� 	� �
�
���������	
���

�������������

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

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

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

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

�
�
�� '���� ���(���
���
�� %�� �����������)�������

�� �
*� +�(���
� �
� ���� ��(��� ��������� "�$$�����
�
,� -
��
"� �$����
���� &
����� ��$��$��
�� �
� �$$
����
.� �

���� 
����%$�� ����/� �"� ����

�� �

'()*+

���� !"�#� 
$����#� 

��� �� ������	 
��������
	������������	���
���	 ���	 �����	 ���	 ���������	��
��������� %&'

�� �	�������	���	��������	���	��

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

&�
��	'�����	()�����
*������ +#,##
�������� +-.##
����� +""##
����
 +#/##
��� $,##
0�!������	��	��������	�����	��	���	���	��	�!���	�����	��	��	��	�1��
	��
"-2	��	��
��	��������	���	���	����	������	3�	+��	*���4	"##$4	�����	 ���
"5##	�����	��	�������	��	�����	6����	��	��	 ��78��8��������	��	���	���
��	���	������
�!���	����	��	�������	��1�����	� �	�����	��	�������
�	��	���	��

� ���
1���������	%
�������
	�	8	/	9�	���	�������
	'	8	-	9��
�������
�	�1��
	��	���	��
�	��	���	��1��������	��	����	�������	����������
���	��	��	��	����	��	���	���	��	�!���	������	6��	��1��������	 ��	���	��
+��	*��	"##$�
:������	���	��

� ���	�������	���	���	1������	������	;+��	�����	"##$	%
�� <���������!�	:���������	'�����
��� <���������!�	�������
	:�������	'������

������

�������	��



%()*+'#+,-������������������������������������������)

3=
�	� �� ������	
����������	
�����	>���	���	���	��!�������	��	����������	
����
��

%('
�� ������	
�������	���	
���������	������
��	���
���	���	�����	��!�
!��	��

���������	������
� %+'
�� ����	 ���	 ��

� ���	����4	�������	�	 �
����
�	������	 ���	����������	��

/####	�����	���	5-###	�����4	��������
�	��� ���	!�����
�	����	���	�����
����	 ��	 �

	 ��	 ����
	 �����	�
��	 ��������	 �
�����	 ���	 ����	 ���	 �����
'�������	 ������	 ��	 +#####	 �����	 ���	 ��������	 ����	 ���	 ����	 ��	 ��
��

� � % %.'
������	�������
 8 $-
:���������	�!������	(!�����
�� 8 /#
������	
���� 8 -#
:���������	�!������	(������ 8 		-
������������!�	�!������	(������ 8								-
&�

���	�!������	(+#2	������ 8 +#
������������	�!������	("#2	������ 8 +-

$����#�  

�
� �� ���
���	���	�����������	��� ���	����������	���	�������
	�������� %('
�� :������	������	����������	�����	����������	�������	���	�������
	�������

����	���	��

� ���	�����������	% %/('
?����
	��������	8	"####	�����	���	�����
@�����
�	�����	(������	�������
�4	������	
����4	!�����
�	�������	�!�������
���	����	8	=��.�
�����	�������	�!������	8	=��"-###	���	�����
@�����
�	��

���	���	������������!�	��������	8	=��+	���	����	��
�
&�
��	�����	���	����	8	=��+#
�����
	����������4	��
��	���	��!��������	��	�����	���	%

��������
�� ����

 ����
 ��	���
��
�� ��
�� ��
��

)����	��	���������	�� 8 8 ;### +###
��!������
)����	�������� +5-## "+### +$### "####
)����	��
� +5-## +,### "+### +.-##
)����	��	�
�����	��!������ 8 		;### 		+### 		/-##

3=

��� �� ���
���	��	�����	���	������	���	�
� 	��	�����	��	����!���	'����	A������B%*'
�� >���	���	���	���������������	��	�������	�������B %('



�� 6��	 ��

� ���	����	����������	 ��	 �	�������	 ��	 �!��
��
�	 �����	 �������
�������	 � �	���������	�	���	'�	6��	������	 �����������	 ��	�������	A
����	�������	'	��	$+"#	�����	���	=��/$4".;�
��������	��������	��	:������	A	%
������	�������
 8 =��+/,#
������	C���� 8 =��.-##
������	�������� 8 =��+.#-
6��	 ������	��	�������	A	��	��
�	��	=��+	���	�����	6��	�!������	�������
 ���	+.,2	��	������	
�����	6��	����
	�������	 ��	��
�	��	=��+#	���	����
��������	�	������	��	"#2	��	��
���	����	 ���	����������	��	 ������	 ��
�������	A	���	�������	:������	A	�������� %&'

$����#�   

��� �� ������	���	
� 	��	������	���	
� 	��	����
�	 ���	��	�����
�� %*'
�� ������	 �
������
�	>���	 ���	 ���	��������4	 ������	 ���	 �������	 ��

���
������ %/,'
3=

�
� �� ������	����
�����������
���	���
���	��	�����	!������	����������	��
'�
����	��	:�������� %&'

�� ���
���	���	��

� ���	�����	��	�����
������	% %&'
�� A��
���
	�����
�������
��� ���������
	�����
�������

���� !"�#�  
$����#� 0

��� �� ������	6���
	<��
���	����������	(6<��B	>���	���	���	�
������	���
�������
��	��	6<�B %&'

