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

[3865]-437
M.E. (Civil-Hyd.)

COMPUTATIONAL METHODS IN HYDRAULIC
ENGINEERING

(2008 Course)

Time : 3 Hours] [Max. Marks : 100

Instructions to the candidates :
1) Answer any three questions from each section.
2) Answer any three questions from Section-I and three questions from Section- II.
3) Answers to the two sections should be written in separate answer books.
4) Neat diagrams must be drawn wherever necessary.
5) Figures to the right indicate full marks.
6) Your answer will be valued as a whole.
7) Use of electronic pocket calculator is allowed.
8) Assume suitable data, if necessary.

SECTION - I

Q1) a) What do you mean by grid analysis in case of Finite Difference Method?
In any grid if one or more than one arm is having partial length due to
end conditions then weighted formula is used and correction factors are
used? Discuss in detail about the correction factor λ. [9]

b) Write about the importance of Finite Difference Methods in the
Computational Methods in Hydraulic Engineering. What is the basis of
FDM? Discuss about the basics of Finite Difference Method from the
view point of Taylor’s series. How you can get the first derivative from
the view point of Taylor’s series. Can you change the equal interval of
Taylor’s series to unequal interval? Justify your statement with valid
logic. [9]

Q2) a) Describe Binomial Distribution along with all the required formulae. [8]

b) What are the various applications of Finite Difference Method? Write in
detail about the methods of obtaining the first order and second order
derivative from the Taylor’s series. Discuss about Diagonal five point
method by the help of which we can solve the grid analysis in case of
relaxation method. [8]
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Q3) a) Discuss in detail about the flow past an asymmetric aerofoil along with
neat diagrams. Discuss about Polar Diagram along with neat sketches.[8]

b) Derive Kutta-Jukowski Equation for the flow past a cylinder and prove
that Γ = ρVL. What do you mean by stagnation point? [8]

Q4) a) What do you mean by ‘Markov Chain’? What is the importance and
significance of Markov Chain in Computational Methods in Hydraulic
Engineering? [8]

b) What do you mean by Conformal Mapping? What are the applications
of conformal mapping in classical Hydrodynamics? [8]

SECTION - II

Q5) a) What do you mean by Relaxation Method? Do you think it is the most
convenient method for drawing the flow net for any Hydraulic Structure?
Show the application of Relaxation Method in a case when flow is taking
place around a cylindrical object. [9]

b) Write in detail about Schwartz-Christoffel Transformation along with
all the mathematical expressions. How the ‘t’ plane and ‘z’ planes are
explained in this transformation? [9]

Q6) a) Discuss about the flow pattern around the trailing edge of an Aerofoil
along with necessary sketches. [8]

b) What are the various applications of Finite Difference Method? Write in
detail about them. [8]

Q7) a) Discuss about Gamma Distribution and Poisson’s Equation. [8]
b) What is the role of Simpson’s rule in Numerical Integration? Write all

the mathematical expressions for the Simpson’s rule. What do you mean
by multiple regression? [8]

Q8) In case of flow around a Horizontal cylinder there are various kinds of flow
patterns. Discuss about any two kinds of flow patterns and discuss about the
‘Stagnation Point’ and significance of ‘Stagnation Point’. If the cylinder is
kept at an inclination of fifty-five degree with the direction of flow, will the
flow pattern change? If yes, draw the new flow pattern. What do you mean by
‘Vortex Shedding’? What is ‘Karman Vortex Trail’? Is it applicable in this
case? Does the staggered vortex shedding is an algebraic function of the degree
of inclination with the flow field? [16]

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

[3865]-817
M.E. (Polymer)

MATHEMATICAL AND STATISTICAL METHODS

(2008 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) Use of electronic pocket calculator is allowed.
6) Assume suitable data, if necessary.

SECTION - I

Q1) a) Solve the following tri-diagonal system, using LU-decomposition method.
2x

1
 – x

2
 = 3

–x
1
 + 2x

2
 – x

3
 = –3

–x
2
 + 2x

3
 = 1 [9]

b) Solve the following system of equations, by Gauss-Seidel method, obtain
solution, at the end of the 5th iteration.
7x

1
 + 2x

2
 – 5x

3
 = –18

x
1
 + 5x

2
 – 3x

3
 = –40

2x
1
 – x

2
 – 9x

3
 = –26 [8]

Q2) a) Find z - transform of the following (any two) : [8]

i) f (k)= 1
2







k

 for all k.

ii) f(k) = e–3k cos 4k, k ≥ 0
iii) f(k) = (k + 1)2k, k ≥ 0

b) Find the largest eigen value and corresponding eigen vector of the following

matrix, using Power method, choosing the initial vector as 

1

1

1
















.

A =
4 1 0

1 2 1

0 1 1

















[9]
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Q3) a) Find inverse z - transform of the following (any two) : [8]

i)
1

(z − 3)(z − 2)
, 2 < z <3 ii)

z

z − 1
4





 z − 1

5






, z > 1
4

iii)
z2

z2 + 1
, z >1

b) Apply Gauss Jordan method to solve the system of equations : [8]
x1 + x2 + x3 = 9
2x1 – 3x2 + 4x3 = 13
3x1 + 4x2 + 5x3 = 40

Q4) a) Use Newton-Raphson method to solve the equations : [8]
x2 + xy + y2 = 7
x3 + y3 = 9
with the initial values
x

0
 = 1.5, y

0
 = 0.5.

Perform three iterations.
b) Solve the following by Cholesky’s method [8]

2x1 + x3 = 1
3x2 – 2x3 = 8
x1 – 2x2 = –3

Q5) a) Using Householder’s transformation, reduce the matrix A =
1 3 4

3 1 2

4 2 1

















into tridiagonal matrix. [8]
b) Solve the following difference equation : [8]

12f(k + 2) – 7f(k + 1) + f(k) = 0, k ≥ 0 Given that f(0) = 0, f(1) = 3.

SECTION - II

Q6) a) Use Runge-Kutta method to solve the following system at t = 1.5. [8]

′y1

′y2







=
0 1

−5 −2






y1

y2







Given that at t = 0, 
y1

y2







=
2

−4





 taking step size equal to 1.5.
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b) Using Adams-Bashforth method, obtain the solution of

dy

dx
=1 + y2

at x = 0.8, given y(0) = 0, y(0.2) = 0.2027, y(0.4) = 0.4228,
y(0.6) = 0.6841. [8]

Q7) a) Use modified Euler’s method to find the value of y when x = 0.1, given that

dy

dx
= x 2 + y , y(0) = 1,

Also given that the step size h = 0.05. [7]

b) Solve 
∂ 2u

∂t 2
= 4

∂ 2u

∂x 2

subject to the conditions
u(0, t) = 0
u(4, t) = 0
u(x, 0) = x(4 – x)

∂u

∂t
= 0 at t = 0

Taking h = ∆x = 1 and k = ∆t  = 0.5, find the values of u upto t = 1.5. [9]

Q8) a) Find the extremals of the functional ′y 2

x 3






x0

x1

∫ dx . [8]

b) Solve the boundary value problem ′′y − y + x = 0 , 0 ≤ x ≤ 1( ) ,
y(0) = y(1) = 0, by Reyleigh-Ritz method. [8]

Q9) a) Prove, using Euler’s equation, that the shortest distance between two
points in a plane is a straight line. [8]

b) A random sample of five motor-car tyres is taken from each of 3 brands
manufactured by three companies. The lifetime of these tyres, is shown
below. On the basis of the data, test whether average lifetime of the
3 brands of tyres are equal or not.

          Life time of tyres (’000 miles)
Brand A B C

35 32 34
34 32 33
34 31 32
33 28 32
34 29 33

(Given F
.05

 = 3.89 for d.f (2, 12)) [8]
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Q10)a) A manufacturer claims that only 4% of his products supplied by him are
defective. A random sample of 600 products contained 36 defectives.
Test the claim of the manufacturer. Given z =1.96  at 5% level of
significance. [5]

b) A random sample of 16 values form a normal population showed a mean
of 41.5 cm and the sum of squares of deviations from the mean equal to
135 sq.cm. Test the hypothesis that the mean of the population is 43.5 cm,
at 5% level of significance. [6]
Given : t = 2.13, for degrees of freedom = 15.

c) Test the hypothesis that the colour of the Son’s eyes is not associated

with that of the father’s, from the following data : [Table value of χ 2
 at

5% level of significance is 3.84] [7]

Eye colour of sons
Eye colour of falbers Light Not Light Total

Light 471 151 622

Not Light 148 230 278

Total 619 381 1000

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

[3865] - 439
M.E. (Civil) (Hydraulic Engineering)

FLUID MECHANICS
 (2008 Course) (501303)

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

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

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

SECTION - I

Q1) a) Derive the continuity equation in polar co-ordinates for steady
compressible fluid flow. [8]

b) The stream function in a two-dimensional flow is 4 = 6x – 4y + 7xy
verify whether the flow is irrotational. Determine the direction of
streamline at a point (1, –1) Also determine velocity potential. [8]

Q2) a) Derive Navier-stokes equation of motion for viscous fluids. [10]
b) What are the limiting cases of Navier-Stokes equation? Also explain

‘no slip’ condition. [6]

Q3) a) A smooth flat plate with a sharp leading edge is placed at zero incidence
in free stream of water flowing at 3 m/s. Determine the distance from
leading edge where the transition from laminar to turbulent flow may
start. Also calculate boundary layer thickness at this transition point.[8]
Take viscosity of water = 1 centipoise.

b) For the given velocity distribution, [8]
2

2 ⎟
⎠
⎞⎜

⎝
⎛−⎟

⎠
⎞⎜

⎝
⎛=

δδ
yy

V

u

Find the value of δ/δ*
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Q4) Write short notes on any three : [18]

a) Laminar & turbulent boundary layer.

b) Separation of boundary layer.

c) Karman’s momentum integral equation.

d) Graphical method of flow net.

SECTION - II

Q5) a) Explain what do you mean by : [6]

i) Transonic flow.

ii) Shockwave.

iii) Mach angle.

b) Up to which limit of mach number can we neglect the compressibility

effects and treat the fluid as incompressible? and how, prove it. [10]

Q6) a) A supersonic aircraft flies at an attitude of 1800 m where the air

temperature is 4°C. Determine the velocity of aircraft if its sound is

heard 5 seconds after its passage over the head of the observer. [8]

b) Derive the energy equation for compressible fluids. [10]

Q7) a) Write a note on Prandtl’s mixing length theory. [8]

b) What do you understand by i) intensity of turbulence ii) Scale of

turbulence. [8]

Q8) a) Derive Karman-Prandtl velocity equation and discuss the role of laminar

sublayer on velocity distribution. [10]

b) What are the characteristics of turbulent flow? How does that head loss

vary with mean velocity? [6]
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Total No. of Questions : 8] [Total No. of Pages : 3

[3865]-446
M.E. (Civil-Hyd.)

OPEN CHANNEL HYDRAULICS
 (2008 Course) (501308)

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

1) Answer any three questions from each section.
2) Answer any 3 questions from Section - I and 3 questons from Section - II.
3) Answers to the two sections should be written in separate answer booklet.
4) Neat diagrams must be drawn wherever necessary.
5) Figures to the right indicate full marks.
6) Your answer will be valued as a whole.
7) Use of electronic pocket calculator is allowed.
8) Assume suitable data, if necessary.

SECTION - I

Q1) a) “For Open Channel Flow free surface itself is the Hydraulic Grade

Line.” Explain this statement in detail. What is the difference between

Specific Energy and Specific Force? The unit of specific force is m3.

Explain this Specific Energy equation is a cubic equation. How to

solve it and how many valid roots you can derive after solving it. [9]

b) Differentiate between actual loss and theoretical loss in a Hydraulic

Jump in an open channel. Derive the relation between the pre-jump

and post-jump depth in terms of Froude Number. [9]

Q2) a) What do you mean by channel transition? Discuss about formation of

Hydraulic Jump in expanding channel. What are the various uses of

Hydraulic Jump? [8]

b) Derive the Dynamic Equation of Gradually Varied Flow. Discuss in

detail about M1 and S3 flow profile. [8]
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Q3) a) Discuss in detail about the ‘Standard Step Method’ of ‘Gradually Varied

Flow’. In manual calculation you are supposed to take three to four

steps. If the calculation is done by computer then one can even take

one hundred steps. Comment on the convergence of the error, if the

calculation is done with the help of computer programming. [8]

b) What do you mean by ‘Spatially Varied Flow’? Discuss it in detail

and give the general solution of the Differential Equation which is

applicable to Spatially Varied Flow’. [8]

Q4) Write Short Notes (Any Four) : [16]

a) Back Water Curve.

b) S-1 Profile.

c) Velocity Correction Factor.

d) Strong Hydraulic Jump.

e) Use of FDM in Open Channel Flow.

SECTION - II

Q5) a) What do you mean by ‘Flood Routing’? Discuss about Momentum

Equation in detail and derive its differential form. [9]

b) Discuss about Chow’s Method in detail. What is the specialty of this

method? [9]

Q6) a) What do you mean by Surge? Explain it with neat diagrams. What is

the difference between positive and negative surge? Give one example

for each. [8]

b) A 12 metre wide rectangular channel supplies 48 m3/s water at a normal

depth of 2.6 metre to a turbine installation site. Due to a major reduction

in load, the supply to the turbine is cut down to 6 m3/s only. Determine

the velocity of propagation of the surge wave and also the height of

the surge. [8]
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Q7) a) What do you mean by Exchange coefficient in Stratified Flow. Discuss

in detail about that. [8]

b) A rectangular channel carries a discharge of 12m3/s per metre width

over a bed slope of 0.0004. If the depth of flow at a section is 6m, how

far upstream or downstream the flow depth will be within 10% of the

normal depth. Take Manning’s ‘n’ as 0.015, use direct step method

and take three steps. Sketch the profile and classify it. [8]

Q8) Write short notes (any four) : [16]

a) Muskinghum method.

b) Standing and Progressive Waves.

c) Celerity.

d) Difference between mild and oscillating jump.

e) Dam Break Problem.
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Total No. of Questions : 8] [Total No. of Pages : 4

[3865] - 453
M.E. (Civil/Structures)

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

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

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

SECTION - I

Q1) a) Analyze the beam shown in Fig 1.a, using stiffness member approach

or flexibility method. [12]

b) i) Show with a suitable example that stiffness and flexibility are

reciprocal of each other.

ii) Explain with a suitable example half bandwidth of stiffness

matrix. [5]

Q2) a) A steel truss is as shown in the Fig. 2.a. The modulus of elasticity is

210 GPa. The cross sectional area of member AB is 200 mm2, BC is

300 mm2, and CA is 350 mm2. Calculate the internal forces in the

members of the truss. Use stiffness method. [12]
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b) Derive the transformation matrix for a plane frame member. [5]

Q3) a) Find the nodal displacements for the given portal frame in Fig. 3.a

using stiffness matrix method. [8]

b) Derive the expression for the critical load P for a simply supported beam

column shown in Fig. 3.b with a concentrated load at the centre. [8]
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Q4) a) Using Runge-Kutta method of order 4, find y for x = 0.1, 0.2 given

dy/dx = xy + y2, y(0) = 1. [8]

b) Solve the following equation for y (0.2) [8]

10 d2y/dx2 + (dy/dx)2 + 6x = 0

Given y(0) = 1, y' (0) = 0.

SECTION - II

Q5) a) A square plate of size 4 m × 4 m is simply supported on all the four

edges and supports a uniformly distributed load over the whole surface

of intensity 4000N/m2. It has uniform flexural rigidity D. Use finite

difference technique to obtain deflection at the centre of the plate. Use

an interval of 1m. [9]

b) A bar fixed at one end and free at the other end has a rectangular cross-

section of uniform thickness of 30 mm. It has width of 50 mm at the

free end and 100 mm at the fixed end. It has a length of 2m. Modulus

of elasticity for the material of the bar is 2 × 105 N/mm2. Calculate the

axial buckling load for the bar using finite difference technique. Use

0.5 m interval. [8]

Q6) a) Table below, shows the values of y at selected values of x. [10]

x 3 4 5 6 7

y 4 6 10 16 24

Develop a polynomial equation for y in terms of x using least square

method.

b) If q = 4 + 3x, obtain an expression for q in Fourier series form, and

check the values of q at points x = 2, x = 4 and x = 6 using first two

terms of the Fourier series and compare with actual values. [7]

�������	�� �



Q7) a) Values of independent variable x and corresponding values of y at

points A, B, C, D are given below. [10]

x  2.5 4.5 6.0 7.0

y 55 63 48 28

Develop spline fit equations for ABC and BCD.

b) From the same set of values at points A B C D as given in part a) of

this question, interpolate the value of y at x = 5. [6]

Q8) a) From the following set of values of v at prescribed values of u [8]

u 7 8 9 10 11

v 20 30 24 14 02

Obtain area under the curve from u = 7 to u = 11 using

i) Trapezoidal rule and

ii) Simpson’s Rule.

b) Write short notes on : [8]

i) Fast Fourier Transform.

ii) Gauss Quadrature.
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Total No. of Questions : 6] [Total No. of Pages : 3

[3865] - 455

M.E. (Civil) Structures

STRUCTURAL DYNAMICS

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

Instructions to the candidates:

1) Answer any two questions from each section.

2) Answers to the two sections must be written in separate 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) What is degree of freedom of vibrating system? Describe types of

vibrating system based on DOF. [5]

b) Obtain equation of motion for under-damped free vibrations of SDOF

system. [10]

c) A system vibrating with natural frequency 6Hz starts with an initial

amplitude of 20 mm and initial velocity of 200 mm/s. Determine

i) Natural period ii) Amplitude iii) Max. velocity and max. acceleration

iv) Phase angle v) Equation of Motion. [10]

Q2) a) Obtain general solution for equation of motion of undamped forced

SDOF system subjected to harmonic loading F = Fo sin (wt). Also

show that forced vibrations depend on frequency ratio. [7]
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b) An SDOF system consists of a mass 20kg, a spring of stiffness 2200

N/m and a dash pot with a damping coefficient 60N-s/m is subjected

to a harmonic force F = 200 sin (5t). Determine i) critical damping ii)

frequency ratio iii) damped frequency iv) static deflection v) steady

state response. [8]

c) What is impulsive loading? Obtain expression for total displacement

produced by an exciting force F(t) acting on undamped oscillator using

Duhamel’s Integral. [10]

Q3) Write notes on : [25]

a) Non-Linear analysis by step-by-step method.

b) Response of undamped system to rectangular pulse.

c) Logarithmic Decrement.

d) Transmissibility and Vibration Analysis.

e) Mathematical Modeling of vibrating system.

SECTION - II

Q4) a) Describe the concept of ‘Shear Building’. What are the assumptions

made in idealizing the shear building? [5]

b) Describe ‘Orthogonality and Normality Principles’ of mode shapes of

MDOF. [5]

c) Determine the natural frequency and mode shapes of a two storey structure

shown in Figure 4.1. Assume I = 5 × 105 mm4 and E = 2 × 104 N/mm2.