�� ���
���	���	��
�	��	1��
���	���������	 ���	���������	��	0&3	$###	������	��
�������������	����������� %&'

3=
��� �� >���	��	<��
���	:
������4	<��
���	A�����
	���	<��
���	0����!������

���
���	���	��
�	��	�	��
���������
������	��	1��
���	������
� %/,'
�� >���	���	���	��!��	 �����	��������	��	&�����	&������ %*'

$����#�0

��� �� ���
���	���	������	��!�
!��	��	���D���	
���	���
�	 ���	�	����	
���	�������B%&'
�� ������	�	'336	���D����	�����������	��� ���	:�������
	���	:��������

���
���	���	�����	��	���������	���
����	��	'336	���D���	��������� %/,'

3=

%()*+'#+,-������������������������������������������-



���� �� ���
���	���	�����������	��� ���	A:�	���	:�=6�	>���	���	���	��
��	���
��� ���	��� ��7	�������	��	���D���	����������� %&'

�� �	���D���	���	���	��

� ���	����	������
�� %/,'

����!��� 6���	��	 ��7� ����!��� 6���	��	 ��7�
+	8	" / -	8	5 ,
+	8	; + .	8	, +
"	8	/ + 5	8	, "
;	8	/ + ,	8	$ +
;	8	- . ,	8	+# ,
/	8	$ - $	8	+# 5
-	8	. /

A��������	�	��� ��7	�������	���	��������
�� ���
����	���	
�����	����������	��	����	�!����
��� �
���	���	����	����!���	(��	����
��	������
���� A������
	����	���	���	���������

$����#�0 

���� �� ������	
����� ��	�
��������	>���	���	���	�����	��!�
!��	��	����� ��
�
�������	&����	���	��!�������	��	����� ��	�
������� %/,'

�� ������	������������	��������	���	!������	�������	��	������������ %*'
3=

��	� �� >���	 ��	 ���	����������	��� ���	6�������	���	��!�
�������	&����	 ���
����	���	��������	��	���
������	���
���	��	�����
	���	!������	�������	��
��������	 ��7���� %/)'

�� ���
���	���	�������	��	����������	'�	3�D����!��� %('

����

%()*+'#+,-������������������������������������������(



Total No. of Questions : 10]

[Total No. of Pages : 3

[4265]-524
���������	
��	��
�����
��
��
����
��

�������������������������������������

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

��������	
��
� ����������
�����

��
������
�
��
��������������
��

�� �����	
���

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

�

��

��
���
����
������
��
�	�

��
��
����	�
�
������
�� ���

 ����	���
���

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


�������
�	
 ���
 �
���
 
�����
 ��
 ��������
%� ������
 ���
����
 ��
�#
 ��
 �������	��

P1762

�������	
	�

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



� ����������

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

������������ !��� "��������������

#$�%�&$ #$
&$�%�'$ ($
'$�%�)$ (&
)$�%�($ )$
($�%�*$$ +$

,�������������������-��������������������������������������������������

��� �� .������������������������������
��������������/ ��


� 0�������������
����������������������������������
�����1��	������
�
�����

���
�����������������������
�������������
�����������!�2�����������
��
 ������������!�����������
��������� �������������!�������������
������
0��
�������������!�2�����������
��� ������������!���
 3���������!��� *$�%�4$ 4$�%�#$ #$�%�'$

*$�%�*+ 4 & 5
*+�%�*) & ) 4
*)�%�55 + ) (
55�%�5& 5 + '

,����������������������������������������	��
��������� ���


SEAT No. :

����	�



�
� �� ������������	���
���6����
���7�-��� �67�����������
�����������������
�������������-���������
�67������������8�
���	��
���������9�($��:
�67��������
���	��
���������9�)$��:
���������������67���������������������� ��



� ;�����������������	��������������<������	�
	������6������	�
	�� ���


��� �� �������
��� ��������� ����������	���������������������  ������������
�
�����������
�����1���
������%
=��� 0��
��������
* *#
5 5$
4 5)
+ +5
# #)
& '#
' ()

,�������	���������������������������������
��������� ��



� ������	
����
�������-�
��������������������������������
���
��������������


��� .������������������������������� ���


�� >������
������
�������


� >
�����������
�������

�� 7���������

�� "���������
�������

�� >��������0����������

�������	
	��

�
� �� ;�������6�����:��������������
��<���
������� ��



� ;�������������������������	����!���������6���������� ��


��� �� ;�������������	����?���3�������	����������������
���������� ��



� ;�������@���������AB�������������� ��


�����

��� �



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



� ���� ������ ������ ��� ��	�� 
����� ��� �������� ���6����������������-���-�
����������������C

�
�9�+D�C

�
�9�$�&� �� � ����6

�
�9�5#E���������	�������

���
����	�������������
��
�� ���


��� �� ;�������6��
������6F������������������������� ��



� ?�-���������������������������	�����������	���������������������8�����	���
������������
��
��������
����������������3��������C

�
�9�&D�C

�
�9�4������

6
�
�9�5$E� ��


�����.�����������"������������������ ���


�� <�����������������


� 6��1����������0�������������

�� ����
�������

�� �>�����
�������

���

�����

��� �



Total No. of Questions : 8]