[15]
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Q5) a) Derive equation for free vibrations of uniform shear beam. [7]

b) Discuss applications of Finite Element Method in vibration problems.[8]

c) Using Rayleighs Method, obtain the natural frequency for uniform

cantilever of mass ‘m’ and span ‘L’ supporting mass ‘M’ at free end.[10]

Q6) Write notes on : [25]

a) Wilson Theta Method.

b) Power and Stodola Method.

c) Tuned Mass Damper.

d) Mode Superposition Method.

e) Forced vibrations of shear building.
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Total No. of Questions : 12] [Total No. of Pages : 5

[3865] - 477
M.E. (Mechanical)

(Design, Heat Power, Mechatronics and Automotive Engg.)
TECHNOLOGY AND FINANCIAL MANAGEMENT

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

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

SECTION - I

Unit - I

Q1) a) Distinguish between : [10]

i) Primary and Secondary capital markets

ii) Shares and Debentures

b) A company has prepared the following sales budget for the first five

months of 2009 [8]

Sales Budget (Units)

January 10,800

February 15,600

March 12,200

April 10,400

May 9,800

Inventory of finished goods at the end of every month is to be equal to

25% of sales estimate for the next month. On 1st January, 2009 there

were 2,700 units of product on hand. There is no work-in-progress at

the end of any month. Every unit of product requires to types of

materials in the following quantities :
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Material A - 4 kg and Material B - 5 kg

Materials equal to one half of the requirement of next month’s production

are to be in hand at the end of every month. This requirement was met

on 1st January 2009. Prepare the following budgets for the quarter

ending 31st March 2009

i) Production budget (Quantitative)

ii) Material purchase budget (Quantitative)

OR

Q2) a) Explain the following in brief: [8]
i) Sources of long term finance

ii) Financing and Dividend decisions of finance

b) A department of company X attains sale of Rs. 6, 00,000 at 80% of

the normal capacity and its expenses are given below: Draw up a flexible

budget based on this data for operating at 90%, 100% and 110% of

normal capacity. [10]
Rs.

Office salaries 90,000

General expenses 2% of the sales

Depreciation 7,500

Rates and taxes 8,750

Salaries 8% of the sales

Traveling expenses 2% of the sales

Sales office 1% of the sales

General expenses 1% of the sales

Wages 15,000

Rent 1% of the sales

Other expenses 4% of the sales

Unit - II

Q3) a) Distinguish between : [8]
i) Cost control and Cost reduction

ii) Direct and indirect labor cost
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b) A company has a production capacity of 12,500 units and normal

capacity utilization is 80%. Opening inventory of finished goods on

1-1-1999 was 1000 units. During the year ending 31-12-1999, it

produced 11,000 units while it sold only 10,000 units.

Standard variable cost per unit is Rs. 6.50 and standard fixed factory

cost per unit is Rs.1.50. Total fixed selling and administration overhead

amounted to Rs.10,000. The company sells its product at Rs.10 per unit.

Prepare the income statement under Marginal Costing. [8]

OR

Q4) a) What are the distinctive characteristics of process costing? Explain.[8]

b) The following data are available pertaining to a product after passing

through two processes A and B. Output transferred to process C from

process B, 9120 units for Rs. 49,263. The expenses incurred in process

C are as follows : [8]

Sundry materials : Rs. 1,480

Direct Labor : Rs.6,500

Direct expenses : Rs. 1,605

The wastage of process C is sold at Rs. 1.00 per unit. The overhead

charges were 168% of direct labor. The final product was sold at

Rs. 10.00 per unit fetching a profit of 20% on sales. Find the percentage

of wastage in process C and prepare process C account.

Unit - III

Q5) a) Explain the theory of consumer’s demand with the help of indifference

curve analysis. Also explain. [10]

i) Income effect and

ii) Substitution effect.

b) How does international trade affects domestic trade? Explain. [6]

OR
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Q6) a) Explain the effect of inflation on business and economy. [6]
b) Explain the following in brief : [10]

i) Types of unemployment.
ii) Monopoly and Oligopoly.

SECTION - II
Unit - IV

Q7) a) “Standards make an enormous and positive contribution to most aspects
in our lives” Elaborate the above statement with examples. [6]

b) Explain in brief the essential clauses of ISO - 9000 and ISO - 14000
family? [10]

OR

Q8) a) Draw a flow chart for a typical JIT process and elaborate its advantages
as well as disadvantages? [8]

b) Explain Juran’s ten steps to quality improvement in manufacturing
industry? [8]

Unit - V

Q9) a) Explain the stages involved in project life cycle with a neat line
diagram? [6]

b) A project consists of 8 activities having precedence relation and activity
times as given below. Draw the network diagram, compute the critical
path and show the EST,EFT,LST, LFT, Slack for each activity in a
tabular form. [12]

Activity Immediate predecessor Activity time (weeks)
P - 12

Q - 20

R - 28

S R 12

T P,Q 28

U T,S 12

V S 8

W U,V 8
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OR

Q10)a) Explain the optimization of project cost with time in project network
problems. [6]

b) Consider the details of a project as shown in table below. The normal
time in days, normal cost, crash time in days and crash cost for each of

the activities in the project are given. The indirect cost of the project is
Rs. 100 per day. Find the crashed duration of the project with optimal

total cost. [12]
Activity Immediate Normal time Normal  Crash time Crash

predecessor (days) cost (Rs.) (days) cost (Rs.)
A - 6 600 4 750

B A 5 400 4 450
C A 6 1200 3 1650

D A 7 1000 4 1360
E B 10 500 8 550

F C,E 5 800 4 910
G D 4 1500 3 1660

Unit - VI

Q11)Write short notes on : [16]
a) Management by objectives.
b) Training and development of man power.

c) Role of R&D centre in a automobile Industry.
d) Recruitment and selection of man power for a MNC.

OR

Q12)Write short notes on : [16]
a) Organizational behavior models.

b) Technology transfer and innovation.
c) Factors affecting man power planning.

d) Essential welfare and motivational activities in an industry.
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Total No. of Questions : 10] [Total No. of Pages : 3

[3865] - 535

M.E. (Mechanical) (Automotive Engineering)

AUTOMOTIVE SAFETY AND REGULATIONS

 (2008 Course) (502303(C))
Time : 3 Hours] [Max. Marks : 100

Instructions to the candidates:

1) Answer any three questions from section I and three questions from section II.

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

3) Neat diagrams must be drawn wherever necessary.

4) Use of electronic non programmable calculator is allowed.

5) Assume suitable data, if necessary.

SECTION - I

Q1) a) What do you understand by Vehicle Safety? What are objectives of it?
List out various provisions of safety aspects incorporated in a modern car.

[8]

b) Explain the term “Active Safety system” and “Passive safety system”.
Give suitable example of each. [8]

Q2) a) Define and explain with neat sketch how a vehicle structure is designed
for crashworthiness. [6]

b) Describe various steps involved in crash testing of vehicles. What
parameters are studied in crash test? Discuss in detail. [6]

c) What instrumentation is needed to study various parameters in a crash
test? Give details. [4]

Q3) a) Draw sketch of a typical seat and driver while seated in automobile
fully belted. Indicate the directions of forces on various body part and
seat belt anchorage system. [6]
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b) Draw approximate dimensions to the arrangement in the figure mentioned
in Q3 (a) above. Calculate forces on anchorage when sudden brake is
applied to vehicle running at high speed. Consider mass of driver 70 kg.
Assume declaration at sudden braking to be equal to 20 g. [6]

c) What are types of automobile seats? Explain with neat sketch
construction of front seat. [4]

Q4) a) What is pedestrian safety? Justify need of it. Explain pedestrian accidents
observed by hitting various vehicles causing fatal and non fatal injuries.

[6]
b) Explain “Injury measurement and criteria” for human body undergone

with impact during accident. What is injury rating? Explain. [6]
c) Discuss importance of ergonomics in Automotive safety. [4]

Q5) Write short note on the following (any three) : [18]
a) Anthropometry data for automobile occupancy.
b) Crash testing.
c) Seat belt and its anchorage.
d) Head Restraint.
e) Crash dummies.

SECTION - II

Q6) a) What is the role of proper lighting and reflecting devices in automobile
safety? Name different types of lighting and signaling devices used in
modern automobile. [8]

b) What testing procedure is followed for lamps and reflectors in
automotive testing laboratory? Explain beam pattern and specification
followed for head lamp testing as per CMVR rules. [8]

Q7) a) Explain the optics of human eye. [6]
b) Explain briefly construction and working principle of head lamp used

in automobile. [6]
c) What is LED? State merits and demerits of LEDs used in automobile

lighting systems. [4]
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Q8) a) Write a detail note on various Automotive Standards giving procedure

for type approval and conforming safety of critical components. [8]

b) Name the different types of environments tests defined in the Indian

standards for evaluation of lighting and signaling devise. Explain them

briefly. [8]

Q9) a) Draw neat sketch specifying dimensions and color code as per Motor

vehicle Act 1988 for following signs. [8]

i) No Entry or Straight prohibited.

ii) Right turn prohibited.

iii) Cross Road.

iv) Parking Both Sides.

b) Explain briefly what procedures to be followed for passing a permit of

commercial vehicles by regulatory authority RTO. [8]

Q10)Write short note on the following (any three) : [18]

a) Adoptive front lighting system.

b) CMVR rules and standards.

c) Testing Tracks for vehicles.

d) Luminance meter and its principle.

e) Types of rear view mirrors.
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Total No. of Questions : 12] [Total No. of Pages : 4

[3865] - 539
M.E. (Electrical) (Control System)
NONLINEAR CONTROL SYSTEM
 (Revised 2008 Course) (503103)

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

1) Attempt Q.No.1 or 2, Q.No.3 or 4, Q.No.5 or 6 from Section - I & Q.No.7 or 8,
Q.No.9 or 10, Q.No.11 or 12  from Section - II.

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

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

SECTION - I

Q1) a) Discuss the characteristics of nonlinear system : [8]

i) Frequency - Amplitude dependance.

ii) Jump resonance.

iii) Limit cycle.

iv) Soft and Hard excitation.

b) Explain following terms : [8]

i) Phase plane.

ii) Phase plane trajectory.

iii) Isoclines.

iv) Phase portrait.

OR

Q2) a) Explain different singular points for non-autonomous system. [8]

b) Compare phase plane, Describing function method and Liapunov

method for the analysis of nonlinear system. [8]

������

�����



Q3) a) Explain Delta method for phase plane analysis. [8]

b) Using Isocline method draw phase plane trajectory of second order

system 0542

2

=++ x
dt

dx

dt

xd . Taking starting point as x�  = 1.5 x = 0.[8]

OR

Q4) A unity feed back control system consists of a nonlinear element in series

with linear transfer function G(s) = 
)1( +ss

y

The nonlinear function is defined by

f (e) = 0.1 for e ≥ 0.1

f (e) = 0 for – 0.1 ≤ e ≤ 0.1

f (e) = – 0.1 for e ≤ – 0.1

where e is error signal. Construct phase plane trajectory in (e, e� ) plane

using isocline method. Take step input amplitude 1 unit and initial condition

(1, 0). Also comment on stability. [16]

Q5) a) Derive describing function for Backlash. [9]

b) Determine frequency and amplitude of limit cycle if it exists and

comment on stability of the system for unity feed back control system

with a gain saturating amplifier with [9]

f (e) = + 1 e ≥ 1

f (e) = e – 1 ≤ e ≤ 1

f (e) = – 1 e ≤ – 1

and forward transfer function is 
)2(

100
+ss

.

OR

Q6) Explain the following for absolute stability : [18]

a) Circle criterion.

b) Popov criterion.
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SECTION - II

Q7) a) Test the following function for positive definiteness [8]

4x
1
2 + 3x

2
2 + 5x

3
2 + 2x

1
x

2
 – 3x

1
x

3
 + 2x

2
x

3

b) Explain Liapunov’s direct method and its mathematical representation

for stability determination. [8]

OR

Q8) a) Select Liapunov function and determine stability [8]

⎥
⎦

⎤
⎢
⎣

⎡
⎥
⎦

⎤
⎢
⎣

⎡
−−

=⎥
⎦

⎤
⎢
⎣

⎡

2

1

2

1

52

10

x

x

x

x

�

�

b) The system equations are given below [8]

1x�  = 2x
2
, 2x�  = – x

1
 – 3x

2

Select i) V = 2x
1
2 + x

2
2 & ii) V = x

1
2 + 2x

2
2 as Liapunov function and

determine stability for each case.

Q9) a) Apply Krasovski method to assess the stability of equilibrium point

x(0) of the system given below [8]

1x�  = 2x
1
,

2x�  = x
1
 – x

2
 – 

4

2
2x

b) Show that the system described below is unstable using characteristic

equation xx ⎥
⎦

⎤
⎢
⎣

⎡
−

=
23

10
�

verify the result using Liapunov method. [8]

OR

Q10)a) Explain Krasovski method to assess the stability of equilibrium point.

[8]

b) For linear time-invariant system x�  = Ax derive the expression

AT P + PA = – Q

Where P & Q are symmetric positive definite matrices. [8]
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Q11)a) Explain the terms : [9]

i) Sliding phase.

ii) Reaching phase.

iii) Chattering as used in sliding mode control.

b) Consider Vander pol’s equation [9]

1x�  = x
2

2x�  = – x
1
 – (x

1
2 – 1) x

2
 + u

Calculate relative degree taking out put y as

i) y = 3x
1

ii) y = x
2

iii) y = x
1
2 + x

2
.

OR

Q12)a) Explain the terms : [9]

i) Input - output linearization for SISO system.

ii) The relative degree of a system.

b) Determine the sliding dynamics along sliding set for the system [9]

1x�  = – 2x
1
 – x

2
 + sign (– x

1
 – x

2
)

2x� = x
1
.
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Total No. of Questions : 6] [Total No. of Pages : 2

[3865] - 571
M.E. (E & TC) (Microwave)

RF WAVE AND MICROWAVE CIRCUIT DESIGN
 (2008 Course) (504223)

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

1) Solve any two questions from each section.
2) Figures to the right indicate full marks.
3) Assume suitable data whenever necessary.

SECTION - I

Q1) a) Explain the concept Inter Symbol Interference. How ISI affects the

wireless communication? Derive expression for rolloff factor. [12]

b) What is intermodulation? Derive an expression for third order intercept

point. [13]

Q2) a) Explain in detail n-channel MOSFET along with its operating

frequency and electronic applications. [13]

b) An abrupt p-n junction made of Si has the acceptor and donor

concentration of N
A
 = 1015 cm-3 and N

D
 = 5 × 1012 cm-3 respectively.

Assuming that device operates at the room temperature, determine:

i) The barrier voltage.

ii) The space charge width.

iii) The peak electric field across the junction

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

�� ε'r = 11. [12]

Q3) a) Design N-type three phase surface channel CCD. [12]

b) Describe in detail operating principal of BARITT diode. [13]
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SECTION - II

Q4) a) For the tunnel diode circuit shown, assume E
B
 and e

s
 have zero source

resistance, calculate the current gain, voltage gain and power gain for

tunnel diode in parallel loading. [13]

b) Explain in detail High Power Amplifier. [12]

Q5) a) Focus on bilateral design approach for microwave amplifier. [12]

b) Find the stability regions of a transistor whose S parameters are as :

S
11

 = 0,7 – 70°, S
12

 = 0.2–10°, S
21

 = 5.585° and S
22

 = 0.7–45°. [angle

to be rawn]. (note : angles are expressed in degree). [13]

Q6) a) Design a BJT Colpitts oscillator for 200 MHz. The parameters are

V
ce

 = 3v, Ic = 3 mA at room temperature. C
bc

 = 0.1pF, R
be

 = 2KΩ,

R
ce

 = 10KΩ, C
be

 = 100pF. If the inductance should not exceed

L
3
 = L = 50nH, find the value of capacitances in the feedback loop.

[13]

b) Write short notes on DR oscillator and YIG tuned oscillator. [12]
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Total No. of Questions : 8] [Total No. of Pages : 2

[3865] - 576
M.E. (E & T/C)(Microwave)

SPEECH PROCESSING AND APPLICATION
 (Revised Course 2008 ) (504225) (Elective - II)

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

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

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

SECTION - I

Q1) a) Explain the following acoustic characteristics of speech : [8]

i) Frequency analysis. ii) Formants.

iii) Consonants. iv) Vowels.

b) Explain the various linguistic units of speech. [6]

c) Explain the following terms with respect to articulation : [4]

i) Bilabial.

ii) Alveolar.

iii) Nasals.

Q2) a) Explain the speech recognition process with the help of neat diagram.

[6]

b) Explain the difference between speech recognition and speaker

recognition. [6]

c) Explain any one method of speech enhancement. [4]
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Q3) a) Explain the various measures of assessing the quality of coded speech.[8]

b) Explain how neural network architecture can be used in speech

recognition. Explain TDNN (Time Delay Neural Network) architecture

used for stop consonants recognition. [8]

Q4) Explain what do you mean by speech digitization. Explain the various

speech digitization techniques and compare their performance. [16]

SECTION - II

Q5) a) Explain what do you mean by spectral distance measures of speech

recognition. [4]

b) Explain the steps in LPC analysis. [4]

c) Explain LPC spectral matching measure. [8]

Q6) a) Explain how Hidden Markov Model (HMM) can be used for speech

recognition. [8]

b) Explain the three basic problems in HMM. [8]

c) Explain the strengths of HMM. [2]

Q7) a) Explain the major elements of a voice processing system. [6]

b) Explain the hardware architecture of voice processing system with the

help of block diagram. [6]

c) Explain stand alone versus network controller voice processing

architecture. [4]

Q8) a) Explain line echo cancellation and acoustic echo cancellation with the

help of neat diagram. [8]

b) Draw the ensemble interval histogram computational model of auditory

nerve system and explain the characteristics of model. [8]
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Total No. of Questions : 6] [Total No. of Pages : 2

[3865]-578

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

MICROWAVE INTEGRATED CIRCUITS

 (2008 Course) (504228)
Time : 3 Hours] [Max. Marks : 100

Instructions to the candidates:

1) Solve any two questions from each section.

2) Figures to the right indicates full marks.

3) Assume suitable data, whenever necessary.

SECTION - I

Q1) a) What are the methods of MIC synthesis? Discuss any one of them.[15]

b) Design a microstrip line for 100 ohm characteristic impedance. The

substrate thickness is 0.138 cm with �r = 2.0. What is the guide

wavelength on this X-line, if operating frequency is 3.0 GHz. [10]

Q2) a) What are microstrip discontinuities? Discuss in details. [12]

b) Design a microstrip antenna to operate at 1.8GHz given the substrate

used in the design is FR4 PCB material with the following parameter:

ε
r
 = 4.6 [13]

tan δ = 0.022

h = 1.6 mm

copper thickness = 35μm

Q3) a) Explain, discuss and compare hybrid and monolithic microwave

integrated circuits. [13]

b) Describe the technological steps involved in the fabrication of hybrid

ICs. [12]
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SECTION - II

Q4) a) Explain in detail the technique involved in the measurement of noise

in MIC circuits. [13]

b) Design Chebyshev band pass filter with following specification. [12]

Cut off frequency = 100MHz,

Number of order = 3 and

Impedance = 50 ohm.

Q5) a) Discuss MIC differential phase shifter in detail. [13]

b) Design 12.5 to 14.5 GHz Ku-band Monolithic analog frequency

divider. [12]

Q6) a) Draw the layout diagram and the equivalent circuits of the following

microstrip Components : [13]

i) An equivalent split Wilkinson power divider.

ii) An unequivalent split Wilkinson power divider.

iii) A quadrature (90°) hybrid branch line coupler.

iv) A hybrid or Rat-race in microstrip form.

b) Write short notes on (any two) : [12]

i) GaAs-FET digital attenuator.

ii) Various types of integrated circuit antennas and their circuit

topologies.

iii) Application of MICs in satellite communication systems.

iv) Feature trends in MICs.
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Total No. of Questions : 8] [Total No. of Pages : 2

[3865] - 444
M.E. (Civil-Hydraulic)

HYDROINFORMATICS AND SIMULATIONS
 (2008 Course)

Time : 3 Hours] [Max. Marks : 100

Instructions to the candidates:

1) Answer any 3 questions from each section.