[Total No. of Pages : 3

[4265]-541
���������	
��	��
����	���
����

��������������������������

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

��������	
��
� ����������
�����

��
������
�
��
��������������
��

�� �����	
���

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

�

��

��
���
����
������
��
�	�

��
��
����	�
�
������
�� ���

 ����	���
���

 ��
 �	���
���	� �	
�������	��
!� "���	��
 
�
 
��
 	���

 ������
�
 ����
��	���
#� $��
��
 ����
	����
 �����

 �������
�	
 ��
 ��������
%� ������
 ���
����
 ��
�&
 ��
 �������	��

P1764

�������	
	�

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


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

�� !	��	��
�
��� "

	���
��

��� �� ����� ����	�
�� �#� $���	��� 
�

	
������
%�� &��������	� ���� ��	� ���	��

�

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


�� "��������		�����������'(��������	�	��������)	
�	��������	
��
�����	
�
���*(((�+,���
�������-�	�!��&����	�#�	������
�������	���		���
��	
���
���
*((��.�/���
����	�������������	������������-�	���������
����
��#�	���
�
�����	��������

����
����
�� ��	������������

��������	��
��� ��	������������������
������
�	
	��#���	��#����#�	���
�� ����


��� �� "�0'��������	�	��������������	������		���������#�	������	
�������0((
�.���"�������	��1	#������2	�30�������	��
��4�������
1����	������		�
�������#�	������	
�������50(��.���������	���	���6�
����	��	-���	���	
���
���1	#/������	��������������	��������
�������	����������	��������	����-�	�
7�	�����������	������	�����	��#��
�������	�����
����������	�#����*����


��	�
�

SEAT No. :



�� "��������
��
�����
������	
���
�������)	
�	��������	�
���
���	
���	����
	�
���#�
�����������
��������*((�1+�����������������'((�1+��&���������	
��
���
���	����������	�����������
��������	��	
���	����	
�������4((��.�
�
���
�	
����

	����������8((��.����	�	���
	���	�����	�	�������	����
���
�����	�#���
�������5�'��	���	������������	��	
���	����	
�����
��0��	���	�
���	
����

	��������
�������	���
�

	
������
���
�������3�9'�����������	
������7�	�:�����
������������
	���������������	���
� ��


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

�� .�	�	��	����2	�
��� ����
���
�
�
���	�����
��
��	���
�

�� "�����
	��#�	����
�	��
�����
�������	��������
�����5�8'�������3'(�����
!�	���������	���	������	����
���	��������
����������#���1	
����'(��.��
�	�	���
	���	�����������	�	���
����	�����	�	����������� ��


�������	
	��

��� �� "����
1�����
������3*�
���	������	��	�/�����������
����	�������	
���
�	��	���!�	�����
�������������	�3�('����������
����	�
	
�������
�����;'
������	��!�	�
	
�����������������	�'�0�1+���������	��������	����	�����
*;(��.����	�	���
	���	����
1
	����
�������������	���		������
���	��	��
!�	������������	��������	���������	������������	�����
�����5��"�����	�	���
	
��	��	��	
���
������	�����
�� ��


�� "����	���������������
	������/������������3(���	
��
���
���	�
���	���	��
��
����
�����	��	���
�������	��������������	����
1�
���	���#���	������
�������	

��	��
�
��	������������	��!�	�����	��
��	��	�����8'�1+/�����	���	�
��
�	�
�	������������	��������3'�1+��&����	�����	��
��	������������������	�������
'(���������	��/���
����	������������	����
��
	���
�	�
������
����������
���	����'(��������	�	����		�������!�	�����
���
�	�����9��
����	�
���	�
����
���	����
���
�	�
������
�����*(��!�	�������������������#������	����	����
:�<�;(�1+=���� ��


�
� �� ��������#����
�	����
���#� ����� �	
���� �
���������	�� �	��	����� �	��
����
��������	���	�	���	����
������	�	���
�
����	����	����
���	��	
���
��

������	
�����
���������	���	��	�� ��


�� "������)���
����	���
�����'(��������	�	���
��3((������
���������	���
�
��	����	����3�0�+=�����!�	���		�������	�)���
������4((������
����	������
���)���
�������	�	�������	�����	�����
�	���

	����3(((��!�	��	���
����
�����
��	���������������	��������	����
����#������	���	����
���	��	�����	

�����

��� �



���8'>?���#��	���1	
����(�(33�1�=�,���!�	�������	��	�����	����5'>?
�
����	�����	�	

	��	��		
���	�����	���
���
�	���	��	�����	������	�������
3(>?��"�����
����	
���
��	�������������3;'(�@=1�=>?��6�
�� ��

�� ��	�����
�����������
����
����
���	-���	�
��� ��	��������������
���
�������	-���	��

��� �� ������
���	��������
���	������������	�����)���
����	���
�� ��

�� A	���
��
����
�	�����
�
���	�
��� A	���
���������

�� "����
2	��������
��
�������
�����9((���������	����
�������
�������	�������
���
�������
����������0 3��!�	���������	������
����	��	��������	����
2	
��
��
��
��
�������
��	�����	�;0��.���
��3('��.���	��	
���	�#��!�	
��
��
�����39����
�����*(>�������	�����
�����	��		�����������	�;�����!�	
��
	������� ��� ����� ��	� �	���� ��� 4(�����6�
�� ��	� ���	�� ����� 
�
��	
���
�����	���������	����
�����
��������	
���� ��


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


�� "�������	������	�������
2	�����	�����������		����
��
�������
�������	��
��#
���������5�' 3��!�	���	����	��
��	����30�3=*>��&�����
������'�1�����3;((
���������
��
��?�
���	��
���
�#����	
���/��	���
���	������	�������	�	�
�	�����
����
���������	�
	
	����#���
	��������!�	�
���	������		���������

����	��	������
�3'��
�	���	���	����!�	�	�����
����	
����������
2	���#��	
��1	
� ���;0��.���
����� ��		�� ��� 3('��.���B	���� ��
���� ���� 30�3=*>
��	����	��
��	���#��	���1	
������������	�
�����	�
�������������������

���


���

�����

��� �



Total No. of Questions : 12]

[Total No. of Pages : 3

[4265]-595
���������	
��	
�������
�������
���
�����������������������

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

��������	
��
� ����������
�����

��
������
�
��
��������������
��

�� �����	
��	��

��������
�	��
�������
�
���
��	��

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

P1767

�������	
	�

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

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

�


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

���	&'##	�!����
���	�����!
����	$��	������	����	��	��
!�
��	��
�	
��	���	��	'##	��	��
��
����	�����	������	
��	�������	��!�
��	��	�
� ���

�� ���
	���	 
��	�������������	 ���!��	 ��	!����	����
�	 
�	 �������	�!���
���(���	����	
��	���(�����)	�������� ���

��� �� *���	���	��������	����������
����	��	����
�� ���

�� �������	
��	���
��+	��	�	�!���	����
	,���
	���	����+-�	�
	���	
+��	��
��
����	��������.	 �!����	 ��	 �������	 ��	 �������.	�!����	 ��	 ,���
�.

+��	��	,���
�	�
�� ���

�


��� �� ������	
��	���������	
����	/ ���
�� 0���	����+���	������
+�
��� ���(	1��!���
���� $��	������
��� ��2������
��	��
����

�	
	�	

SEAT No. :



��  ��	����	��	
��	���������	
��(�.	�
�
�	���
���	�	�������	��	��	���2��2���

������	��	���������
�	/ ���
�� �������
��� 3��������	����
	����	�	�����	����
���� 4���������	
��	���
�
��� ��������	�	����
�� $���
�����	�	�!
	��	�!
�������	������

��� �� �������	��	�����	5��
�	���
���	!����	����
� ���

�� ���
�	������
	 ��	 ������	 ���	 �������	 ������������	4���	 ����!��	 ��
3�������-��	�����!��
���	����!����� ���

�


�
� ���
�	�	��
�	��	/ ����

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

�� $����	������
�

�� 
���
	������+�

�������	
	��

��� �� ���
�	6�	���	5�	�%!�
���	���	�������	
��	����	��	
����	�%!�
����	��
0���������	����+���� ���

�� ��������	
��	�����
����	���	��������
����	���
��2�!���	����!��
�������

�


��� �� �������	���	0���������	����+���	���	��	�������	���	�	������	������
��
,���
	���(���	������
	�����
+� ���

�� ��
������	
��	�+�����	�����	��	�	&2�� .	&2����	�������	�����!��
��
��
�	���	��
��+	,���
�	4��!��	
��	���(	
�	��	�	
���	�+������	��
�	����
�	0
���	����	�	��
���	�
	
��	���
����	��	
��	���(�	��
���	�����
	���!
���	���
���!
���	!����	0�������2�!���	����!��
���	���	�������	
��	
��� ���

��� �� 4	���
��	5	7	8�2',9:(	��	����
	��
�
��	�+	;#<	���!
	�	����	
���	�+	;#<
���!
	-	�����	 �����+	�
	 ��	 
������
��	�+	28�9',2:(�	��
������	
��	���
����
���	��	���
��	5� ���

�� �������	��	�����	�!���	���	��
���������	���(	��	������
�	������ 	���

�


������
��� �



����	�� 4	�����!��
��	���	�����
��	����
	5	7	=&�'		&�:		&�8>	��	
������
��	�+	?	!��

��	 +2�����
���	 ���	 
���	 ��
�
��	 ���!��	 -2����	 �+	 ?:<�	  ���	 
��	 �����
����
	5@� ���

�� �������	 
��	*����
���	��������	 ���	��
������	 
��	���(	���!
���	��	�
����
��	�����!��
��� ���

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

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

�


����	���
�	�	��
�	��	/ ����

�� A���
	����
���	���
����

�� 
�������	��
���	����
���	���
�����

�� 
�������	��
���	��
�	���
����

���

������
��� �



Total No. of Questions : 6]

[Total No. of Pages : 2

[4265]-613
���������	
��	
�������������
����

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

��������	
��
� ����������
�����

��
������
���
��������������
��

�������	
�����
���������������	�

P1771

�������	
	�

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

�
��	�	��	�

�
����
�� � ��
�

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

��� �� *
�����
���+
��
��
,
����	
����	��
�����	
&�-	��	��
 .��&��
/��	
 ��	
�������
���
��	��� 
���
����	
-��
�
����	�
���
����	
-	����
�������� ����

!� ����	��
��
���
%
���
��	���
���(
!��	�
��
�	-
�	
 �	)�
�	�	���
���
����
���
���� ��
�

��� �� $0���
�
��	���
��
��
12
����	
���-	��	�
�
��
�	��
��
�
���
�
�
�����
����
��
 ���-	��	�
%
 ���������	�
 ������	�	���
*���
������
 -�����	
��-	�����
3��
 �
������
��
 ����	���
 ��	
 ��������	�
 
�
 ���������	�
�	������
	�� ����

!� ����

�
�3$�
3��
,��
���	�
������
�

�
	�
�
���	�

�
4�"
������������

�������	
	��

��� �� ����
��	
��-�����	�
��
"���
�	-	�
���-	��	�
�-	�
���
�	-	�
���-	��	���
3��
����
�	-	�
���-	��	��
��	
�����
�
	�� ���

!� $0���
�
���+
��
��
1
��
,
�	-	�
����
!�
��	
/4�
-�����	
�����	
���-	��	�(
�
��
�	-
�	
��
���
��
����	�
���
���	�
������	�
���	��
*���
��-	�����
���
������
-�����	
%
�	-
�	
�������
-�����	�� ����

�	
	�	

SEAT No. :



��� �� $0���
�
��
�
�+
�����
���
-�����	
!�����
��

�
����
5�	-	�

�-	��	�� ���

!� ��
�	
���	�
��
6� 
���
7 ����

� �����
6��
-	
#
��	��


� �"$��



� #� ��		�
$�	�� 
������	�

�
� �� *	�
-	
	)���
��
��
4��	�
�
��
�
����
���
-�����	
�����	
���
���
�
�	��
�����
��
��
αβ�
�����������
��

�
,
��
��
� ��	�� ��
�

!� 3��
6+��
8�
 �)
 ��	�� 
 
�
 ��	�
 ���
 �	���
-	
 ���
 ������
�
 ���	�
����	����
���
$0���
�� ����

���

��
���
��� 




��������	��
���
�����������

���������	��
����
�����

������� 	� ��

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


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


���������	
��
� ����������
� �� ���

��
������
�
� �
� �������������
� �

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

���� 
����%$�� ����� �"� ����

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

�� �

$%&&�

�������	
	�

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

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

��� �� �������	���	�������	��
�����	��
�	�������	��� �!���	������"�������
�	�����	���	�������	��
�	�������������� �!���	����� ��
�

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

��� �� �������	���	����
	���	���	�����������������	��������������	�	�������������������
�� "���������	�����	����	�	�����
��
�	����%�&�&��	� ���

��� �� '��������	�������
����
�����	��
��������	��	�������
�	������� �!���	�����
���

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

�������	
	��

��� �� �������	��	
	����	����������	�������	��� �(�!���	����� ��
�
�� "	�����	������������� ������
������� ���
�� )'
��� '"�
���� �"%
�
� )*%

	
�
�


�������	��



������
��
																																										�

�
� �� "	�����	� ���� ���������+������ �	��		�� ���������	�� ���� �	�	�
	�� ��
����	
	������,-.-%���������� ��
�

�� "	�����	�����������	�
����
��
	������������	����/
	��
�	���������	�
�	����� ���

��� �� �������	���	�
����
���*,%�������	��
�	��	������
�	�� ���
�� "	�����	���	���	����������01����	����	���	�������	��
�	� ���

��� ����	����������	�����2 ����
��  3")4,�!�������5
�� *666�78-�99�!�������5
�� )�
������������	����/
	5����
�� 3�����+�������	����/
	��

����



��������	��
���
�����������

���������	��
����
�����

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

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

���������	
��
� ����������
� �� ���

��
������
�
� �
� �������������
� �

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

�
�
�� '���� ���(���
���
�� %�� �����������)�������

�� �
*� +�(���
� �
� ���� ��(��� ��������� "�$$�����
�
,� -
�� 
"� $
(��������� ��%$�
� 
$���� ��$�.��
$$���� �����
.� �$����
���� &
����

��$��$��
�� ���� 
����� ��%$�
� �
� �$$
����
/� �

���� 
����%$�� ����.� �"� ����

�� �

�&''(

�������	
	�

��� �� ������	
������
�����
��������������������	���	��������������������	�����
����������������������	������������ ��
��	������
���������
��������	�
�����
�� ����������
�����	����
�� �
� ��	 � ��� ���
���� ���� �� �	������
�	����
������
�!���	���������
����"���

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

!� �& �������
���������������
����
���	����	
�����
!��������!��������� ���

��� �� ����������������� ���
	'���� 
������������������
�!	
�����
���
�	��(��


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

������
��������)��!�
�*� 
�������	 �
���	���	
�+��

���������������()��!�
�����
��
���������������"
����������!������
��������
���������������
����	
����
���	�����������������#��	������
����	
����������������	����
������,���
���
�
���!���
������ ��
�

!� �& ����������������'����������	
'����	��������
���	�������������
����
�� �������
�������	����������  ������	�� ���

��� �� �� ���
������������
������������	� 
���������� ������	����	����"���������
�
�������
������������������ 
����
�����������������	 �
�����!����	�(-�
����������)-�����������������������
������
����	���	��
	���������	�	 �
���
�����	�!����������������
� ��
�

!� �& ����������	
'����	��./0�������������� ���
����������
� ���

��	�
�

�������	��



������
���																																										�

��� 1
������	
���	����	��2 ����
�� 3
	 	
��	�������������������
��  ������	���
!� /�����
��������
�����
�� 3���
���������	
��

�������	
	��

��� �� 1
������ 
	�
�
��	
�������μ ��	�������
����������
���������!�	�'�	�
�4!������������!���
������*���	�����
!�
������	
����������
�
	
���	����	�
����5*���������������
����	
��������
�
	
���	����	��!����������
	

����5��6�	
�������
���������
!�
������
�
	
���	����	��..��5� ���

!� "
�������307��	��������
�
��	��	��
	���� 
	������������������
����	
���
��!����
�����	������
	�	
����������	��������
����� �
���	���������
��
�����������,��� 
	�������	����!����

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

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

������������������
����	����� �
��-
������� 
	����������
	��� ���	�
	��� �
������	�
��,�����������������
��	����������
!���
�����������������
,��������
���	 ���	
���� �
������������
��'�������������
���������� �
�����
������
��'��"���

�����	���	�������������'���	
����������
��	���
��	��	���
��������
����	��������	���	�������������'���	���
��	���	������������
����	�8

���
!� �& ����������������	�� �
�� 	 �����	�*��������	��� ���*������������	����
!�


	��
��� 
	���������
	'���	�����������
������������	��
��� 
	��������	
'
�����
������������	
���������
!��������
�� ���

��� �� 6���������
������	
�����!���������������'��	4	
��������
�
���	����
��� ����	
�
���

!� "�����������������	���	��
	��	���	
�����
���
	�������	��
��� ����	
�
������9���	�4����
��  
	���� ���

��� 1
������	
���	����	��2 ����
�� 3	����	���	��
	�������
����
	!	�����
!� .	
��
����������
���'���
������
�� /	��
���
�����
�
�������

����



Total No. of Questions : 8]

[Total No. of Pages : 2

[4265]-791
��������	
��
������	
��
���
���������

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

��������	
��
� ����������
�����

��
������
�
��
��������������
��

�� �����	
���

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

�

��

��
���
����
������
��
�	�

��
��
����	�
�
������
�� ���

 ����	���
���

 ��
 �	���
���	� �	
�������	��
!� "���	��
 
�
 
��
 	���

 ������
�
 ����
��	���
#� $��
 ��
 ����	�
����
 
�����%
 �����
 	���%
&�����	
 ���	
�%
 ����
	����
 �����


�������
�	
 ���
 �
���
 
�����
 ��
 ��������
'� ������
 ���
����
 ��
�%
 ��
 �������	��

P1779

�������	
	�

��� �� ������	
��

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


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

���
	

��
��
���������

��
�

����
��
�
��
���


������
��
������
��
��
�����"�
) ��

�� (�

�����
�����
���
'*
������
��+

���
	

��
,-'
����
��
��
��� (�

�
��	�
�����
���
#,.
������
��+

���
	

��
#,.
����
��
��
���� (�

�����
�����
���
#,.
������
��+

���
	

��
'*
����
��
��

�
���	
��

�������!�
�	�
��	�
���
��"
��	�
����
��
�
��

�����
�/������

���
�
��
�

���������	�

��� �� ������	
����
��
��0�������	
����
�
��
�12��
������	
�
��

�
	
"��
����
�
"���
�
����

���
�
�	
�12�
��
�����	� ��


�� ������	
�"�3��
�
���������
����
���

�	
455(�� ��


��� �� ���
���
	�
���
�
	�
��

0�
��
�
����

���
��

��
����
��
��
������������
���"
��

�
���	�

�
����

��
�
���
�
�/
��
 ����

��

��
����
��
��
,%#�6*�,6�#, ��


�� 2�����

�	�
��	�����
���
��������

"���
��

7��8
���
�����
��������
�
��


��	�
�

SEAT No. :



��� 9���

�����
	��

�	
�	�
���


) ���


�� �
�"��!
:������
(
���	���

�� ; ;�
�
�/
��

�� ;����	�

�� ��	����
����

�������	
	��

��� �� ������	
/������
(�<��(
�����	��
1�"
�����	
	
��������	
��!
�
����
=��


�� ���"
��

�
0�
	�

��
�������
��

����	�
�
�
�"

	
��

(�<��(
���
	�
�	�
��

�
�/
�
��
�"����
����
��

�
�����
���

��
�������
�
���
� ��


�
� �� ���"
>(�
�����	��
�	�
�
���	�

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


�� ������	
?���

����
 ��	����
�
���	����
9���
 ��
����
�
�@�
 ����
	���

���= ��


��� �� ������	
;
��
���

���	�����
��	����
��������
A;(2��� ��


�� 2��
	�
"�	��
��
�
	�
����
��
��

�
�/
�
���	�
�5�(
B
�����
���"
��

1((�
�
0�
��
�	�
�
���	�

�
����

�������� ��


��� 9���

�����
	��

�	
�	�
���


) ���


�� 1((���

�� (>(��

�� C��
�	
;(��

�� �
�����
	�
�	�
	�	
�
�����
	�
��		
����	
�	
1((��

���

�����

��� �



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

[Total No. of Pages : 2

[4265] - 806

M.E. (Chemical)

MANAGEMENT OF RESEARCH AND DEVELOPMENT
IN CHEMICAL INDUSTRIES

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

Instructions to the candidates:

1) Solve any three questions from each section.