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

3) Neat diagrams must be drawn wherever necessary.

4) Figures to the right indicate full marks.

5) Your answer will be valued as a whole.

6) Use of electronic pocket calculator is allowed.

7) Assume suitable data, if necessary.

SECTION - I

Q1) Define Hydroinformatics. What are the techniques used in Hydroinformatics?

Explain use GIS as Hydroinformatics tool. [16]

Q2) Discuss Multi-criteria decision support system. Discuss design of decision

support system for flood control. [16]

Q3) Discuss various methods of simulations. Discuss possible simulation model

for predicting reservoir operation. [16]

Q4) Write short notes on (any two) : [18]

a) Any practical simulation model.

b) Role of Decision support system in Hydraulic Engineering.

c) Scope of internet in Hydroinformatics.
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SECTION - II

Q5) What is conjugate gradient algorithm? Explain different search routines of

conjugate gradient algorithm. [16]

Q6) Give step by step working of Genetic Algorithm. [16]

Q7) a) Explain the terms epoch, normalization, performance function,

activation function, delta rule, overfitting in relation to artificial neural

networks. [8]

b) Write short notes on : [8]

i) Crossover in GA.

ii) Comparison between artificial neural networks and statistics.

Q8) Write short notes on (any two) : [18]

a) Gradient descent algorithm with momentum.

b) Applications of GA in Water resources Engineering.

c) Recurrent Neural Networks.
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Total No. of Questions : 10] [Total No. of Pages : 4

[3865] - 503
M.E. (Mechanical) (Design Engineering)
VIBRATIONS AND NOISE CONTROL

 (2008 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) Figures to the right indicate full marks.
4) Use of logarithmic table and electronic pocket calculator is allowed.
5) Assume suitable data, if necessary.

SECTION - I

Q1) For the system shown in Fig. No. 1, obtain three natural frequencies and

corresponding mode shapes. Sketch all modes. [16]

Q2) A bar fixed at one end is pulled at the other end with a force ‘F’ as shown in

Fig. No.2. The force is suddenly released. Investigate the vibration of the bar.

[16]
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Q3) Analyze undamped dynamic vibration absorber and show frequency response

for main system and absorber system. [16]

Q4) a) What is the maximum acceleration of mass ‘m’ and spring stiffness ‘k’,

if it is dropped on a hard surface through height ‘h’? [6]

b) Find the response equation of an undamped spring mass system

subjected to an isosceles triangular pulse force of height ‘F
0
’ and

duration ‘τ’. [10]

Q5) Write the short notes of the following (any two) : [18]

a) Duhamel’s Integral.

b) Influence coefficients.

c) Holzer’s Method.

SECTION - II

Q6) a) State and explain different machine vibration monitoring techniques.[8]

b) With a suitable example explain Experimental Modal Analysis. [8]

Q7) a) Derive an expression for the spectral density of a derived process. [6]

b) Give three examples of random input. How will you proceed to find

their Spectral Density? [10]

Calculate the Autocorrelation function corresponding to the ideal white

noise and to the unit step function.

Q8) A system with dry friction damping has its differential equation of motion

given by X��  + φ(X� ) + X = 0 [16]

where φ( X� ) = F when X�  is positive

= -F when X�  is negative

Obtain the trajectory of motion when the system is given an initial

displacement and released.
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Q9) a) Define and explain sound power level and sound intensity. What is

the sound pressure level of a sound source radiating energy at the rate

of 0.6 W? [8]

b) Explain Noise absorber. [8]

Q10)Write the short notes of the following (any two) : [18]

a) Jump Phenomenon.

b) Octave band analysis of sound.

c) Auto correlation function.
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Total No. of Questions : 8] [Total No. of Pages : 3

[3865] - 607
M.E. (E & TC)

SIGNAL PROCESSING
(Signal Processing Techniques)

 (2008) (504502)
Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:

1) Answer any 3 questions from each section.
2) Neat diagrams must be drawn wherever necessary.
3) Assume suitable data, if necessary.

SECTION - I

Q1) a) Explain the advantage of DFT over DTFT and hence, find N = 4

point DFT of x(n) = {1, 0, 1, 0}. [6]

b) State and explain Convolution Property of Z-Transform, and hence,

find the inverse Z-transform of [6]

21 231

1
X(Z) −− +−

=
zz

, Using Convolution Property of Z-Transform.

c) Obtain the relation between Z-Transform and DTFT, and hence find

H(Z) and H(ω) For a given difference equation [6]

y(n) – 3y(n – 1) + 2y(n – 2) = x(n) – x(n – 1)

Q2) a) Determine the Z-Transforms of the following signal and sketch the

corresponding pole-zero patterns. [8]

i) x
1
(n) = (an + a–n)u(n), a real and ≤ 1

ii) x
2
(n) = 

2
1 (n2) 

1

3
1

−

⎟
⎠
⎞⎜

⎝
⎛

n

 u(n – 1)
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b) For a given sequence x(n) = {1, 2, 3, 1} and h(n) = {1, 1, 1}, find[8]

i) Linear Convolution.

ii) Linear Convolution using Circular Convolution without zero

padding.

iii) Linear Convolution using Circular Convolution with zero padding.

iv) Show that answer in part ii is aliased in time domain.

Q3) a) Find N = 8 point DFT using Radix-2 FFT DIT algorithm for given

sequence. [8]

x(n) = {1, 1, 1, 1, 0, 0, 0, 0}

b) Using DFT and IDFT method, find the circular convolution of given

sequence. Do not use matrix method. [4]

x1(n) = {1, 2, 3, 1}

x
2
(n) = {4, 3, 2, 1}

c) Define ROC. State and explain and three Properties of ROC. [4]

Q4) a) Using Hanning window Design a low pass filter with gain of unity, cutoff

frequency of 1000 kHz and sampling frequency of 5 kHz for M = 7. [8]

b) Explain Gibb’s Phenomenon. [3]

c) Explain Symmetric and Antisymmetric FIR Filters. [5]

SECTION - II

Q5) a) Write note of Warping effect in IIR filter Design and how to avoid it?[6]

b) For the analog transfer function 
)2)(1(

2
)(H

++
=

ss
s  determine H(z)

using impulse invariance method. Assume T = 1 sec. [6]

c) Explain the difference between impulse invariant method and bilinear

transformation method in detail. [6]
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Q6) a) Design an FIR digital filter to approximate an ideal low pass filter with

gain in pass band of unity, and cutoff frequency ω
c
 = 3π/4. The length

of the impulse response should be M = 7. [8]

b) The impulse response of FIR filter is given by h(n) = {1, 2, 3, 2, 1}[8]

i) Realize using Direct from using minimum delay.

ii) Is the system is linear in phase? If yes then how.

iii) Is above system is stable? If yes then how.

Q7) a) Design a Butterworth low pass filter using Bilinear Transform method

for the following specification. [8]

0.707 ≤ | H(ejω) | ≤ 1 0 ≤ ω ≤ 0.5π
| H(ejω) | ≤ 0.2 0.75π ≤ ω ≤ π

b) Obtain the Direct Form - II and Parallel Form realization for the given

difference equation. [8]

y(n) = y(n – 1) – 0.5y(n – 2) + x(n) – x(n – 1) + x(n – 2)

Q8) a) Explain Frequency sampling method. [6]

b) Find the impulse response and step response for a given difference

y(n) – 5y(n – 1) + 6y(n – 2) = x(n) [6]

c) Difference between IIR and FIR. [4]
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Total No. of Questions : 8] [Total No. of Pages : 2

[3865]-614
M.E. (E & TC) Signal Processing

STATISTICAL SIGNAL PROCESSING
 (2008 Course)  (504507) (Sem. - II)

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

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

SECTION - I

Q1) a) State and explain Prony’s method of signal modeling. [6]

b) Implement the third order FIR filter 321

3
1

8
5

24
13

1)Z(H −−− +++= zzz ,

using Lattice filter structure. [6]
c) Write a note on one step forward linear predictor. [6]

Q2) a) Define and explain AR, MA, and ARMA process. [4]
b) Consider the ARMA Process generated by the difference equation [8]

x(n) = 1.6x(n – 1) – 0.63x (n – 2) + w(n) + 0.9w(n – 1)
i) Determine the system function of the whitening filter and its poles

and zeros.
ii) Determine the power density spectrum.

c) Using Spectral Factorization Method find H(z) for a MA(1) process
that has an autocorrelation sequence given by [4]

r
x
(k) = 17δ(k) + 4[δ(k – 1) + δ(k + 1)]

Q3) a) State and explain Levinson Durbin algorithm. [6]

b) Using Levinson Durbin algorithm find Reflex coefficient j  and filter

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

�
���
�
���
����
����
�����.[8]

c) What are the advantages of lattice filter? [2]
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Q4) a) Explain the MYWE method for modeling an MA(q) Process. [8]
b) For N = 2 FIR Least Square Inverse system having a unit sample

response g(n) = δ(n) – 0.64δ(n – 1) [8]
i) Find residual energy due to truncation ε

t
.

ii) FIR Coefficients h(n).
iii) Minimum Square error {ε}

min
.

SECTION - II

Q5) a) Justify why Periodogram Method is asymptotically unbiased but not a
consistent estimation. [6]

b) Write notes on All Pole Modeling Using Prony’s Method. [6]
�� �� ����
��!
"#$
%����
"����
���
&�
�	�'
��
��������
��'
(�'�������[6]

Q6) a) Explain and derive the algorithm for Bartlett Method. [8]
b) Determine the frequency resolution and figure of merit of the

Periodogram, Bartlett, Welch and Blackman Tukey Method for the
quality factor of Q = 10. Assume that overlap In Welch’s method is
50% and length of the sample sequence is N = 1000. [8]

Q7) a) Compare Periodogram, Modified Periodogram, Bartlett and Welch
Method. [6]

b) Consider a signal x(n) = d(n) + v(n); where d(n) is a AR(1) Process that
satisfies the difference equation. [10]

d(n) = 0.6d(n – 1) + w(n)
Where w(n) is a white noise sequence with variance σ

w
2 = 0.64 and σ

v
2 = 1.

i) Determine the auto correlation sequence r
x
(k) and r

d
(k).

ii) Design a wiener filter of length M = 3 to estimate d(n).
iii) Determine the MMSE for M = 3.

Q8) a) For causal FIR Wiener Filter derive Wiener-Hope equation and
Minimum error. [8]

b) Write a note on parametric and non parametric power spectrum

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

[3865]-651
M.E. (Production)

MATERIAL TECHNOLOGY
 (2008 Course)

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

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

calculator and steam tables is allowed.

SECTION - I

Q1) a) How plastic deformation occurs? Explain in detail. [6]

b) Distinguish between precipitation hardening and dispersion hardening.

Give atleast one example of each category. [5]

c) Five grained materials possess good mechanical properties. Do you agree?

Justify your choice. If a steel has a value of σ
i
 = 150 MPa K = 0.70 MPa m½,

what is the value of yield stress if grain size is ASTM no. 5. Given -

ASTM no. 5 contains 248 grains/mm2 & grain diameter is 0.065 mm.[5]

Q2) a) What is toughness? Explain the important micromechanisms of

fracture. [4]

b) Show that the stress required to propagate a crack in a brittle material is

related to the size of crack. Is Griffith equation for the fracture stress

applicable to metals. [4]

c) Explain super plasticity & Homologous temperature. [4]

d) What are the different types of fractures observed in metals? Draw

them schematically. [4]
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Q3) a) With a graph explaining relationship between fatigue crack growth

rate & stress intensity factor, discuss various regions of fatigue crack

growth. [6]
b) Distinguish between fatigue limit & endurance limit with suitable graph

& appropriate example of each. [6]
c) A material is to be selected for high temperature application. Which

factors you would take into account in the selection? [4]

Q4) a) Describe giving reasons the processing routes & materials you would

use for the following applications (any 3) : [12]
i) A small car crank shaft.

ii) An electric light bulb fillament.

iii) A spanner.

iv) A screw to be used in constructing the hull of a wooden boat.

v) Cylinder block for a car engine.

b) What is meant by High cycle & low cycle fatigue? Suggest at least one

component in each case which might be subjected to these types of

fatigue. [6]

SECTION - II

Q5) a) Explain why Dual phase steel is used for car bumpers in detail. [4]
b) Maraging steels contain almost negligible carbon still why their strength

is high? Give atleast 2 applications of maraging steels. [6]
c) What are factors to be considered for selection of a material which is to

be used for human body part implant? [4]
d) Explain briefly metallic glass. [2]

Q6) Answer any 2 of the following :

a) What are ceramics? Where they find applications? Explain any one

method of processing of ceramics. [8]

b) What are the different types of coatings given? Discuss in detail. [8]

c) What are shape memory alloys? Explain with suitable examples. [8]
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Q7) a) What are the various factors that must be taken into account for material

selection? [6]

b) What the major reasons for the great increase in the use of plastics in

engineering designs over the past years? [4]

c) Explain the various recent developments in cemented carbide tools

manufacturing, in order to enhance their life. [6]

Q8) a) How carbon fibers are produced? Why carbon fiber composites are

used in some aero space applications? [6]

b) Calculate the modulus of elasticity for a composite material consisting of

60% by volume of E glass fiber & 40% epoxy resin for the matrix when

stressed perpendicular to fibers & parallel to fibers. The modulus of elasticity

of E glass is 10.5 × 106 psi & that of epoxy resin is 0.45 × 106 psi. [6]

c) Explain in brief : [6]

i) Al-clad.

ii) Ceramic-matrix composite.
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Total No. of Questions : 10] [Total No. of Pages : 2

[3865] - 664
M.E. (Computer)

PRINCIPLES & PRACTICES OF I.T. MANAGEMENT
 (2008 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) Use of electronic pocket calculator is allowed.
6) Assume suitable data, if necessary.

SECTION - I

Q1) Mention the functions of Management giving the importance of each one

of these specifically for I.T. Management. [16]

Q2) a) How can the information technology help in imbibing the social

responsibility in the country. Give your suggestions. [8]
b) Mention the important points to be considered as preliminary work in

IT projects. [8]

Q3) a) Discuss the aspects to be considered while budgeting an IT project.

What are the risks involved in these projects and how can these be

taken care off? [8]
b) What are the problems faced in managing teams of professionals? How

does this differ from managing teams of blue color workers? [8]

Q4) a) Discuss the importance of Project Network Diagram. What are the

constraints in its preparation? Once prepared is it necessary to revise it?

Justify. [8]
b) Discuss the importance of consideration of manpower flux in project

planning. [8]
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Q5) Write short notes on any three of the following : [18]
a) Management and Strategic Management.
b) Business Ethics.
c) Resource management in IT projects.
d) Reasons for delays in project implementation.

SECTION - II

Q6) “Group management is the most crucial aspect in any project management
and when it comes to IT projects its much more crucial”. Justify the statement
highlighting the important aspects to be considered. [16]

Q7) a) Discuss the importance of communication in conflict management.[8]
b) Do you feel that energy management has been given due consideration

by the government or the IT industry in India. Justify your answer.[8]

Q8) a) Discuss the importance of Employee Welfare in IT project management.
[8]

b) Discuss the importance of Technology Management and Supply Chain
Management in IT project management. [8]

Q9) a) Discuss the importance of Cyber Laws with regards to the latest
revelations in the global scenario. What sort of safety aspects can be
implemented to avoid piracy of strategic information? [8]

b) How can IT help in improving the performance of Quality Control in
industry. Explain in brief the steps involved. [8]

Q10)Write short notes on any three of the following : [18]
a) Stress Management.
b) Reasons and solution on employee conflicts.
c) Six Sigma.
d) Quality Management and Quality Systems.
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Total No. of Questions : 8] [Total No. of Pages : 2

[3865]-686
M.E. (Computer Network)

OPERATING SYSTEM DESIGN
 (2008 Course) (510308)

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

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

SECTION - I

Q1) a) Write the short note on : [8]
i) Multiprogrammed batch system.
ii) Time sharing system.

b) Explain the different modes of process execution. What is process
switching? Discuss the different scenario of process switching. [8]

Q2) a) Discuss the load sharing and dedicated processor assignment approaches
for multiprocessor thread scheduling. [8]

b) What is the need of address space transfer? Discuss the different
mechanism for address space transfer. [8]

Q3) a) Discuss the failure handling in message passing. [8]
b) Explain sequential consistency model & release consistency model.

Give their relative advantages and disadvantages. [8]

Q4) a) Explain the structure of monitor. Discuss the bounded buffer producer/
consumer problem using monitor and signal. [10]

b) What is the need of mutual exclusion using hardware support? Discuss
the Hardware approaches to mutual exclusion for uniprocessor and

multiprocessor system. [8]
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SECTION - II

Q5) a) Explain the different issues in recovery from deadlock. [6]

b) Explain deadlock modeling using resource allocation graph. [10]

Q6) a) What is the need of cache validation? Discuss the client initiated and

server initiated approach for cache validation. [8]

b) Why file sharing semantics adapted by file system? Discuss different

file semantics. [10]

Q7) a) Write short notes on : [8]

i) Active attacks in message communication.

ii) Access Matrix.

b) What is confinement problem? Discuss the different types of channels

that can be used by program to leak information. [8]

Q8) a) Write the pseudo code for client server application using pipes. Explain

the functions of pipes in unix used for inter process communication.[8]

b) Write the pseudo code for producer/consumer problem using message

queues. Explain the structure and functions of message queue in unix.[8]
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Total No. of Questions : 8] [Total No. of Pages : 2

[3865]-695

M.E. (Chemical)

ADVANCED SEPARATION PROCESSES

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

Instructions to the candidates:

1) Answer any 3 questions from each section.

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

3) Neat diagrams must be drawn wherever necessary.

4) Figures to the right indicate full marks.

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

6) Assume suitable data, if necessary.

SECTION - I

Q1) a) Explain the theory behind cross flow filtration. What are the various

resistances in CFF? [6]

b) Explain dual function filter. [6]

c) Briefly explain mass diffusion. Give the equations for separability and

maximum theoretical separative capacity. [6]

Q2) a) What is electrodecantation? [6]

b) Give the theoretical analysis of surface based solid-liquid separations

involving a second liquid. [6]

c) Explain the working of any one equipment for pressure diffusion. [4]
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Q3) a) The individual resistances to mass transfer in the fluid and in the solid

during adsorption of water vapour from air by silica gel using a fixed-
bed technique (for low moisture content) are given by
k

y
a

p
 = 31.6 G10.55 kg H

2
O/m3.s.ΔY

& k
s
a

p
 = 0.965 kg H

2
O/m3.s.ΔX

Where G' is the mass velocity of the gas (kg/m2/s). The apparent bed
density is 671.2 kg/m3 and average particle size 1.727 mm diameter
and external surface of the particles 2.167 m2/kg.
Estimate the height of countercurrent adsorption tower for drying air
at 26.7°C, standard atmospheric pressure, from an initial humidity of
0.005 to a final humidity of 0.0001 kg H

2
O/kg dry air. Entering gel

will be dry. A gel rate of 0.68 kg/m2.s. and air rate of 1.36 kg/m2.s will
be used. Equilibrium equation Y* = 0.0185 X [12]

b) What is break through curve? Explain. [4]

Q4) a) Explain the basic adsorption cycles. [8]
b) Discuss all the aspects of temperature swing regeneration. [8]

SECTION - II

Q5) a) Explain swelling in resins and its function. [6]
b) Derive the relevant equations for osmosis in membranes. [6]
c) Discuss about porous and glassy membranes. [6]

Q6) a) Discuss the kinetic effects in crystallization from melt. [8]
b) Explain rejection & the term cb/cm in membranes. [8]

Q7) a) What are models in fouling of membranes? Explain any one. [8]
b) What are the effects of concentration polarization? Derive relevant

equations. [8]

Q8) a) What is coadsorption? [6]
b) What is the significance of LUB? [4]

c) What are the various reasons for fouling in membranes? [6]
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Total No. of Questions : 8] [Total No. of Pages : 7

[3865]-704
M.E. (Chemical)

PROCESS MODELING & SIMULATION
 (2008 Course)

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

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

SECTION - I

Q1) Consider the following continuously stirred tank heater shown below. The

purpose of the tank heater is to raise the temperature of the process oil from

ambient temperature in the feed stream to a temperature in the range of 50 to

60°C. Heating is achieved by indirect heat exchange between oil in the tank

and saturated steam flowing through the inside of the coiled tube. Since

saturated steam is used, the steam side temperature (Ts) can be assumed to be

constant even if some steam condenses to give off latent heat of condensation.