2) Every answer shall be explained by taking a proper case study from
chemical/ancillary chemical industry.

SECTION - I

Q1) How a R&D project can be planned well? What is a degree / level of success

of such a project Vs a planned engineering / construction project? Cite the

failure / risk point. Do complete risk analysis. [16]

Q2) Energy transfer technologies (for example heat exchangers, fuel burners

etc) have improved markedly over last few decades. From highly inefficient

technologies they are becoming efficient ones. Explain the component of

research in this sector of Chemical Engineering. [17]

Q3) What is the status of research & development in Indian Chemical Industry?

Mention all major areas of research in Chemical Engineering? Explain any

one area in details and discuss about possible / probable scope of

developments in the area. [17]

Q4) What are PERT & CPM techniques? How can they be utilized to better the

outputs in reactive distillation technology? [16]
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SECTION - II

Q5) How according to you the chemical engineering research is poised for

development in the coming decade, especially in the context of

interdisciplinary research areas. Take any case study and discuss. [17]

Q6) What are the typical financial needs of a research project on process

modification of a known chemical process? How well they can be managed?

Explain with a typical example in practice. [17]

Q7) Every rupee spent on research has to be recovered from the market. Discuss

various methods of this recovery. Prepare a balance sheet on the investments

in R& D and the profit / benefit which can be earned out of it. Are investments

in R&D cost effective? Explain with example. [17]

Q8) Write short notes on (Any three) : [16]

a) Pollution free technologies.

b) Mathematical modeling advancement.

c) Innovation in research.

d) Process Intensification Technology Development.
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[4265] - 686
M.E. (E&TC) (Signal Processing)

ADVANCED DIGITAL SIGNAL PROCESSING
 (2008 Course) (Semester - II)

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

1) Answer any three questions from each section.
2) Answers to the two sections must be written in separate answer books.
3) Assume suitable data, wherever necessary.
4) Figures to the right indicate full marks.

SECTION - I

Q1) a) Draw a block schematic for the decimator by a factor D. Draw spectrum
of signal at the output of each block. Derive the expression for the
output of decimator. [10]

b) Explain sampling rate conversion by non-integer factor with the help
of block diagram & waveforms. [8]

Q2) a) State the applications of multirate DSP & explain any one application
in detail. [8]

b) For the system shown in fig. find an expression for y(n) in terms of
x(n). [8]

Q3) a) What is the meaning of polyphase filter? Draw & explain polyphase
interpolator filter structure with I = 3. [6]

b) A signal with sampling frequency of 3072 kHz is to be decimated by a

factor of 64 to get new sampling frequency of 48 kHz. Signal band of

interest extends from 0 to 20 kHz. Pass band deviation is 0.00345,

stop band attenuation 80 dB. Design a three stage filter. [10]
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Q4) a) Describe the use of least square method for system modeling.  [8]

b) Why is an anti-aliasing filter required. What is the meaning of spectrum

stretching in case of downsampling? [8]

SECTION - II

Q5) a) Explain the widrow LMS algorithm. [8]

b) Describe the application of adaptive filtering to adaptive channel

equalization. [8]

Q6) a) Discuss how adaptive beam former can be used in radar & sonar

applications. [8]

b) Explain least squares Lattice algorithm. What is the meaning of gradient

adaptive lattice filter. [8]

Q7) a) Compare the features of TMS - 320C 54XX and ADSP 21XX. [8]

b) Write short note on : [8]

i) Barrel shifter. ii) MAC.

iii) Circular addressing. iv) ALU.

Q8) Write short notes on (any three) : [18]

a) Modified Harvard architecture for DSP.

b) Properties of Direct-form RLS algorithms.

c) System identification based on an All-Pole (AR) system model.

d) Singular value Decomposition.
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[4265] - 651
M.E. (E&TC) (Microwave)

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

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

1) Answer any three questions from each section.
2) Answers to the two sections should be written in separate 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 - I

Q1) a) Define stochastic process. [2]
b) Explain the different properties of stochastic process. [4]
c) Explain the term likelibood and sufficiency. [4]
d) What is hypothesis testing? [3]
e) What is probability density function? [3]

Q2) a) What is correlation receiver? [2]
b) Derive suitable expression for the correlation receiver of binary decision

problem. [9]
c) Draw the structure of the correlation receiver of binary decision

problem. [5]

Q3) a) What is colored noise? [2]
b) Explain whitening approach of obtaining the decision rule for the

colored noise. [4]
c) Derive suitable expressions for the above and implement the colored

noise structure of receiver. [10]
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Q4) a) Explain with the help of neat diagram the basic concept of adaptive
filters. [6]

b) Explain the LMS algorithm from the basics of Wiener filter theory.[6]
c) Explain Kalman filter with any one application. [6]

SECTION - II

Q5) a) Explain the following non parametric methods of power spectrum
estimation. [8]
i) Bartlett method ii) Blackman and Tukey method

b) Explain any one parametric power spectrum estimation method. [4]
c) Explain the difference between parametric and non parametric method.

[4]

Q6) a) Explain the baseband digital communication. [4]
b) Draw the optimum receiver for polar binary signals and derive the

related expression. [6]
c) Explain Kalman equalizer for ISI channels. [6]

Q7) a) Explain the term target detection. [4]
b) What is inter symbol interference? [2]
c) What is spread spectrum communication? [2]
d) Draw the block diagram of a typical BPSK spread spectrum system

and explain the same with wave forms at different blocks. [8]

Q8) Write short notes on (any three) : [18]
a) RLS algorithm.
b) Application of adaptive filters.
c) Gauss Markov model.

d) Probability Distribution Models.
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[4265] - 529
M.E. (Mech.) (Design Engg.)

ROBOTICS
 (2008 Course) (Elective - II(c)) (Sem. - I)

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

1) Question No. 1 & 5 are compulsory.
2) Solve three questions each from Section - I & Section - II.

SECTION - I

Q1) a) With a neat sketch explain [10]
i) Spherical co-ordinate robot.
ii) Cartesian gantry type robot.

b) Explain the terms : [8]
i) Precision. ii) Control resolution.
iii) Special resolution. iv) Repeatability.

Q2) a) For the following Link parameter table given,

Link �
i - 1

a
i - 1

d
i

�
i

1 0 0 5 0

2 90° 0 1 0

3 0 0 3 θ
1

Obtain the transform matrices as given below
i) [0

1T], [1
2T], [2

3T] and [0
3T]

ii) Determine the corresponding joint variables using the Forward
Kinematics Approach, when the coordinates of the center of the tool
mounting plate for the performance of certain task are (4, 3, –10)
and θ1 = 90°. [10]

b) Discuss the term Inverse Kinematics for Manipulators in detail and
explain the possibilities of arrival of alternative solutions for such type
of problems. [6]

�����
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Q3) a) Derive the required equation with the help of self explanatory sketches

and explain Lagrangian Mechanics for a two link Robot. [10]
b) What do you understand by the term “Mapping between the frames”?

Explain this with the suitable sketch. Discuss its use for understanding

the robot motions. [6]

Q4) a) For an Industrial robot, the first joint of robot is to rotate from 20° to

50°. The initial and final angular velocities are +05 deg/sec, and –50

deg/sec. The motion is to be completed in 10 sec. Obtain the coefficients

of a cubic polynomial connecting the two end positions. Obtain the

cubic polynomial equation and draw the plots of position, velocity

and acceleration for the given curve as a function of time.  [10]
b) Define the term “Trajectory Planning”. Explain in brief the essential

steps in Trajectory Planning. Elaborate a procedure to obtain a cubic

polynomial trajectory for each joint variable, q(t), of the n-dof

manipulator. [6]

SECTION - II

Q5) a) Discuss-controller is an error driven system. [6]
b) Explain the working of incremental & absolute encoder. [6]
c) Compare electric acuators vs. hydraulic acuators. [6]

Q6) a) What are internal & external sensors? Explain with reference to various

functions performed by them. [8]
b) Explain two types each of [8]

i) force sensors.

ii) velocity sensors.

Q7) a) Explain Walk through programming Method, used for robotic systems.

Also discuss the limitations of this type of programming method in

comparison with the other existing methods. [8]
b) What are the various types of robot programming languages? Explain

salient features of each type with elaborations and examples. [8]
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Q8) Write short notes (any four) : [16]

a) MEMs

b) Pneumatic drive systems

c) Continuous path control system.

d) Remote centre complience.

e) Work volume.

f) Illumination techniques used in machine vision.
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Total No. of Questions : 8]
SEAT No. :

[Total No. of Pages : 2

[4265] - 825
M.E. (Chemical)

FUEL CELLS TECHNOLOGY
 (2008 Course) (Elective - IV(c)) (Semester - II)

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

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

SECTION - I

Q1) Derive Cottrell equation used in the design of a fuel cell relating current

generated in fuel cell with time. [17]

Q2) Describe types of solvents used in the fuel cell. Discuss various design

aspects related to their selection in a fuel cell. [16]

Q3) A fuel cell is formed by using H
3
PO

4
 and air with following data. Standard

reduction potential (E°
(Red)

) in Volts (V) is as under
4e– + 4H+ + O

2(g)
 → 2H

2
O E°

(Red)
 = +1.23 V

2e– + 2H+ → H
2(g)

E°
(Red)

 = 0 V
Form a fuel cell for H

3
PO

4
 concentration of 2M at one of the electrodes and

air pressure of 4 atm at the other. [17]

Q4) Write short notes on any three :  [17]
a) Nernst equations.
b) Faraday’s Law.
c) Current Voltage Plot.
d) Fick’s Law.
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SECTION - II

Q5) Describe improvements in the fuel cell performance of present day hydrogen
& oxygen based fuel cell over coal derived fuel gas based fuel cell at
premature stages of development of fuel cells. [16]

Q6) Derive Tafel equation relating overpotential in a fuel cell to the current
generated in the external circuit, from first principles. [17]

Q7) A current of 0.965 Amp is passed through 500 ml of 0.5M NaCl. What
will be the average concentration of OH– ions in the final solution? Also
discuss the use of these data in the design of a new fuel cell. [17]

Q8) Write short notes on (any three) : [16]
a) Rotating Disc Electrode.
b) Noisy current.
c) Ohmic Polarization.

d) Nernst Equation.
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