The heat transfer rate from steam to oil is given by the following equation :

Where, U is the overall heat transfer coefficient (J/s-m2-K), A is the tube
surface area available for heat transfer (m2), Ts is steam side temperature and
T is oil temperature in the bath.
Develop the dynamic energy balance for the tank. Assume no heat loss
from the tank and that the oil properties are temperature-independent. State

any other assumptions. [18]
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Q2) The following liquid-phase reaction is carried out in a continuously stirred
tank reactor (CSTR) :

A � B
The rate of consumption of A (rA in mol/s-L) is described by the following
rate law :

It is also given that :

a) Starting from first principles, derive the form of the component material
balance.

b) Identify whether the system is distributed parameter or lumped parameter
system.

c) Identify the state variable. What is the state variable indicative of?
d) Use Newton’s method to find the steady-state solution to the problem.

What would be meaningful initial guess? [16]
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Q3) Consider an adiabatic (insulated) CSTR shown in the figure below. The
reacting mixture can be considered to be liquid of constant density and
constant heat capacity. The reactor converts a species A into products. The
reaction is exothermic with a heat of reaction equal to -ΔH. The rate of
consumption is described by the following 2nd-order reaction kinetics. [16]

a) Write down the dynamic mass, mole and energy balance for the
adiabatic CSTR.

b) Consider the feed flow rate, concentration and temperature to be the
inputs. Write down the differential equation in the state-space form -
clearly identifying the elements of A and B matrix.

Q4) The average energy consumption by human body is approximately 100W.
Under extreme conditions the body can afford to expend extra energy. You
are required to estimate the ambient temperature (Ta) that a human body
(unclothed) can be exposed to such that the energy lost by the body to
maintain it at 37°C is 300 W.
Consider the heat loss by an unclothed body, treated as a lumped parameter
system, to occur by two modes, convective and radiation, and given by the
following equation : [16]
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Where,

A is the average area of a human body = 1 m2

V is the velocity of air, m/s

    is emissivity

σ is Stefan-Boltzmann constant

Assume the body is exposed to still air, which is equivalent to a velocity of
0.23 m/s. Also consider the human body to have an emissivity of 0.75

a) Apply Newton’s method to find the ambient temperature. Use a
relative tolerance of 0.01.

b) Justify your choice of initial guess for the ambient temperature.

SECTION - II

Q5) a) A continuous stirred tank reactor (CSTR) is operated at steady state.

The reactor temperature is 473 K. The feed stream to the reactor is

Pure A at 12.5 kg/min. The following reversible reaction occurs in the

reactor.

The equilibrium constant for the reaction is 2.35

Can you calculate the total mass flow rate exiting the reactor.

b) Some scientists argue that all form of renewable energy can be attributed

to solar energy. The energy produced by nuclear reaction occurring

within the core of the sun (at 15 Million °C) is finally released at the

Sun’s surface (at 5,000 °C) in the form of solar radiation. One of the

researchers is using the following wellknown formula to calculate the

energy released by the Sun

where, Ts is the surface temperature of the Sun.

What type of system does the above equation represent - Lumped

Parameter or distributed parameter? And, Why? [16]
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Q6) a) Consider the liquid-filled tank shown in the Figure given below.

The dynamic mass balance around the tank is described by the following

equation :

At steady-state, what is the numerical value of the state variable

describing the system mass?

b) Consider the air-filled tank shown in the Figure below.

The dynamic mass balance around the air-filled, 10.0L, rigid pressurized

tank at sea level is described by the following equation :

Where, m is the mass of air in the tank and P
inside

 is the gauge pressure

of air in the tank. Gas behavior can be described by ideal gas law. The

system and ambient temperature is 298 K. Initially, the gauge pressure

records the air in the tank to be 2500 kPa. The valve is opened at some

point in time. What is the numerical value of system mass at steady

state?

c) The dynamic energy and mole balance equations on a CSTR has been

linearized and expressed in the following state-space form.
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Where x and u are deviation variables.

Can we determine the steady state values of the state variables? If you

answer YES, provide the values. If you answer NO, explain why not.

[18]

Q7) The dynamic behavior of a cylindrical tank with zero-input can be modeled

by the following differential equation :

a) Use the 2nd-order Runge-Kutta method to estimate the tank height

at t = 1, 2 and 3 minutes. Use an integration time-step of t = 1

minute.

b) Compute the analytical solution and compare the solution from

part (a) at times t = 1 and t = 3 minutes. [16]

Q8) Consider the CSTR shown in Figure below.

The dynamic mole and energy balance equations on the CSTR result in the

following differential equations :
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The steady-state values of concentration and temperature are 5.518 mol/L

and 339.1 K, respectively.

a) Linearize the non-linear system of equations (1) and (2) around steady

state. The only input variable is C
Af

.

b) Assess the stability of the system at the steady-state. [16]
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Total No. of Questions : 8] [Total No. of Pages : 2

[3865]-714

M.E. (Chemical)

ENVIRONMENTAL CHEMISTRY

(Environmental Engineering)

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

Instructions to the candidates:

1) Answer any 3 questions from each section.

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

3) Neat diagrams must be drawn wherever necessary.

4) Figures to the right indicate full marks.

SECTION - I

Q1) Explain the concept, scope and segments of environmental chemistry. Explain

the various terms associated with environmental chemistry. [16]

Q2) Discuss the following in detail : [16]

a) Hydrogen Bonding in biological system.

b) Changes in water properties by addition of solute.

Q3) Discuss the formation, constituents and properties of soil and importance of

soil chemistry. [18]

Q4) Write short notes on : [16]

a) Cyclic pathways in environment.

b) Carcinogenic compounds and their effects.
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SECTION - II

Q5) Draw a neat sketch and explain the construction, principle and working of :

a) HPLC. [16]

b) Classification and effect of pesticides.

Q6) Define adsorption and explain the design steps for designing a adsorption

column. Discuss the various adsorption isotherms with neat diagrams and

write all necessary equations. [18]

Q7) Define the following terms and explain the method of determination of:[16]

a) Viscosity.

b) pH.

c) BOD.

d) COD.

Q8) Write short notes on : [16]

a) Green House Effect and Global warming.

b) Polarography.
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Total No. of Questions : 8] [Total No. of Pages : 2

[3865]-723
M.E. (Chemical)

WASTEWATER TREATMENT AND DESIGN
 (2008 Pattern) (509138)

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

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

SECTION - I

Q1) a) Which are the sources of water pollution? What is the effect on the
environment of different water pollutants? [6]

b) Explain various factors which are essential for assigning quality of
wastewater. [6]

c) Explain treatment scheme for wastewater with essential equipments.
How the sequence of the equipment is presented on a flow sheet. [6]

Q2) a) Explain the importance of dissolved oxygen and factors which determines
the quantity of oxygen in the treatment of the wastewater. [6]

b) Explain Henry’s law for dissolved gases. What is the saturation of oxygen
in water at 20°C in contact with dry air at 1 atms pressure having molar
composition 21% oxygen? Henry’s constant is (4.11 × 104). [10]

Q3) a) Explain the term BOD. What is the experimental procedure for its
determination? [6]

b) How the rate of BOD oxidation is modeled. Derive equation for the
BOD remaining. [10]

Q4) a) Discuss factors leading to non ideal flow in reactors. [4]
b) Explain important characteristic for a tracer. [4]
c) How tracer tests are conducted? [4]
d) Explain how tracer tests data is utilized for RTD of a reactor. [4]
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SECTION - II

Q5) a) Explain dispersion number (d) and Peclet number Pe. [18]

b) Explain the difference between space time (r) and RTD.

c) Qualities of adsorbent.

d) E curve and F curve.

e) Plug flow and mixed flow reactors.

f) Mass transfer operations in wastewater treatment.

Q6) In a CSTR operating at steady state a tracer is introduced in the feed stream.

The tracer concentration in the effluent stream as a function of time is shown

below [16]

T (sec) 0 100 200 300 460 500 670 735 840

Tracer concentration
0 2.9 8.7 12.4 10 6.5 3.0 1.5 0.5

(g/m3)

Calculate 1) Average residence time of the fluid and values for F(t) curve.

Q7) a) Explain the importance of mixing operation in wastewater treatment

process. [4]

b) Why rapid mixing is essential in wastewater treatment process? Discuss

principals of Flocculation. [4]

c) Power number. [4]

d) Turbine and Propeller mixers. [4]

Q8) a) Suspended growth process. [4]

b) Trickling filter. [4]

c) Bacterial growth pattern in a Batch reactor. [4]

d) Classification of bioprocess. [4]
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Total No. of Questions : 8] [Total No. of Pages : 2

[3865]-724
M.E. (Chemical)

SOLID WASTE MANAGEMENT
(Environmental Engineering)

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

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

SECTION - I

Q1) a) What are the Functional elements of solid waste management and discuss

the Environmental impact of mismanagement. [8]

b) Explain the hierarchy of integrated solid waste management. [8]

Q2) a) Discuss the general considerations for waste storage at source of solid

waste. [8]

b) What are the means and methods for transportation of solid waste?[8]

Q3) Discuss the following in details : [18]

a) Factors affecting the storage and collection.

b) Advantages & Disadvantage of various technological options.

Q4) Explain the principle, construction and working of the following with neat

diagrams : [16]

a) Waste Heat Boilers.

b) Biomethanation.
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SECTION - II

Q5) a) Define the landfills? Explain the essentials components of landfilling.

[8]

b) Discuss the energy recovery from solid waste. [8]

Q6) Discuss the various elements of financial management plan for solid waste

system. [16]

Q7) For solid waste disposal site, the avg.-speed data obtained is : [16]

Distance X, km/trip 10 20 30 40 50 60

Avg. Haul speed,
18 22 32 45 53 62

Y, km/hr

Total Time, hr. 0.55 0.9 0.93 0.89 0.94 0.96

Find the haul speed constants “a” and “b” and the total time for site located

at 35 km away.

Q8) Write short notes on : [18]

a) Vermicomposting.

b) Waste heat recovery and co-generation.

c) Transfer Stations.
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Total No. of Questions : 10] [Total No. of Pages : 2

[3865] - 758
M.E. (Information Technology)

INFORMATION ASSURANCE AND SECURITY
 (2008 Course) (514405A) (Elective - II)

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

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

SECTION - I

Q1) a) What is differential and linear cryptanalysis? Explain the differential
cryptanalysis attack. Also compare differential and linear cryptanalysis.[8]

b) What three items are negotiated by Secure Socket Layer (SSL) before
user data can be transferred? Explain SSL initialization communication
flow between client and server. [8]

Q2) a) List five ways to mitigate threats from TCP attacks. What is one
technique that can reduce attacks from IP, TCP and UDP? [8]

b) What was the original set of criteria used by NIST to evaluate candidate
AES Cipher? Explain. [8]

Q3) a) Explain why data link layer tightly coupled with physical layer.
Describe a physical layer medium that cannot be adequately managed
by the IEEE 802.3 MAC? [8]

b) List and explain various primitive operations are used in Blowfish?[8]

Q4) a) Software, hardware, network, data, and peoples are the five important
components of an information system. Which are the most directly
affected by the study of computer security? Explain. [8]

b) Perform encryption and decryption using RSA algorithm. For the
following  P = 7, q = 11, e = 17 and M (plain text) = 8. [8]
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Q5) a) What metrics are useful for Profile Based Intrusion Detection? [8]
b) What is double DES and triple DES? What kind of attack on double

DES makes it useless? [10]

SECTION - II

Q6) a) Draw a simple, Internet base consumer to business e-commerce system
that has a one supplier server and many local customers. List and explain
all the security risks you can think off. [10]

b) What is VPN? Why should user VPNs require strong authentication?
Which authentication mechanisms are best for a user VPN? [8]

Q7) a) Buffer overflows are one type of programming flaw exploited by
hackers. What portion of memory is a real target in buffer overflow
attack? What type of variable is targeted in a buffer overflow attack?[8]

b) What is a malicious code? Name and explain different types of malicious
code. [8]

Q8) a) IPSec and IPv6 include equivalent security features such as key
exchange, encapsulation, tunneling and encryption. Discuss the tradeoff
between IPSec and IPv6. [8]

b) What is PGP? Explain with example the reasons for using PGP? [8]

Q9) a) User A & B exchange the key using Diffie Hellman algorithm. Assume
a = 5, q = 11, XA = 2, XB = 3. Find YA, YB, K. [8]

b) What do you mean by security association? Specify the parameters
that identify the security association? [8]

Q10)a) Name the symmetrical and asymmetrical cryptographic algorithms?
Cryptographic hash functions are commonly used for storing passwords.
Examples include /etc/passwd (using crypt or MD5) and LDAP (using
SHAl). Why encryption algorithms such as DES or AES not used for
storing passwords? [8]

b) Define Biometrics and distinguish between two broad categories of
the techniques. [8]

����

�������	�� 




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

[3865] - 798
M.E. (Instrumentation) (Process & Biomedical)

INDUSTRIAL AUTOMATION
 (2008 Course)

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

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

SECTION - I

Q1) Classify system elements of typical DCS. Enlist functions of each element.

Elaborate anyone with suitable sketch. [16]

Q2) a) Develop Programmable Ladder diagram for mixing of two liquids as

per given sequence :

When the start P.B. is pressed, the inlet valve A switches ON till the

middle level sensor has not sensed the liquid. When middle level is

sensed inlet valve B switches ON till the high level sensor has not

sensed the liquid. Then the motor spins the stirrer for 10 seconds for

mixing of both the liquids. After this drain valve switches ON and

remains on till the low level is not reached. [8]

b) Explain with suitable block diagram, data flow and number conversions

involved in analog I/O operation of PLC. [8]

Q3) What is the significance of SPC in Process Plants? Elaborate with the different

type of charts used. [16]
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Q4) Design and develop Feedback PI control of Flow Loop using PID block of

PLC. [18]

SECTION - II

Q5) What is OPC? Explain in brief OPC data model. Illustrate with suitable

example OPC client server architecture. [16]

Q6) Explain in brief related to DCS system : [16]

a) Database organization.

b) Data communication links.

Q7) Describe in brief power plant process. Develop DCS based automation

strategy for the power plant control. [18]

Q8) Write notes on : [16]

a) Fuzzy Logic Controller.

b) SCADA.
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Total No. of Questions : 8] [Total No. of Pages : 2

[3865]-703

M.E. (Chemical Engineering)

FLUIDIZATION ENGINEERING

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

Instructions to the candidates:

1) Answer any 3 questions from each section.

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

3) Neat diagrams must be drawn wherever necessary.

4) Figures to the right indicate full marks.

5) Assume suitable data, if necessary.

SECTION - I

Q1) a) Define fluidized state and regimizaton of fluidized state. Discuss the

same . [8]

b) Discuss the operating model for fluidization system. [8]

Q2) a) What are the applications of fluidization system? [8]

b) Hydrodynamics of fluidization systems. [10]

Q3) What are the different flow models? Discuss the generalized wake model

and Davidson model. [16]

Q4) Explain the following in details; [16]

a) Incipient fluidization.

b) Pressure fluidization.
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SECTION - II

Q5) a) Derive the equation for minimum fluidization velocity. [9]

b) A fluidized bed consisting spherical particles of diameter 1.2 mm

and density 1100 kg/m3 is fluidized by fluid. The density of fluid is

900 kg/m3 and viscosity 1mN-s/m2. The fractional voidage is 0.5.

Determine the minimum fluidization velocity of fluid. [9]

Q6) Discuss the following in details and write all necessary equations : [16]

a) 2 phase & 3 phase inverse fluidized bed.

b) Immersed horizontal cylinder-to-bed heat transfer.

Q7) Derive the kinetic model for conversion of shrinking and growing particle

in fluidization. [16]

Q8) Write short notes on : [16]

a) Modeling by bed collapsing.

b) Geldart’s classification for power assessment.
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Total No. of Questions : 12] [Total No. of Pages : 3

[3865]-826
M.E. (Polymer)

POLYMER PHYSICS & CHARACTERISATION
 (2008 Course) (509108)

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

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

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

SECTION - I

Q1) a) Compare the properties of polymer solution and low molecular weight

substances. [8]
b) Explain the concept of cohesive energy density (CED). What are the

various assumptions in Hildebrand theory of solutions? [5]
c) What do understand by Solubility Parameter? Explain the method to

measure solubility parameter. [5]

OR

Q2) a) Starting with Einstein’s model for solution viscosity derive the relation

between radius of macromolecule and the solution viscosity. [10]
b) Give brief account of statistical thermodynamics of polymer solutions.[8]

Q3) a) Explain the terms electrical resistivity and angle of loss tangent. [4]
b) What is the equilibrium contact angle? Correlate it with the printability

on polymer. [4]
c) Explain the following properties and how they are measured. [8]

i) DMA, ii) Creep,

iii) Refractive index, iv) Transmittance.
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OR

Q4) a) Enlist various methods for detecting viscoelastic transitions in polymers.
Explain the electrical method in detail. [8]

b) Explain the principle of pyrolysis gas chromatography. How it can be
used to study of polymer degradation? [8]

Q5) a) A blend of PP and LDPE was subjected to DSC analysis. From the
DSC scan of 10.5 mg of this sample following data was obtained [8]

Area under Transition Enthalpy of fusion,
Endothermic Peak temperature  ΔH (J/g)

(mJ) (°C)

1660 170 100 for PP

125 110 7.0 for LDPE

Using above data calculate the percent composition of the blend.
b) Explain TGA and DTG techniques. How these are applied to polymer

analysis? [8]

OR

Q6) a) What is kinetics of crystallization? Enlist three models used for
understanding of polymer crystallization. How DSC technique can be
employed for studying kinetics of crystallization for polymers? [8]

b) Explain the use of TGA and DTGA for the analysis of polymers. [8]

SECTION - II

Q7) a) Explain in brief GPC and HPLC techniques. What type of information
can be obtained from them? [8]

b) Discuss any five methods of the following the for fractionation of
polymer. [10]
i) Solubility ii) Chromatography,
iii) Sedimentation, iv) Diffusion,
v) Ultrafiltration, vi) Zone melting.
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OR

Q8) a) Discuss electron microscopy and optical microscopy techniques. [5]

b) What is the role of elemental analysis in the identification of polymers?[5]

c) Explain the electrical properties of polymers, that play critical role when

the polymer is used in electrical applications. [8]

Q9) a) Describe various techniques using X-rays for the characterisation of

polymeric materials. [8]

b) Explain the role of proton NMR spectroscopy in modern polymer

research. [8]

OR

Q10)a) Is possible to quantify the number of end groups using instrumental

techniques. Discuss. [8]

b) Explain the role FTIR spectroscopy in modern polymer research. [5]

c) How will you differentiate between PMMA and Poly vinyl alcohol

using IR? [3]

Q11)a) Using Maxwell Model, obtain expression for dynamic stress relaxation.[7]

b) Discuss in short, creep response of Voigt-Kelvin model. [5]

c) Explain in short the term “Loss tangent”. [4]

OR

Q12)a) Explain the effect of temperature on storage and loss moduli and on

the relaxation time. [7]

b) Explain in short the term “Linear viscoelasticity”. [5]

c) Discuss the effect of Polydispersity index on viscosity. [4]
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Total No. of Questions : 6] [Total No. of Pages : 2

[3865] - 837

M.E. (Printing Engineering & Graphic Communication)

MODERN TRENDS IN PRINTING

 (New) (2008 Course) (508103)
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.

SECTION - I

Q1) a) Explain offset printability and printing defects. [9]

b) Explain principles of drying in offset printing. [8]

c) Explain difference between inks used for publication, packaging and

product printing. [8]

Q2) a) Why flexo is more suitable for label printing? [9]

b) Explain construction and benefits of annilox roller. [8]

c) Explain conventional and digital flexo plate making. [8]

Q3) a) Explain the process of formulation of Gravure Inks. [9]

b) Explain use of Doctor blade, its purpose and various types. [8]

c) Explain printing defects in Gravure printing. [8]
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SECTION - II

Q4) a) Explain various types of elastomers used in printing for impression

rollers. [8]

b) Explain the effect of NIP width on printing. [8]

c) Explain the concept of rubber hardness and its effect on quality of

printing. [9]

Q5) a) Explain limitations of common shaft drive? [10]

b) Discuss electronic line shaft drive system used in Gravure. [10]

c) Explain pneumatic system used in printing. [5]

Q6) a) What are the deciding factors for material handling equipment used in

printing shop? [10]

b) Explain the effect of climate control on printing. [8]

c) Explain preventive maintenance system used in printing press. [7]
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Total No. of Questions : 6] [Total No. of Pages : 2

[3865]-844

M.E.

(Printing Engineering & Graphic Communication)

PRINT MEDIA COMMUNICATION

 (2008 Course) (508108)
Time : 3 Hours] [Max. Marks : 100

Instructions to the candidates:

1) Answer any two questions from each section.

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

3) Neat diagrams must be drawn wherever necessary.

4) Assume suitable data, if necessary.

5) Figures to the right indicate full marks.

SECTION - I

Q1) a) Explain advantages & disadvantages of PDF/x formats. [15]

b) What are the technical skills required for different substrates/surfaces.

[10]

Q2) a) How designs are created by using personel skills? [10]

b) Explain difference in skills required for Paper, Textile, Ceramics and

plastics. [8]

c) Explain advantages of human vision system. [7]

Q3) a) What are the problems of Creative Media? [15]

b) Explain CIE system in Graphic art Industry. [10]
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SECTION - II

Q4) a) Explain concept of book design for children. [10]

b) Explain consideration used for cover design. [8]

c) What types of instruments used for measurement of print quality? [7]

Q5) a) How new paper is designed by using I.C.C. colour management?[10]

b) What is I.S.O. work flow? [8]

c) How cymk/rgb profile is used to design single page? [7]

Q6) a) Explain different softwares used for designing news paper. [10]

b) What is digital proof concept? [8]

c) Explain colour image processing. [7]
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Total No. of Questions : 10] [Total No. of Pages : 4

[3865] - 495
M.E. (Mechanical)

(Design Engineering Common to Automotive Engineering)
MATHEMATICAL MODELLING AND ANALYSIS

 (2008 Course) (502201) (Part - 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 with pencil wherever necessary.
4) Figures to the right indicate full marks.
5) Assume suitable data, if necessary. But mention it clearly.
6) Use of scientific calculator is allowed.

SECTION - I

Q1) a) Compare Signal Flow Graphs and Linear Graphs. Write three points
of comparison and one example each. [8]

b) Apply Block Diagram algebra to deduce expression for c/r for the
block diagram shown in Figure Q2 (a). [10]

Q2) The state space representation for a system is x = Ax + bf(t) expressed as

)(
1

0

32
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2

1

2

1 tf
x

x

x

x

⎭
⎬
⎫

⎩
⎨
⎧+

⎭
⎬
⎫

⎩
⎨
⎧

⎥
⎦

⎤
⎢
⎣

⎡
−−

=
⎭
⎬
⎫

⎩
⎨
⎧
�

�

Write matrix relationships (equations). Apply Laplace transforms to obtain
X

1
(s) X

2
(s). Construct signal flow graphs. Using Mason’s Gain formula to

obtain φ (s) = [sl – A]–1 (i.e. eAt). [16]
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Q3) a) Figure Q3 (a) shows a tension regulating apparatus such as is used in
the paper industry. To ensure uniform winding, it is necessary to
maintain a constant tension F

c
 as the sheet is being wound on the

windup roll. To increase the tension in the paper the tension control
lever  is raised. This raises the torque control arm of the motor, which
increases the torque T

m
 applied by the motor to the windup roll. The

change in torque provided by the motor is T
m 

= K
m
e/(1 + τD). For the

windup roll, it follows that F
c
 = T

m
/R where R is the radius of the

wheel. Determine the overall block diagram relating a variation. [6]

f
c
 to the reference or desired tension to a variation of the controlled tension f

c

Figure Q1 (b) Tension Control Apparatus.
b) For Series Programing used in State Space Methods it follows that for

(D2 + a
1
D + a

2
)y(t) = (b

1
D + b

2
)f (t) [10]

The matrix relationships are
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1

2

1

2

1
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1

b

b

x

x

a

a

x

x

�

�
f (t) and y(t) = x1

Apply to following equation to obtain matrix relationships. Draw block
diagrams for these equations

)(
)2)(1(

3
)( tf

DD

D
ty

++
+=

Q4) a) The block diagram of some system is represented in Figure Q 4 (a).
Construct signal flow graph and obtain y(t)/f(t). [8]

�������	
� �



Figure Q 4 (a) Block Diagram of Some Control System

b) Describe cause variable and effect variables with two examples of each.
[8]

Q5) a) Compare static and dynamic systems with three points of comparison
and one illustration of each. [6]

b) For the MIMO system shown in Figure Q 5 (b) obtain. [10]

SECTION - II

Q6) Consider a thin plate with 10 cm length, 10 cm width. The left vertical edge
(x = 0) is constrained at 100°C, top horizontal edge (y = 10) is constrained
at 75°C, right vertical edge (x = 10) is constrained at 50°C and bottom
horizontal (y = 0) is maintained at 125°C. [18]

�������	
� �



To solve the governing differential equation

0
TT
2

2

2

2

=+
yx δ

δ
δ
δ

Discritize with grid of Δx = Δy = 2.5 cm using Libmann’s Method calculate
the temperature of inside nodes. With TNew = λTNew + (1 – λ)Told and
λ = 1.25 over relax each value in the each iteration
Compute four iterations and tabulate the result.

Q7) a) Determine the response of speed control system described by [8]

34

)(3)(N3
)(N 2

in
0 ++

−=
ss

ssUs
s

For N
in
 = 1/s and U(s) = 0

b) Determine the inverse Laplace of [8]

)134)(6(

75
)( 2 +++
=

sss
sY

Q8) a) Determine z transform of f (t) = t. [4]
b) Determine inverse z transform of [4]

⎥
⎦

⎤
⎢
⎣

⎡
−−

−=
)1()5.0(

)2(
)( 2 zz

z
zzC

c) Determine inverse z transform of [8]

)5.0)(25.06.0(

7.0
)( 2 +++

−=
zzz

z
zzC

Q9) a) Write in brief the over relaxation method used in elliptic partial
differential equations with significance and applications. [8]

b) Use of Fourier Transforms in Vibration Analysis. [8]

Q10)a) For y = f (x) = 5x2 + 12x + 1 from x = 0 to 5, with y(0) = 1, employ R-K
method to evaluate the integral with h = 2.5. [8]

b) Write a short note on Simulation techniques used in Design
Engineering. [8]
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Total No. of Questions : 8] [Total No. of Pages : 3

[3865]-475
M.E. (Mechanical Engineering) (Heat Power)

NUMERICAL METHODS IN THERMAL AND FLUIDS
ENGINEERING

 (2008 Course) (502101)
Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:

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

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

SECTION - I

Q1) Consider the function

f(x, y) = x4y2 + 2xy + y2

Evaluate the double integral (from 0 to 1 in x and y)

∫ ∫
1

0

1

0

),( dxdyyxf

using :

a) Using Trapezoidal rule with δx = δy = 0.5 [5]
b) Using Trapezoidal rule with δx = δy = 0.25. [12]

Q2) The volume V of liquid in a spherical tank of radius r is related to the depth
h of the liquid by

V = )3(
3
1 2 hrh −π

a) Determine h given r = 1.0 m and V = 0.75 m3. [12]

b) Repeat the same for r = 1.15 m. [4]
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Q3) The variable y is given as a function of x at the following points :

x 0 1 2

y 1.2 1.7 2.8

a) Fit a quadratic spline through these points. [10]

b) Form the equations for the cubic spline. The solution for the cubic
spline constants is not required. [6]

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

2

2TT

xt ∂
∂=

∂
∂ α

The boundary and initial conditions are

• T = 20 at t = 0 (initial condition).

• T = 0 at x = 0 (boundary condition)

• T = 70 at x = 1 (boundary condition)

Choose δx = 0.25 m and δt = 0.02s. Take α = 1 m2/s.

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

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

SECTION - II

Q5) Consider the system Ax = b, where matrix A is given by 

⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡ −
=

321

142

112

A

and the vector b is given as 

⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡
=

1

1

2

b

and 
⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡
=

3

2

1

x

x

x

x

Solve for x using LU decomposition. [16]

�������	
� �



Q6) Consider the matrix A given by

⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡ −
=

321

142

112

A

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

b) Determine the minimum eigen value using the Power method. The

LU decomposition in Question 5 can be utilised, if required. [11]

Q7) Consider the equation

dt

dx
x

dt

xd
52

2

+  + (x + 7) sin (ωt) = 0

with initial conditions 
dt

dx
 = 2 and x = 4 at t = 0.

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

b) Integrate using Forward Euler with stepsize δt = 0.2 from t = 0 till t = 1.

[15]

Q8) Consider steady state conduction given by the Laplace equation in a square

of 1m length. The boundary conditions are as follows :

• T = 125 for y = 0, 0 ≤ x ≤ 1

• T = 90 for y = 1, 0 ≤ x ≤ 1

• T = 170 for x = 0, 0 ≤ y ≤ 1

• T = 240 for x = 1, 0 ≤ y ≤ 1

With δx = δy = 
3
1

,

a) Form the equations at the interior nodes. [8]

b) Carry out 2 cycles of iteration, using the relaxation method. [8]
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Total No. of Questions : 8] [Total No. of Pages : 2

[3865]-203
M.E. (Computer Engineering)

DISTRIBUTED OPERATING SYSTEMS
 (Revised Course 2002) (510102)

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) What is the role of distributed objects? Which objects are more suitable

in a distributed system? Are the objects different from traffic agents.[8]

b) What are the types of RPC messages? How server management is

achieved in RPC? [8]

Q2) a) Distributed systems are less secured as compared to centralized systems.

Give the reasons to justify or nullify the statement. [8]

b) Describe the Bully and Ring algorithms and state the time complexity

of both algorithms. [8]

Q3) a) Explain the following design issues for distributed operating system.[8]

i) Reliability.

ii) Flexibility.

b) What are the models for organizing the threads? What are the issues in

designing the thread package? [8]
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Q4) a) Explain the distributed approach for mutual exclusion along with

suitable cases. [8]

b) What is drifting of clocks? What is the difference between centralized

and distributed algorithms for clock synchronization? [10]

SECTION - II

Q5) a) Describe the implementation of logical clocks using : [8]

i) Counters.

ii) Physical clocks.

b) Why message ordering is important in distributed system? Does it affect

the response time of network. [8]

Q6) a) Discuss the relative advantages and disadvantages of using the NRNMB,

NRMB, RMB and RNMB strategies in the design of a DSM system.[8]

b) Explain the hardware and software architecture of Amoeba OS. How

is object management achieved in Amoeba OS? [8]

Q7) a) Prove that the existence of a cycle in a general resource allocation

graph is a necessary but not a sufficient condition for the existence of a

deadlock. [8]

b) Explain the following factors for the file accessing models : [8]

i) Remote file access.

ii) Unit of data transfer.

Q8) a) What is RMI? What is the difference between static and dynamic RMI?

[8]

b) Explain the implementation of sequential consistency model. [10]
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Total No. of Questions : 9] [Total No. of Pages : 3

[3865] - 21
M.E. (Civil) (Hydraulics)

SEDIMENT TRANSPORT & RIVER MECHANICS
 (2002 Course)

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

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

SECTION - I

Q1) a) State the various approaches to the initiation of sediment motion.

Explain in detail “shields’ analysis” for the initiation of sediment

motion. [12]

b) For a 2 mm diameter sediment particle, what is the critical shear stress

at 20°C? [4]

Q2) a) Draw neat sketches indicating the various flow regimes with changing

flow conditions and explain each of them briefly. [10]

b) How do form resistance and grain resistance vary in different regimes

of flow? [6]

Q3) a) Briefly explain the various modes of sediment transport. [8]

b) Using Meyer-Peter and Müller method, estimate the bed load transport

of sediment in an alluvial channel, 150 m wide and 3 m deep carrying

a discharge of 375 m3/s. The channel bed slope is 1 in 3600 and the

mean size of the sediment is 0.3 mm. [8]
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Q4) a) What are the regime methods of design of stable channels in alluvial

soil? [6]

b) Compare Kennedy’s method and Lacey’s method. [4]

c) Design a stable channel in alluvial soil to carry a discharge of 550 m3/s

by using Lacey’s method. The mean size of sediment particles is

0.04 mm. [8]

Q5) Write short notes on the following : [16]

a) Garde-Ranga Raju’s method of resistance analysis.

b) Assumptions in Einstein’s bed load function.

c) Suspended load distribution.

d) Use of remote sensing in determining the sediment load.

SECTION - II

Q6) a) On the basis of hydraulic aspects, explain the phenomenon of

aggradation and degradation. [8]

b) In a wide alluvial stream, a suspended load sample taken at a height of

0.33 m above the bed indicated a concentration of 1100 ppm of sediment

by weight. The stream is 5.0 m deep and has a bed slope of 1/3600.

The bed material can be assumed to be uniform size with a fall velocity

of 2.2 cm/sec.

Estimate concentration of sediment at mid depth. Assume K = 0.4.[8]

Q7) a) What is bifurcation? What is confluences? Explain their practical

significance. [8]

b) State causes and controlling measures of silting of reservoirs. [8]

Q8) a) Explain any four types of classifications of river training works. [8]

b) Define : [8]

i) Meander length. ii) Meander belt.

iii) Tortuosity. iv) Cut off ratio.
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Q9) Write short notes (any three) : [18]

a) Groynes-concepts-applications-types.

b) Pitched island.

c) Bed load measurements.

d) River gauging by ultrasonic method.

e) Elements of river morphology.
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Total No. of Questions : 6] [Total No. of Pages : 3

[3865] - 34
M.E. (Civil) (Structures)

REINFORCED CONCRETE AND PRESTRESSED
CONCRETE STRUCTURES

 (2002 Course)
Time : 4 Hours] [Max. Marks : 100
Instructions to the candidates:

1) Answer any two questions from each section.
2) Answers to the two sections should be written in separate books.
3) Figures to the right indicate full marks.
4) Use of IS 456, IS 1343, IS 3370 & non programmable calculator is allowed.
5) Neat diagrams must be drawn wherever necessary.
6) Assume any other data if necessary.

SECTION - I

Q1) a) Design a slab using yield line theory for a hall of size 5.4 m × 5.5 m c/c

fixed at all sides. Use M20 Fe500 take Live load = 5 kN/m2 & floor

finish load = 1 kN/m2. Draw details of reinforcement. [10]

b) Design a grid slab for a floor of a hall 15m × 12m c/c having square grid

of 1.5m. Use M20 Fe500 take Live load = 4.5 kN/m2 & floor finish

load = 0.80 kN/m2. Apply the required check & draw reinforcement

details. [15]

Q2) Design a bell type RCC shear wall for length 4m, thickness 230 mm for the

following.

Axial forces of 1900 kN and 200 kN due to dead & live load and due to

seismic load respectively.

Bending moment of 450 kNm and 4000 kNm due to dead & live load and

due to seismic load.

Respectively Use M20 Fe 415, draw reinforcement details. [25]
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Q3) Design a Intze type ESR for 4.5 lakh liters with staging height 12m using

M25, Fe500 Design must include Analysis and Design calculations of

Top dome, top ring beam, cylindrical wall, Middle level ring beam, Conical

& bottom dome of the tank. Draw details of reinforcement at salient points.

[25]

SECTION - II

Q4) Design intermediate post tensioned prestressed concrete ‘T’ section roof

beam of a hall for flexure and shear for the following.

Clear span = 13m, width of support = 400mm, spacing of beams 3.5m c/c,

RCC slab thickness 130 mm, live load on slab 1.5 kN/m2, water proofing

load on slab = 1.0 kN/m2, concrete grade M40 HT steel is Multi-strand

cables S4 (having 4 strands of l50mm2) with fy = 1900 N/mm2, stressed up

to 75% of ‘fy’ do not consider the composite action Design must include

detail load, bending moment calculation, Check fiber stresses in concrete

and deflection. Draw sketches showing cable profiles. [25]

Q5) a) Explain in detail with proper sketches, segmental construction of

prestressed concrete fly over bridge box girder. [10]

b) The cross section a composite beam of a T section having a pre-tensioned

rib of 250 mm wide and 500 mm depth with M45 and cast in situ slab

(flange) 1500 mm wide and 120 mm thick with M20. The rib is

prestressed with 20 wires of 7 mm dia. with ultimate tensile stress of

1500 N/mm2.

Calculate the moment of resistance of the composite section assuming

that there is sufficient vertical reinforcement at the junction to avoid

the shear failure of the beam. [15]
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Q6) a) Design post tensioned prestressed concrete slab for a floor of shopping

mall for the following :

Isolated clear spans of 8m × 8m width of supporting beam on all sides

400 mm, live load on slab 5 kN/m2, floor finish load on slab = 1.2 kN/m2,

concrete grade M45 HT steel is cables of cross sectional area 100 mm2

with fy = 1900 N/mm2.

Design must include check fiber stresses in concrete and deflection

design of end block. Draw sketches showing cable profiles. [18]

b) Explain in detail with proper sketches, manufacturing process of

prestressing of pre tensioned sleepers. [7]
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Total No. of Questions : 8] [Total No. of Pages : 2

[3865] - 49
M.E. (Mechanical-Heat Power)

ADVANCED THERMODYNAMICS
 (2002 Course) (502103)

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

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

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

SECTION - I

Q1) a) In a rotary compressor, air enters at 1.0 bar, 21°C where it is compressed

adiabatically to 6.6 bar & 250°C. Calculate the entropy production &

irreversibility for 2kg per second of air flow. The atmosphere is at

1.03 bar and 20°C. Neglect K.E. changes. [8]

b) Write a note on availability & irreversibility. Explain availability

function for closed & open system. [8]

Q2) a) Explain Helmholtz & Gibb’s function. [5]

b) State the significance of first law efficiency & second law efficiency.[5]

c) Show that for an ideal gas, the slope of constant volume line on “T-s”

plane is more than that of constt press line. [6]

Q3) a) State & explain law of corresponding states. Also explain generalized

compressibility chart with suitable sketch. [7]

b) Derive clausius-clayperon equation. State any one application with

suitable example. [9]
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Q4) Write short notes on (any three) : [18]

a) Joule-Thompson coeff.

b) Enthalpy departure.

c) Maxwell-Relations.

d) Vander Waal’s Equation of state.

SECTION - II

Q5) a) A mixture of ideal gases consists of 3kg of nitrogen and 5 kg of

carbondioxide at a pressure of 3 bar & 20°C temp. [10]

Find : - i) Mole fraction of N2 and CO2.

ii) Equivalent molecular weight of mixture.

iii) Partial pressures & partial volumes.

iv) volume & density of the mixture.

b) What is fugacity & activity? Explain. [6]

Q6) Explain in brief : [16]

a) Heat of reaction.

b) Adiabatic flame temperature.

c) Law of mass action.

Q7) a) Explain Maxwell Boltzmann statistics & Bose Einstein statistics. [8]

b) For a chemical reaction, CO
2
 + H

2
 � CO + H

2
O, the equilibrium value

of degree of reaction is 0.58.

Determine Equilibrium constant. [8]

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

a) Fermi-Dirac statistics.

b) Amagat ‘law & Kay’s rule.

c) Gibb’s phase rule.

d) Third law of thermodynamics.
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Total No. of Questions : 8] [Total No. of Pages : 3

[3865] - 58
M.E. (Mechanical) Heat Power

ADVANCED AIR CONDITIONING HEATING & VENTILATION
 (New 2002 Course) (Elective - II) (502110)

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, Psychrometric chart

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

SECTION - I

Q1) a) Explain the terms : Absolute humidity, Relative humidity, Specific
humidity and Thermodynamic wet bulb temperature. [8]

b) Explain the Thermodynamics of human body and concept of effective
temperature. [10]
Draw the comfort chart published by ASHRAE and discuss its use.

Q2) An air conditioning system is to be designed using the following data :[16]
Indoor Conditions : 24°C DB and 60% RH
Outdoor conditions : 38°C DB and 28°C WB
Infiltration air :1200 m3/h and ADP 10°C.
Room sensible heat load = 46.4 kW and LH load = 11.6 kW
Recirculated air : 60%
Recirculated air is mixed with conditioned air after cooling coil, find the
following :
a) Condition of air leaving the coil.
b) Condition of air entering the hall.

c) Mass of air entering the cooling coil and system.

d) Bypass factor.

e) Refrigeration load in TR.
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Q3) a) Discuss the different methods of duct design. [8]
b) A rectangular duct of 400 mm × 300 mm size carries 1.25 m3/s of air

having density of 1.15 kg/m3. Determine the equivalent diameter of a
circular duct if same quantity of air is carried with same pressure drop.
Derive the expression you use. [8]

Q4) Write notes on : [16]
a) Sources of noise in Air conditioning plants.
b) Methods of noise prevention.
c) Types of grills, diffusers and registers.

SECTION - II

Q5) a) Explain different types of fans used in Air conditioning practice and
their characteristics. [8]

b) Discuss the effect of change in speed on fan operation. [4]
c) Explain showing the characteristics the fan operation in series and

parallel. [6]

Q6) Giving the requirements of air conditioning systems, explain the typical
systems, showing layout for any two of the following : [16]
a) Automobiles.
b) Railway coach.
c) Air-Planes.

Q7) Write notes on any four : [16]
a) Air washers.
b) Cycling and sequence controls.
c) Humidistats.
d) Modern controls for purity and odour.
e) Various types of filters.

Q8) Explain : [16]
a) Basic Psychrometry of evaporating cooling.
b) Requirements of ventilation air.

c) Various sources of infiltration air.
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Total No. of Questions : 8] [Total No. of Pages : 3

[3865] - 143

M.E. (Elex-Digital Systems)

MULTIMEDIA TECHNIQUES

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

Instructions to the candidates:

1) Answer any three questions from each section.

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

3) Neat diagrams must be drawn wherever necessary.

4) Figures to the right indicate full marks.

5) Use of electronic pocket calculator is allowed.

6) Assume suitable data, if necessary.

SECTION - I

Q1) a) How does multimedia computing differ from any other computing?

What are the hardware & software components of a multimedia

platform? Using block diagram explain the functions of multimedia

development system. [10]

b) Explain the terms hypertext, hypermedia & multimedia & comment

on their interrelation. [8]

Q2) a) Explain the principle of ADPCM used for voice coding. What will be

the performance improvement over plain PCM given by an ADPCM

coder for a white Gaussian noise input? [8]

b) What are the different types of data blocks of VOC file format? Compare

VOC with WAV. [8]
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Q3) a) What are the different types of pictures defined in MPEG - I standard

for trade-off between coding efficiency & random access? Briefly

explain the interdependance among these picture types in a typical

video sequence. [8]

b) Justify : [8]

i) MPEG recommends to exploit spatial & temporal redundancies

in a video sequence.

ii) Graphics primitives & their attributes are not represented by

bitmaps.

Q4) a) Explain the header of JPEG file . [8]

b) Write short notes on : [8]

i) Two dimensional logarithmic search.

ii) Entropy based coding.

SECTION - II

Q5) a) Draw a neat block diagram of PAL encoder & explain function of

each block. [8]

b) Compare NTSC, PAL & SECAM color TV systems. [6]

c) State the factors that affect the gap-width in magnetic head of a typical

video cassette recorder. [4]

Q6) a) What are the block level elements in an HTML document? Using neat

diagram explain attributes of a block level element. Which is the special

tag available to create blocks for DHTML capable browsers? [8]

b) Differentiate between magnetic & optical storage media for multimedia

data. State the selection criteria for storage media with typical

application. [8]
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Q7) a) Draw a neat block diagram of sound card & explain function of each

block. State the different factors deciding quality of sound. [8]

b) What is 3D sound? How does a human being determine a position of

a sound source? Does ITD’s provide any information for locating a

sound source directly in front or behind? Justify. [8]

Q8) a) With the help of generic block diagram of video compression explain

how the compression is carried out? Discuss briefly the different

compression techniques. [8]

b) Explain the concept of audio-visual objects in MPEG-4. How does it

offer an interactive feature to the user of MPEG-4 decoder? [8]
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Total No. of Questions : 6] [Total No. of Pages : 2

[3865] - 175
M.E. (Electrical) (Power System)

POWER SYSTEM PROTECTION
 (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 tables slide rule, Mollier charts, electronic pocket

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

SECTION - I

Q1) a) Explain importance of fault analysis. [5]

b) Explain directional over current relay. [10]

c) Explain classification and components of static relays. [10]

Q2) a) Explain modelling and standards of CTs and PTs. [10]

b) Explain mixing transformer. [5]

c) Write a note on simulation of transients. Explain what is flux swing.[10]

Q3) a) Derive from fundamentals the generalised expression for radius of circle

and co-ordinates of the centre of a dual input amplitude comparator.

[10]

b) Explain following static distance relays  : [15]

i) Impedance Relay.

ii) Reactance Relay.

iii) Mho relay.
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SECTION - II

Q4) a) Explain digital protection based on fundamental signal. [5]

b) Explain setting and synthesizing relay characteristics w.r.t. distance

relays. [8]

c) Explain three stepped distance protection scheme of transmission line.[12]

Q5) a) Explain w.r.t. protection of power transformer : [13]

i) Magnetising inrush current.

ii) Overfluxing protection.

b) Explain schemes used in digital protection of transformer. [12]

Q6) Write notes on : [25]

a) Buchholz Relay.

b) Digital protection of synchronous generator based on second harmonic

injection.

c) Static quadrilateral distance relay.

d) Modern bus bar protection.
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Total No. of Questions : 8] [Total No. of Pages : 2

[3865] - 520
M.E. (Mechanical) (Mechatronics)

MICROCONTROLLER
 (2008 Course)

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

1) Answers to the two sections should be written in separate answer papers.
2) Attempt any three questions from each section.
3) Figures to the right indicate full marks.
4) Assume suitable data, if necessary.

SECTION - I

Q1) a) Compare microprocessor and microcontroller. [6]

b) With the help of block diagram explain the architecture of 8051. [10]

Q2) a) Explain 4 modes of timers of 8051. [8]

b) With memory map explain internal memory organization of 8051.[8]

Q3) a) What is function of linker, loader, simulator and emulator? [8]

b) Explain following instructions of 8051 : [8]

i) SWAPA.

ii) DJNZ, Rn, label.

iii) XCHD.

iv) PUSHA.

Q4) Write short notes on : [18]

a) Features of 8051 microcontroller.

b) Logic analyzer.

c) In-circuit emulator.
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SECTION - II

Q5) a) Draw interfacing diagram for DAC to 8051. [8]

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

Q6) a) Compare features of 89C51RD with 8051. State which microcontroller

is better. [8]

b) Draw the interfacing diagram of stepper motor to 8051 and explain

the algorithm for rotating the stepper motor by 10 steps in forward

direction. [8]

Q7) a) Explain the need of power saving modes in 8051. State and explain

steps in using power down and ideal modes. [8]

b) List the features of I2C bus protocol. Explain how peripherals are

addressed in I2C. [8]

Q8) Write short notes on : [18]

a) SPI.

b) RS 485.

c) PSW register in 8051.
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Total No. of Questions : 8] [Total No. of Pages : 3

[3865] - 671
M.E. (Computer)

WEB SERVICES AND SOA
 (2008 Course) (510105) (Elective) (Theory)

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

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

SECTION - I

Q1) a) Here is a definition of SOA.

Contemporary SOA represents an open, extensible, federated, composable

architecture that promotes service-orientation, and is comprised of

autonomous, QOS capable, vendor diverse, interoperable, discoverable

and potentially reusable services, implemented as web services. EXPLAIN

what you understand by above statement about SOA and its

characteristics. Give examples for following four of above characteristics

of SOA : interoperable, composable, open, and autonomous. [12]

b) Draw a diagram to depict the phases of an SOA delivery lifecycle and

in couple of lines each describe each phase (Hint : analysis.

administration). [4]

Q2) a) Explain what do you understand by registry, UDDI. [4]

b) State how WSDL and SOAP are useful in SOA design phase. [4]

c) Give a WSDL description of any service of your choice. [4]

d) Explain terms in brief : service activity, orchestration. [4]
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Q3) Illustrate following concepts with examples (diagrams if relevant) : [16]

a) Reliable messaging.

b) WSDL four basic patterns for message exchange (Hint solicit-response

etc).

c) Business value of SOA through Integration of applications.

d) What are the issues that arise in service testing.

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

a) SOA governance.

b) SOAP, WS-ATTACHMENTS.

c) Components of an SOA (process, service, message, operation).

d) Traditional middleware : RPC, RMI, .NET, CORBA, EJB.

e) ESB : mediation and QOS based routing.

f) Web Services Framework.

SECTION - II

Q5) In the context of web based applications, write briefly on : [16]

a) User-friendly, interactive, dynamic web sites.

b) What is AJAX and Need for it.

c) The Way Ajax technology works (CSS, javascript, DOM, XML..etc).

d) http protocol.

Q6) In brief explain : [16]

a) Concepts of, a service, publishing a service, discovery of a service and

invocation of a service.

b) Three of the Software development life cycle Phases (requirements

analysis, design, and architecture) with examples to illustrate.

c) What are BLOGS, and How BLOGS can be used by student leaders,

teachers, principal in education setup.

d) Concepts of service level agreement and Quality of service.
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Q7) Illustrate the following concepts with examples of your own : [16]

a) Business value of SOA : reduced time to market using reusability.

b) XML data and schemas for “savings account” in a hypothetical bank.

c) Loose coupling as a design principal.

d) RSS feeds.

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

a) Web2.0 and user participation, collaboration.

b) Components and advantages of components in software field.

c) Nonfunctional Software requirements (Hint : quality attributes like

performance, modifiability.) and their relationship to design, architecture.

d) Advantages, need, examples of SOA.

e) Security threats in web based systems and how to provide security.
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Total No. of Questions : 8] [Total No. of Pages : 3

[3865] - 442
M.E. (Civil/Hydraulics)

SYSTEMS TECHNIQUES IN WATER RESOURCES ENGINEERING
 (2008 Course) (Elective - I) (501304)

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

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

SECTION - I

Q1) a) What is a constraint surface in a 2D design space? Draw a schematic
sketch of constraint surfaces in a hypothetical 2-D design space and
show following types of points. [8]
i) Free and acceptable point.
ii) Free and unacceptable point.
iii) Bound & acceptable point.
iv) Bound & unacceptable point.

b) State five Water Resources applications of Optimization. [5]
c) What is graphical optimization and what are its limitations? [5]

Q2) a) Solve the following by Big M method [8]
Minimize Z = X

1
 + 2X

2
 + 3X

3
 subject to

X
1
 – X

2
 + X

3
 ≥ 4

X
1
 + X

2
 + 2X

3
 ≤ 8

X
2
 – X

3
 ≥ 2 and X

1
, X

2
, X

3
 ≥ 0

b) Explain what is dual problem. Write dual of the following primal. [8]
Maximize f = 50X

1
 + 100X

2

Subject to
2X

1
 + X

2
 ≤ 1250

2X
1
 + 5X

2
 ≤ 1000

2X
1
 + 3X

2
 ≤ 900

X
2
 ≤ 150 where X

1
 ≥ 0 & X

2
 ≥ 0
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Q3) a) What is sensitivity analysis? How is useful in post optimality process?[4]
b) Four villages A, B, C, D are to be supplied with treated water. Their

demands are 7, 5, 3, 2 units respectively. There are three sources P, Q,
R from which these demand are met. The sources can supply 6, 1, 10
units respectively. The transportation cost matrix is given below. Find
minimum cost by Northeast corner & by VAM. [12]

A B C D Supply

P 2 3 11 7 6

Q 1 0 6 1 1

R 5 8 15 9 10

Demand 7 5 3 2

Q4) a) What is Annuity? What are the different types of Annuities? [8]
b) A company is interested in investing in any one of the following two

projects. The relevant data pertaining to the two projects is given below.
Rank the projects according to the B/C ratio and state which option
would be the best? [8]

Particulars Project A Project B

Initial investment (lakh rupees) 37 45

Net annual benefits (lakh rupees) 5 7

Useful life (years) 15 10

Salvage value (lakh rupees) 1 2

Discount rate 10% 10%

SECTION - II

Q5) a) Use golden section method to minimize Z = X3 – 12X in the range of
0 to 10 carry out first five iterations. [10]

b) Explain the algorithm of Fibonacci method. [6]

Q6) a) Use Newton’s method to minimize f(x) = 8X
1

2 + 5X
2

2 – 10X
1
X

2
 –

18X
1
. Take the starting point as (0, 0). [10]

b) What is Hessian matrix? Explain what is the significance of Hessian
matrix. [6]
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Q7) a) Explain the assumption in a two person zero sum game. [4]
b) Define saddle point & fair game.
c) The payoff matrix in a game between A & B is as follows. Determine

the strategies of each player and the value of the game. The payoffs are
for player A.

B1 B2 B3 B4

A1 6 –9 10 1

A2 7 8 9 2

A3 9 8 16 2

A4 4 5 0 4 [12]

Q8) a) The water resources project is ongoing and equipment for the same is
to be transported from place 1 to place 11. The equipment can be
transported along different routes. The travel distances along different
routes from place i to place j are as follows. [16]

Place i-j Distance in km. Place i-j Distance in km.

1-2 30 5-8 21

1-3 34 5-9 33

1-4 36 5-10 33

2-5 29 6-8 22

2-6 27 6-9 24

2-7 30 6-10 29

3-5 31 7-8 33

3-6 25 7-9 32

3-7 23 7-10 34

4-5 28 8-11 37

4-6 27 9-11 28

4-7 26 10-11 36

Use dynamic programming to determine the shortest route between
place 1 and place 11.

b) Write recursive equation for each stage. [2]
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Total No. of Questions : 8] [Total No. of Pages : 3

[3865] - 483

M.E. (Mechanical) (Heat Power)

ADVANCED AIR CONDITIONING & HEATING & VENTILATION

 (2008 Course) (Elective - II) (502105) (Sem. - I)
Time : 3 Hours] [Max. Marks : 100

Instructions to the candidates:

1) Answer any three questions from each section.

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

3) Neat diagrams must be drawn whenever necessary.

4) Figures to the right indicate full marks.

5) Use of logarithmic tables, Mollier charts, electronic pocket calculator is
allowed.

6) Assume suitable data, if necessary.

SECTION - I

Q1) Give the typical layout of an auditorium of capacity 500 seats located in a

city like Pune where summer outside conditions may be taken as DBT =

42°C and WBT = 28°C. Also calculate the heat load with appropriate

assumptions, for air conditioning system to be used for the same. [18]

Q2) a) 1000 m3/min of recirculated air at 24°C DBT and 10°C DPT is

adiabatically mixed with 400 m3/min of fresh air at 28°C DBT and

48% RH. Evaluate the enthalpy, specific volume, humidity ratio, final

DBT and RH of the mixture. Draw the process on psychrometric chart.

[10]

b) Desert air cooler is used to cool air from 40°C DBT, 25% RH to 28°C

by evaporative cooling. Estimate the volume flow rate of air in m3/hr.

and the quantity of water required per hr. for cooling capacity of 2 TR.

[6]
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Q3) a) Explain the VAV system concept. List the special characteristics of
VAV systems. Discuss the different VAV systems. [10]

b) Explain the procedure of duct sizing by equal friction method. Give
suitable examples. [6]

Q4) Write short notes on (any four) : [16]
a) Comfort chart. b) Solar heat gain.
c) Infiltration load. d) Thermal lag.
e) All air system.

SECTION - II

Q5) a) Differentiate clearly between direct and indirect evaporative cooling
systems. Show the processes on chart. Explain the working of a two
stage evaporative cooling system using cooling tower. [8]

b) Define adiabatic efficiency of evaporative coolers. Discuss the working
of various types of evaporative coolers used in practice with neat
sketches. [10]

Q6) Explain with neat sketches the working of the following equipments : [16]
a) Chillers.
b) Condensing units.
c) De-humidifiers.

Q7) a) Give a typical layout and explain the design procedure for a 200 TR
Central Air Conditioning plant. List the major equipments and their
selection criteria. [10]

b) Discuss the various types of fans and their operating characteristics
used in Air Conditioning. [6]

Q8) Write short notes on (any four) : [16]

a) Air locks, Air curtains and Air Showers.

b) Laminar flow clean rooms.

c) HEPA filters.

d) Modern Controls for odour and bacteria.

e) Static Regain method.
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Total No. of Questions : 10] [Total No. of Pages : 4

[3865] - 501
M.E. (Mechanical) (Design Engineering)

PROCESS EQUIPMENT DESIGN
 (Revised 2008 Course) (Theory) (Elective - II)

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

1) Answer any three questions from each section.
2) Answers to the two sections should be written in separate books.
3) Neat diagrams must be drawn wherever necessary.
4) Figures to the right indicate full marks.
5) Your answer will be valued as a whole.
6) Use of logarithmic tables, slide rules, Mollier chart, electronic steam table

and electronic pocket calculator and steam table is allowed.
7) Assume suitable data, if necessary giving reasons.

SECTION - I

Q1) a) Explain with neat sketches classification of nozzles on the basis of
forming, reinforcing pad limits for nozzle and design of reinforcement.

[8]
b) Calculate thickness of a torispherical heads (100-6) and (80-6) elliptical

head ( 2:1) and hemispherical head for a pressure vessel having design
pressure 7 kg/cm2, welded joint efficiency is 85%. [8]

Q2) a) Answer any one : [2]
i) What is “Hastelloy D’alloy and its advantages?
ii) What is duralumin? Give it’s application in process industries?

b) Explain with sketches types of gaskets. [6]
c) What is the relevance of following in design of flanged joints. [6]

i) Elastic, plastic, and springy reaction of gasket under action of
tightening force.

ii) Gasket factor.
iii) Gasket seating stress.

d) What is the difference between knuckle radius and crown radius of

torispherical head? [2]
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Q3) a) Explain role dead weight, wind load, seismic load in skirt support

design. [6]
b) What is a bolting chair? Give design considerations for centered chair

and anchor bolt design? [6]
c) A cylindrical pressure vessel 2m internal diameter is to operate at a

pressure 5 kg/sq cm. The permissible stress of the material is 980 kg/sq cm.

Welded joint efficiency is 80%. Calculate the thickness required for

the vessel. If the vessel is fabricated in the spherical form, what maximum

pressure will it be able to withstand? [4]

Q4) a) A Cylindrical storage tank has diameter 30m and the tank height is

15m. Liquid stored in the tank has a density 810 kg/m3. Material of

construction is carbon steel having permissible stress 1300 kg/sq cm.

Density of material used for fabrication is 7700 kg/m3.

The plate of size 3m × 1.2m in varying thickness is available for

fabrication. Welded joint efficiency is 85% corrosion allowance is not

necessary. Calculate the cylindrical shell thickness of the tank at different

heights. Also estimate the total number of plates required. [10]
b) Explain design of pressure vessel subjected to external pressure. [6]

Q5) Write short notes on any three : [18]
a) Design of self supporting roof for storage vessels.

b) Inspection and testing of pressure vessels.

c) Design considerations for process equipment design.

d) Various types of roofs for storage vessels.

e) Linings for chemical plants and equipment.

SECTION - II

Q6) a) A high pressure vessel fabricated by shrink fit construction has three

concentric shells. The ratio of outer to inner radius for all shells is1.2.The

vessel is subjected to an internal pressure of 100 kg/sq cm. Pressure

outside the vessel is atmospheric. [8]
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Estimate :

i) Maximum combined stress at the interfaces of concentric shells

ii) Interface pressure resulting from internal pressure and shrinkage

stresses

iii) Interface required modulus if rigidity of material = 2 × 106 kg/sq cm,

inside diameter of the vessel is 300 mm.

b) Explain with neat sketch types of closures for high pressure vessels.[8]

Q7) a) How filters are classified? State their advantages and disadvantages.[8]
b) Explain the following aspects of design of shell and tube heat

exchanger-shell diameter, shell thickness, nozzle thickness, baffles,

flanged joint, thickness of tube, tube sheet thickness, channel and

channel cover. [8]

Q8) a) Give examples of tall vessels and explain design considerations for tall

vessels. [8]
b) Explain the contacting devices used in tray type columns or type of

packings used in packed columns. [5]
c) Explain various safety measures considered in equipment design. [3]

Q9) a) Name the type of agitators and explain power requirements for agitation.

[6]
b) A pressure vessel has inside diameter 1470 mm and q plate thickness

of 5 mm. Inside diameter of flange is 1482 mm. A gasket is provided

over the flange face. Gasket factor is 2.0 and the gasket seating stress is

120 kg/cm2. Inside diameter of gasket is 1485 mm. pressure inside

vessel is 2.5 kg/cm2.

Permissible stress in bolts under atmospheric conditions is 600 kg/cm2.

Permissible stress in bolts at operating conditions is 550 kg/cm2.

Diameter of bolt is 20 mm.

Calculate :

i) Bolt load.

ii) Bolt area.

iii) Flange thickness. [10]
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Q10)Write short note on any three of following : [18]

a) Vacuum Crystallizer.

b) Protective linings for process equipments.

c) Design of pipe lines.

d) Process flow and process block diagram.

e) Various theories of failure.

f) Optimization techniques.
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Total No. of Questions : 8] [Total No. of Pages : 3

[3865] - 517
M.E. (Mechatronics)

CONTROL SYSTEMS
 (2008 Course) (502805)

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

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

SECTION - I

Q1) a) Distinguish between the following : [8]

i) Linear and nonlinear control systems.

ii) Time varying and time invariant control systems.

b) Reduce the following block diagram of the system shown in following

figure into a single equivalent block by block diagram reduction

technique. [8]

Q2) a) Obtain the closed loop transfer function C(S)/R(S) using Mason’s gain

formula. [8]

������

�����



b) What are static error coefficients? Derive the values of static error
coefficient and steady state error for type 1 system for [8]
i) Unit step input.
ii) Unit ramp input.
iii) Unit parabolic input.

Q3) a) Draw and explain different transient response specifications for second
order control system. Write the expression for determining the same. If
system has transfer function [10]

645SS

64
G(S)H(S) 2 ++

=

For unit step input, find (i)  ξ  (ii) Wd  (iii) Tp.
b) Examine the stability by Routh’s criterion for the characteristics equation.

S5 + S4 + 2S3 + 2S2 + 3S + 15 = 0 [8]

Q4) a) Write short notes on : [8]
i) Adaptive control.
ii) Optimal control.

b) Write short note on self tuning controllers. State its application areas.[8]

SECTION - II

Q5) a) Write short note on comparison on time domain and frequency domain
analysis. [6]

b) The loop transfer function of a unity feedback control system is [10]

4)S)(2S(S
k

G(S)H(S)
++

=

Sketch the root locus of the system. Determine the value K for marginal
stability from the root locus.
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Q6) a) A unity feedback control system has [12]

20)S)(2S(S
80

G(S)H(S)
++

=

Sketch bode plot. Determine from it
i) Gain crossover frequency.
ii) Phase crossover frequency.
iii) Gain margin.
iv) Phase margin.
v) Stability of system.

b) State advantages and disadvantages of state variable analysis over
conventional control system. [4]

Q7) a) Explain the following terms : [8]
i) State ii) State variable.
iii) State space. iv) State vector.

b) Obtain the state model of the given electrical network in standard form.
Given at t = t

0
, i(t) = i(t

0
) and, v

0
(t) = v

0
(t

0
) [8]

Q.7 (b)

Q8) a) Give the classification of controllers and explain the characteristics of

on-off, P, I, D, PID controllers. [10]

b) Sketch and comment on the outputs of P, PI, PD and PID controllers

for a step input. [8]
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Total No. of Questions : 6] [Total No. of Pages : 2

[3865] - 544

M.E. (Electrical Engineering) (Control System)

SCADA SYSTEMS AND APPLICATIONS

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

Instructions to the candidates:

1) Answer any two questions from each section.

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

3) Neat diagrams must be drawn wherever necessary.

4) Figures to the right indicate full marks.

5) Assume suitable data, if necessary.

SECTION - I

Q1) a) Explain with the help of block diagram SCADA system in detail.

[15]

b) Explain the various communication technologies used in SCADA

systems. [10]

Q2) a) With the help of block diagram explain Programmable Logic Controller

(PLC). [15]

b) Explain with a block diagram Remote terminal unit and its use. [10]

Q3) a) Explain in detail various SCADA Protocols. [15]

b) Compare SCADA, DCS and PLC based systems. [10]
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SECTION - II

Q4) a) Explain wired and wireless industrial communication methods. [15]

b) Explain the 7 layers of OSI model and their functions. [10]

Q5) a) Explain in detail the use of SCADA in substation automation. [15]

b) Explain open standard communication protocols. [10]

Q6) a) Explain the use of SCADA in Energy management system for

interconnected power system. [15]

b) Explain the use of SCADA in Oil and Gas industries. [10]
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Total No. of Questions : 8] [Total No. of Pages : 2

[3865] - 584
M.E. (Computer)

INFORMATION SECURITY AUDIT & MANAGEMENT
 (2008 Course) (Elective - II)

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) Answer of section - I and section - II should be written on separate answer sheets.
3) Figures to the right indicate full marks.
4) Draw neat diagram wherever necessary.
5) Make suitable assumptions wherever necessary.

SECTION - I

Q1) a) What is Security? Explain NSTISSC Security Model. [8]
b) What is Management? Explain the difference between Leadership and

Management. [8]

Q2) a) Explain the following components of Organizational Planning with

suitable examples. [8]
i) Mission. ii) Vision.

iii) Values. iv) Strategy.

b) Explain various types of Information Security Policies. [8]

Q3) Explain the information Security Roles for following titles. [16]
a) Chief Information Security Officer.

b) Security Managers.

c) Security Administrators and Analysts.

d) Security Technicians.

e) Security Staffers.

f) Security Consultants.

g) Security Officers and Investigators.

h) Help Desk Personnel.
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Q4) Write short notes on (any three) : [18]

a) Principles of Information Security Management.

b) SDLC and the SecSDLC.

c) Information Security Policy, Standards, and Practices.

d) Components of the Security Program.

SECTION - II

Q5) a) Explain the following Security Management Models. [8]

i) NIST Security Models.

ii) A Hybrid Security Management Model.

b) Explain the Emerging Trends in Certification and Accreditation. [8]

Q6) a) Explain the following Risk Control Strategies. [8]

i) Avoidance. ii) Transference.

iii) Mitigation. iv) Acceptance.

b) Explain Risk Control Strategy Selection by Evaluation, Assessment,

and Maintenance of Risk Controls. [8]

Q7) a) Explain various types of Laws and Ethics in Information Security.[8]

b) Describe the Ethical Concepts in Information Security. Explain the

differences in Ethical Concepts. [8]

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

a) Security Management Practices.

b) Risk Management-Identifying and Assessing Risks.

c) Certifications and Professional Organizations.

d) Project Management Tools.

����

���������	 




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

[3865] - 675
M.E. (Computer Engineering)

NETWORK DESIGN, MODELING AND ANALYSIS
 (2008 Course) (510110)

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

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

SECTION - I

Q1) a) Explain in Brief Gaussian Probability Density Function. [8]

b) Discuss in details the probability of failure in establishing a connection

in a network. [8]

Q2) a) Explain in detail Relaxation Algorithm; Give example. [8]

b) In the system shown in the figure, if A = D =  l; [8]

Compute i) P
0

ii) Probability of loss.

iii) Average queue length.

iv) Average waiting time.

Q3) a) Discuss in brief features of terminal concentrator in a Computer
Network. [8]
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b) Messages arrive to a system at the rate of 10 per minute. Lengths of
messages are exponentially distributed with average of 3600 characters
on a transmission channel of 9600 bps. Compute. [8]
i) Average service time.
ii) Service rate.
iii) Utilization of server.
iv) Probability that there are two messages in the system.

Q4) Write short notes on (any three) : [18]
a) Network design tools.
b) M/G/1 queue with vacations.
c) PSN node.
d) Priority queuing.

SECTION - II

Q5) a) Suggest and discuss any algorithm which deals with nodes that are far
from center, Don’t get stranded. [8]

b) With the help of a neat diagram explain the architecture of a network
node. [8]

Q6) a) Explain Kruskal’s algorithm with an example. [8]
b) What do you understand by open queuing networks and closed queuing

networks? Explain with examples. [8]

Q7) a) Explain the duties and responsibilities of network administrator. [8]
b) Ten laboratories with 20 computers each are set up in an institute. The

farthest laboratories are at 200 meters away from each other. Internet
connectivity is to be provided at all the laboratories. Suggest how to
set up this network with high efficiency as well as sufficient isolation.[8]

Q8) Write short notes on (any three) : [18]
a) Network virtualization.
b) Bin packing.

c) Bandwidth management.

d) IP multicast in Internet.
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Total No. of Questions : 8] [Total No. of Pages : 2

[3865] - 877
M.E. (CAD/CAM)

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

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

1) Solve any three questions from section - I and three questions from section - II.
2) Use separate answer books for each section.
3) Use of calculator, std. data table is allowed.
4) Assume suitable data if required.

SECTION - I

Q1) a) What do you know about Benchmarking? Discuss different phases of

benchmarking. [8]
b) What is concurrent design? State and explain the role of design team

elements in concurrent design. What are benefits of concurrent design?[8]

Q2) a) Why process models are important? State and explain types of process

models. [8]
b) State and explain various steps involved in the Product Design. [8]

Q3) a) State the factors which influence the selection of material while

designing a product. [8]
b) What are the guidelines/considerations for Design for Environment?

State the objectives of DFE. [8]

Q4) Write a short note on : [18]
a) Axiomatic Design.

b) Technology life cycle.

c) Design for aesthetic.
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SECTION - II

Q5) a) What are the Objectives of Design to Cost? State the elements which

are to be considered in designing product cost. [8]
b) What is the Life Cycle Cost of product? Explain the steps of Life

Cycle Costing Process. [8]

Q6) a) How collaborative approach helps in development of product? What

are different tools & technologies used for it? [8]
b) What are the benefits of Modularity in product design? Discuss various

types of modularity with the help of sketches. [8]

Q7) a) What is importance of VRML in concurrent product Design? [8]
b) How the concurrent engineering is used to enhance the manufacturability

& other attributes of electronic products? [8]

Q8) Write a short note on : [18]
a) Cost capacity factor.

b) Mechanical considerations in product design.

c) Internet based design.
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Total No. of Questions : 8] [Total No. of Pages : 2

[3865] - 879
M.E. (CAD/CAM)

RAPID PROTOTYPING
 (Revised Course 2008) (Elective - II) (511205)

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

1) Answer any three questions from each section.
2) Answers to the two sections should be written in separate books.
3) Figures to the right indicate full marks.
4) 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) How would you define prototype in the context of modern product

development? [8]
b) What are the three phases of prototyping? Contrasting these with those

of geometric modeling, what similarities can be drawn? [8]

Q2) a) Give the general classification of Rapid Prototyping (RP) systems.

Explain any one Rapid Prototyping system in detail. [8]
b) Describe the advantages of Rapid Prototyping in-terms of its

beneficiaries such as the product designer, tool designer, manufacturing

engineer, marketers and consumers. [8]

Q3) a) Explain with suitable example the following properties of prototype : [8]
i) Material.

ii) Dimensional accuracy.

iii) Surface finish.

iv) Machinability.

b) Despite the increase in relative complexity of the shape and form of

products, project times have been kept relatively shorter. Why? [8]
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Q4) Write short notes on (any three) : [18]

a) Comparison of STL and SLC file formats.

b) Fused Deposition Modeling (FDM).

c) Environmental resistance in RP.

d) Data acquisition in reverse engineering.

SECTION - II

Q5) a) Explain with a suitable example how the design concept of generation of

models, form and fit checking, and functional testing is done in RP.[8]

b) Briefly describe the difference between : [8]

i) Conventional tooling.

ii) Rapid tooling.

Q6) a) Explain briefly the line spread function of scanned Gaussian Laser

Beam. [8]

b) What is photomodulus model? Describe bilateral exposure of a thin

sample. [8]

Q7) a) With a flow chart explain the economic analysis in using the Rapid

Prototyping technology in the present context. [8]

b) Describe with a neat sketch the Laser Subtractive Laser Fabrication

process. [8]

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

a) CAD data verification in RP.

b) Application of RP in Biomedical.

c) Laser Additive Non Laser Fabrication.

d) Material characteristics in RP.
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Total No. of Questions : 8] [Total No. of Pages : 3

[3865] - 880
M.E. (Production) (CAD/CAM)

ENERGY MANAGEMENT
 (2008 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) Comment on the current energy situation in India, highlighting the

strengths and weaknesses of it. [8]

b) Write short notes on evaluation of power projects based on Return on

Investment and Payback period methods. [8]

Q2) a) What are the different methods adopted in Load Management? [6]

b) Discuss in brief important areas where we can undertake energy

conservation effectively. [5]

c) How energy audit can help in improving energy efficiency? Discuss

with suitable examples. [5]

Q3) a) List the equipment which one can use for energy audit mentioning

their applications. [6]

b) Discuss in brief the steps involved in energy audit. [6]

c) Prepare cost sheet mentioning the various heads to be considered for

calculating cost of electricity generated by Thermal Power plant. [6]
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Q4) a) Select the answer : [8]

i) For industrial process heating, the best quality of steam is:

1) dry saturated steam 2) superheated steam

3) wet steam. 4) high pressure steam.

ii) What type of steam is generally used for power generation/

application.

1) high pressure steam with super heat.

2) dry saturated low pressure steam.

3) dry saturated steam with high pressure.

4) wet steam with very high pressure.

iii) In indirect steam heating,...........heat is utilised for heating

application.

1) Sensible 2) Latent

3) Specific heat 4) None of the above

iv) The normal velocities encountered in pipes for superheated steam is

1) 50-70 m/sec 2) 30-40 m/sec

3) 20-25 m/sec 4) 15-20 m/sec

b) Answer the following in short: any four [8]
i) What do you understand by ‘water tube boilers’ and ‘fire tube

boilers’?

ii) What do you mean by IBR steam boiler.

iii) What is the affect of sulphur in coal when used in boiler?

iv) Write a short note on IBR steam pipe.

v) What are the parameters required to estimate the boiler efficiency

by ‘direct method’?

SECTION - II

Q5) Write short notes on any three of the following: [18]
a) Demand Side Management

b) Power Factor Improvement

c) Energy Conservation in Compressed Air Systems

d) Co-generation applications in India
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Q6) a) What are the methods in improving energy efficiency of electric motors?

[8]

b) How can one improve the efficiency of illumination? [8]

Q7) a) Mention the methods adopted in improving energy efficiency of

compressed air systems as well as Refrigeration and Air-conditioning

systems. [8]

b) How will you undertake energy conservation in educational

institutions? [8]

Q8) Write short notes on any four : [16]

a) Co-generation,

b) Areas where co-generation can be undertaken,

c) Opportunities in Energy Conservation in Process Industry

d) Energy Efficient Motors,

e) Sanky Digram and its applications in Energy Management
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Total No. of Questions : 8] [Total No. of Pages : 2

[3865] - 805

M.E. (Instrumentation, Process & Biomedical)

ORGANISATIONAL BEHAVIOUR & MANAGEMENT

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

Instructions to the candidates:

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

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

3) Neat diagrams must be drawn wherever necessary.

4) Figures to the right indicate full marks.

SECTION - I

Q1) Define Management. State and explain its functions. Critically analyze

effective versus successful managerial activities in a changing global business

environment. [16]

Q2) Define Organizational behavior. Explain various models of organizational

behavior. Critically evaluate the challenges and opportunities for OB. [16]

Q3) Differentiate between personality, emotions and perception. Explain how

perception is a key element in individual decision making. [16]

Q4) a) State and explain the concepts of motive, motivating and Motivation.

How motivation helps in enhancing efficiency and Productivity in an

organization. [8]

b) Critically describe Victor Vroom’s Expectancy Theory of Motivation.

[10]
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SECTION - II

Q5) State and explain various stages of Group development. Describe How

Group Dynamic brings effectiveness in Group decision making process.[18]

Q6) State and Explain the concept of Leadership. Explain Fielders contingency

theory of leadership and how it is helpful to an organization. [16]

Q7) State and explain the concept of organization system. What are its different

components? How it brings balance in organization’s policies & practices.

[16]

Q8) What is Conflict management? How conflict resolution takes place in

business? Explain contingency approach to conflict management. [16]
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SECTION - I

Q1) a) Draw yield lines for the following : [8]
i) Equilateral triangular slab fixed at two adjacent sides and free at

third side.

ii) Rectangular slab with fixed supports on two adjacent sides with
remaining longer side simply supported and shorter side
unsupported.

b) Explain upper and lower bound theorem. [7]
c) Design a RCC slab for a circular hall of diameter 5.6m using Yield

Line Theory. Assume the peripheral support thickness 300mm, the
slab is simply supported. Use M20 Fe500 take Live load = 5 kN/m2 &
floor finish load = 1.5 kN/m2. Draw details of reinforcement. [10]

Q2) a) Design a grid slab for a floor of hall 15 × 18 m c/c having square grid
of 1.5m. Use M20 Fe500 take Live load = 4 kN/m2 & floor finish
load = 1.2 kN/m2. Apply the required check & draw reinforcement
details. [15]

b) Design a intermediate panel of flat slab for a hall with column spacing
6m × 6m c/c. the size of the column diameter is 500 mm each. Use M25
Fe 500 take Live load = 5 kN/m2 & floor finish load = 1.0 kN/m2. Draw
reinforcement details. [10]
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Q3) Design a staging for circular type ESR for 2 lakh liters with staging height
10m using M25, Fe500 in earthquake zone IV. Safe bearing capacity is
180 kN/m2. Design of container is not required. Assume approx dimension
of container, wall, top, bottom slab thickness, beams sizes & number of
columns. Design must include calculations of vertical loads and horizontal
force design the bracings, columns and foundations. Draw the reinforcement
details. [25]

SECTION - II

Q4) a) Write detailed note on classification of shear wall. [5]
b) Design deep beam of a hall for flexure and shear for the following

Clear span = 4.5m, width of support = 450mm, working UDL on the
beam 1300 kN/m. Take the total depth of beam = 3.2m Use M35 &
Fe500. Show all Analysis and Design calculations & draw the
reinforcement details. [20]

Q5) A two span prestressed concrete continuous beam ABC having cross section
200 × 800mm simply supported at A & C and continuous over B. The
eccentricities at A & C = 0, at B = 240 mm upward and at midspan of AB
& BC = 300mm downwards. Material used is M45 and multistrand cables
2 Nos 7T13 (having 7 strands of 100mm2 with fy = 1950 N/mm2), stressed
to 75% of fy, each span is of 16m, superimposed load on both the spans
15 kN/m. Assume 18% loss of prestress. [25]
i) Determine primary, secondary moment at support at prestress and dead

load.

ii) Draw the resultant line of thrust at working load.

iii) Calculate shift and stress in extreme fibers at working load.

Q6) Design post tensioned prestressed concrete slab for a floor for the following.

Flat interior panel of 6.3m × 8.3m, live load on slab 5 kN/m2, floor finish
load on slab = 1.5 kN/m2, concrete grade M40, Multi-strand cables S3
(having 3 strands of 100mm2 with fy = 1950 N/mm2) stressed up to 75%
of ‘fy’. Design cables to serve as beams. Assume 3 panels in each direction.
Width of the beam on periphery of floor 600mm and column size
600mm × 600mm. Design must include check fiber stresses in concrete
and deflection. Draw sketches showing cable profiles. [25]
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SECTION - I

Q1) a) Write short note IRC standards for live load on different bridges. [8]

b) List the data parameters to be collected/investigated from a proposed
bridge site stating their importance. [8]

c) Write detail note box girder bridge. [9]

Q2) a) What are the factors affecting the span of bridge? Derive the conditions
for ‘Economical span’ of bridge stating the assumptions made. [8]

b) Design the culvert with the data :

Clear span of the culvert = 5 m

Clear carriage way width = 7.5 m

Size of kerb = 200 mm × 500 mm

Average thickness of wearing coat 100 mm

Use material M25, Fe500

Loading class A

Draw the cross section showing details of reinforcement at mid-span
and at junction of the slab are kerb. [17]
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Q3) Design slab, cross girder and main girder of RCC T-beam and slab girder
deck for the crossing of a national highway. The cross section is as shown
in figure 1. Consider interior panel of the deck slab. Place the loads so as
to produce critical SF and BM in the deck slab and girder. Draw neat
sketches showing details of reinforcement in plan and elevation. Take the
spacing of cross girders as 3 m C/C. Use M25 Fe500. [25]

SECTION - II

Q4) a) Describe different factor affecting the design of rigid frame bridge.[9]

b) Necessity and functions of expansion joint. [8]

c) Differentiate between rigid frame bridges are different from simply
supported bridges with appropriate explanatory sketches. [8]

Q5) a) Write a short note on roller & rocker bearing. Draw sketches. Explain
its merits and demerits. [5]

b) Design a reinforced elastomeric bearing at a pinned end of a plate
girder of a bridge with following data : [20]

Maximum vertical load = 900 kN

Dynamic vertical load = 90 kN

Transverse lateral load = 40 kN

Longitudinal load = 50 kN

Longitudinal total translation = 12 mm

Rotation at support = 0.003°

Shear modulus of elastomeric bearing = 1.2 N/mm2

Allowable comp. stress for concrete = 8 N/mm2

Allowable comp. stress for elastomer = 10 N/mm2
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Q6) a) Design wall type RCC pier for the following : [20]

Top width of pier = 1 m with semicircular ends

Length of pier = 6 m excluding the semicircular part

Height of above footing = 10 m

HFL above the top of footing = 8 m

Total DL Reaction = 1800 kN

Total LL Reaction = 1200 kN

Tractive force = 120 kN

C/C distance of bearing on either side of centre line of pier = 1 m

BM in traffic direction due to unequal DL & LL = 600 kN-m

Material of pier and footing = M35 & Fe 500

Safe bearing capacity = 180 kN/m2

Velocity of water current = 3 m/s consider the cross current also

Design the RCC footing and reinforcement in pier, check the stresses
at the bottom of pier.

b) List merits and demerits well type foundation over pile type used for
bridges. [5]

����

���������� �����



SECTION - I

Q1) a) Explain with examples different types of co-ordinates used in finite
element method to define location of points in element. Hence obtain
relation for natural co-ordinates for two noded element when range is
–1 to +1. [10]

b) Prove that the natural co-ordinates are nothing but area co-ordinates
for CST element of 2D problem. [15]

Q2) a) Define shape function. State and explain the convergence requirements
of a polynomial shape function. Obtain and plot shape function for a
three node bar element. [10]

b) Determine shape functions for a tetrahedron element used for 3D
problems in natural co-ordinates. [15]

Q3) a) What is ‘serendipity family element’? Using this concept find shape
functions of quadratic serendipity family element. [6]

b) Derive general equation for determining the stiffness of an element
using principle of minimum potential energy. [6]

c) Discuss various points to be considered while descretizing a structure
for finite element analysis. [6]

d) Derive elemental stiffness matrix for a plane truss element using
variational approach. [7]
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SECTION - II

Q4) a) Explain the isoperimetric concept and types of isoperimetric elements
in F.E.A. Discuss their advantages over other elements. [5]

b) What is Jacobian matrix? For the isoperimetric quadrilateral element
shown in figure 4.1, assemble the Jacobian matrix for Gaussian point
(0.57735, 0.57735). [8]

c) What is Lagrange shape function? Write shape functions for nine node
rectangular elements with central node. [12]

Q5) a) What is displacement function for ACM plate bending element?
Examine nodal as well as inter element compatibility of the element.[7]

b) Derive all matrices to formulate [K] of ACM plate bending element.[8]

c) Explain BFS plate bending element and its displacement function.[10]

Q6) a) Explain with neat sketches the various 3D elements used in analysis of
shells. What are the factors to be considered in the development of
shell elements? [10]

b) What is ‘degenerated solid element’? Explain how a 3D brick element
can be reduced to shell element. [15]
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M.E. (Mechanical - Design Engineering)

OPTIMIZATION TECHNIQUES

(502204-C) (Revised 2008 Course) (Elective - I)
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SECTION - I

Q1) a) State the criteria on which classification of optimization problem is
based. Explain any one in details. [10]

b) Explain multivariable optimization with inequality constraints. [10]

c) Find the solution of following problem by constrained variation
method: [5]

Minimize f(x, y) = 2x2 + 3y – 4

Subject to g(x , y) = 3x – y + 5 = 0

Q2) a) Explain random walk method for unconstrained minimization. Draw
flowchart. [12]

b) Explain Unimodal function. Describe algorithm for unrestricted search
elimination method with a limited step size. [13]

Q3) a) Explain the Newton Raphson method of load flow analysis. (Polar
form) [12]

b) What are the methods of load flow under contingency conditions?
Explain any one in details. [13]
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SECTION - II

Q4) a) Explain economic dispatch using Newton Raphson method. Draw flow
chart. [12]

b) Explain optimal power flow based on Gradient method. [13]

Q5) a) Derive transmission loss formula in terms of transmission loss
coefficients. [12]

b) Explain A.C.-D.C. load flow problem formulation along with D.C.
system model, converter variables and derivation of equations. [13]

Q6) Explain the following :

a) Three phase load flow method. [12]

b) Formulation of sequence impedance matrix in terms of self and mutual
impedances using transformation matrix. [13]
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SECTION - I

Q1) a) Explain Extrapolation and Correlation techniques of load forecasting.
[8]

b) Explain energy forecasting in context with residential, commercial and
industrial sales forecasts. [9]

c) Explain peak demand forecasting. Also explain weather load model.[8]

Q2) a) Describe strategies for short term, Medium term and Long term
planning. [9]

b) Explain the role of power system engineer in Long term planning.[9]

c) Explain the importance of reactive power planning in the power
system. [7]

Q3) a) Explain the concept of probability in context with reliability. Also
explain continuous Markov process. [13]

b) Explain two state model of reliability and show that MTTF is reciprocal
of failure rate. [12]
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SECTION - II

Q4) a) What are the factors affecting Generation planning? Describe
environmental considerations with reference to Generation planning.

[8]

b) Explain Integrated Resource Planning. [9]

c) Explain factors affecting interconnection under emergency
assistance. [8]

Q5) a) What is Loss of Load Probability (LOLP)? How it is used in the power
system planning? [10]

b) Explain Transmission planning. Explain transmission line constraints.
[15]

Q6) Explain the following in context with distribution system planning and
reliability : [25]

a) Network reconfiguration.

b) Interruption indices.

c) Effects of lateral distribution protection.

d) Reliability indices.

e) Weather effects.
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SECTION - I

Q1) a) With the help of expressions statistical parameters, sketches etc compare
among any four probability distribution models. Suggest suitable
applications of each with reference to statistical signal processing.[12]

b) Explain the significance of complementary error function in digital
communication. [4]

Q2) a) Define maximum likelihood estimator and MAP estimator. Can you
use MLE to estimate random parameters? Justify your answer. [6]

b) Explain Gauss Markov Model. [6]

c) Explain what is hypothesis testing. [4]

Q3) a) Explain what are adaptive filters. [4]

b) Explain LMS algorithm starting from basics of Wiener filter theory.[8]

c) Explain any one application of adaptive filters. [4]
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Q4) Write short notes on (any three) : [18]

a) Spread spectrum communication.

b) Kalman filter.

c) RLS algorithm.

d) Base band digital communication.

SECTION - II

Q5) a) Explain what do you mean by spectral estimation. [4]

b) Explain the principles of spectral estimation. [6]

c) Explain Welch method of power spectrum estimation. [6]

Q6) a) Explain the term noise and discuss the various types of noise. [6]

b) Derive the expression for detection of known signals in colored noise.
[10]

Q7) a) Explain the term target detection. [6]

b) Explain steady point target in detail. [6]

c) Explain dynamic target tracking. [4]

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

a) Correlation receiver for binary decision problem.

b) Intersymbol interference in digital communication.

c) Probability distribution function and its properties.

d) ISI channel model for Kalman equalizer.
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SECTION - I

Q1) a) What are the different parameters which should be taken into account
while designing SRAMs? [7]

b) Draw the various SRAM cell structures. Explain then for various
operations. [10]

Q2) a) Draw the DRAM 3T cell structure and explain its operation. [7]

b) Explain the various stages of soft-error creation by an alpha-particle
hit in a DRAM with necessary sketches. [10]

Q3) a) Discuss Stuck at fault model and explain it’s pro and con of it. [6]

b) Explain data retention fault of memory in case of SRAM and
DRAM. [10]

Q4) a) Write algorithm forMAT+. What types of faults it covers? [8]

b) What are the typical SRAM dc electrical characteristics? [8]
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Q5) Write short note on : [16]

a) Necessity of Testing of semiconductor memory.

b) Radiation effect on semiconductor memory.

c) Reliability issues of semiconductor memory.

SECTION - II

Q6) a) What is FRAMs? Explain working principals of same. [10]

b) How FRAMs are better than existing SRAMs and DRAMs? [6]

Q7) a) Explain basic principle of Analog Memory. [8]

b) What are applications of Analog Memories? [8]

Q8) a) Explain the principle operation of MRAMs with necessary sketches.[10]

b) What are the advantages and disadvantages of MRAMs? [7]

Q9) a) What are the different memory cards are available in the market? What
care should be taken while handling such cards? [7]

b) What are the hardware and software requirements the tablet PC? [10]

Q10) a) Explain the basic working principle of LCD with suitable sketch. [8]

b) Explain the principle working of DVD with suitable sketch. [8]
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SECTION - I

Q1) a) Find out the output y(n) of a filter whose impulse response is
h(n) = {1, 1, 1} and input signal x(n) = {3, –1, 0, 1, 3, 2, 0, 1, 2, 1}
using  (i) overlap-save method (ii) overlap-add method. [8]

b) What is a STFT? Explain with example how STFT can be used for
time frequency analysis. [8]

Q2) a) Describe in detail “Divide & Conquer method” of computation of
DFT. Describe in detail column wise mapping & row wise mapping.[8]

b) What is a discrete wavelet transform? How DWT is better than DFT?
Explain. [8]

Q3) a) Explain the design of FIR filter using rectangular window. State its
advantages and disadvantages. [9]

b) Explain DTMF application with importance of Goertzel Algorithm in
it. [9]
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Q4) a) Justify the necessity of MAC & barrel shifter in DSP processor. [4]

b) With a simple schematic justify the speed enhancement in modified
Harward architecture. [4]

c) List the sources of errors in digital signal processing. How product
round off errors are reduced? [4]

d) What are desirable features of DSP processor? [4]

SECTION - II

Q5) a) Explain the concept of pipeling using timing diagram & explain how
the performance of DSP processor can be improved with the help of
same. [8]

b) Discuss in detail the finite wordlength effects in fixed point DSP
system. [8]

Q6) a) Explain the VLIW architecture used in DSP processors with neat
diagram. [8]

b) Describe in detail the different representation methods of DSP
systems. [8]

Q7) a) Consider the DFG shown in fig. The number of parenthesis are
computation times of the nodes. [8]

i) What is the iteration bound of this DFG? What is the actual
iteration period?

ii) Retime this DFG to minimize the iteration period.
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b) Compare TMS 320C 67XX & TMS 320C 54XX with respect to
architectures, MIPS/FLOPS, accumulators, memories, onchip
peripherals & addressing modes. [8]

Q8) Write short notes on (any 3) : [18]

a) Linear convolution & circular convolution.

b) Adaptive noise canceling with LMS adaptation algorithm.

c) Radix 2 DIT FFT algorithm.

d) FIR vs IIR filters.
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SECTION - I

Q1) a) Prove that ‘A triangular matrix is normal if and only if it is diagonal’.[6]

b) Show that matrix 

⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡

−
−−

−
=

312

132

226

A  satisfies Caley Hamilton

theorem. Also determine the characteristic roots and corresponding
characteristic vectors of matrix A. [8]

c) Determine whether each of following system is linear. (any two) [4]

i) 5x + 7y – 8yz = 16

ii) x + πy + ez = log5

iii) 3x + ky – 8z = 16

Q2) a) Express determinant ∆ as product of two determinants and find its
value.

( ) ( ) ( )
( ) ( ) ( )
( ) ( ) ( ) ⎥

⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡

−−−
−−−
−−−

=
222

222

222

zczbza

ycybya

xcxbxa

[6]
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b) Show that matrix A is involutory. [4]

⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡

−

−−
=

121

053

085

A

c) For the given Toeplitz matrix prove that inverse of a Toeplitz matrix is
not in general Toeplitz. [6]

33
124

312

531

A

×
⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡
=

Q3) a) Apply the test of rank to examine if following equations are consistent.

2x – y + 3z = 8

–x + 2y + z = 4

3x + y – 4z = 0

If consistent find the complete solution and if not make them consistent
and find solution. [8]

b) Show that if A is an orthogonal matrix, then A1 and A–1 are also
orthogonal. [4]

c) Find the characteristics roots of the 2-rowed orthogonal matrix

⎥
⎦

⎤
⎢
⎣

⎡ −
θθ
θθ

cossin

sincos
 and verify that they are of unit modulus. [4]

Q4) a) Show that the vectors X1 = [1, 2, 3], X2 = [–3, –2, –1], X3 = [1, –6, –5],
form a linearly independent system. [6]

b) If matrix A is given by, 

⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡
=

113

321

210

A . Find matrix B such that, it

will state that A is non-singular matrix. [6]

c) Prove that Every orthonormal set of vectors is linearly independent.[4]
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SECTION - II

Q5) a) Consider a probability density function shown below : [8]

Find :

i) Value of k ii) Mean

iii) Mean square value iv) Variance

v) 4th moment vi) 4th central moment.

b) A box contains 10 red pens, 8 blue pens and 6 green pens. What is the
minimum number of draws, so that at least one pair of pens of the
same colour is drawn. One pen is removed out for every draw. [4]

c) X and Y are two Random variables which represent 4 data points
each. Calculate E(X), E(Y) and covariance of XY. Given,

X = {1, 3, 3, 5}, Y = {12, 12, 11, 7} [4]

Q6) a) Explain Binominal and Poissions distribution function. Give an
example for each. [8]

b) Two Random variables X and Y are related by the relation Y = ax + b
where, a and b are any real constants. Show that their covariance is

2C xxy aσ= . [8]

Q7) a) Distinguish between Ensemble, Ensemble average and time average.
What is an Ergodic process? [8]

���������� �����

f(x)

kx

0 x1

>

>



b) Consider a resistor carrousel containing six bins. Each bin contains an
assortment of resistors as shown in table. If one of the bins is selected
at random and a single resistor drawn from that bin at random, what is
the probability that the resistor chossen will be 10Ω? Refer to table 1
shown. [10]

 
Ohms

                 Bin Numbers

1 2 3 4 5 6 Total

10Ω 500 0 200 800 1200 1000 3700

100Ω 300 400 600 200 800 0 2300

1000Ω 200 600 200 600 0 1000 2600

Total 1000 1000 1000 1600 2000 2000 8600

Q8) a) Derive an equation for mean of a Random Process which is passed
through an LTI filter. [8]

b) Draw the power spectral density probability distribution function and
auto correlation of white Gaussian noise. What is noise Bandwidth.
What is its valve for RC-Low pass filter. [8]

����
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SECTION - I

Q1) a) For the system :

191
1

)(H −−
=

z
z

Determine P0(z) and P1(z) for the two  component decomposition. [6]

b) What is need for anti-imaging filter after upsampling a signal? [5]

c) Design linear phase FIR filter that satisfies the following specification
based on single stage. [7]

Q2) a) Explain different addressing modes of TMS 320C 54XX. [4]

b) Let H(z) be a causal FIR transfer function of degree N – 1 with N even.

∑
−

=

−=
1N

0
)()(H

n

nznhz

Show that H(z) can be expressed in the form

( ) )(H)1(H)1()(H 2
1

12
00

1 zzzzz −− −++= . [8]

c) Explain pipe line operation of TMS 320C 54XX. [4]
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Q3) a) Draw generic diagram of host port interface HPI for TMS 320C 54XX.
[8]

b)

Show that the two possible cascade configuration of factor of L up
sampler and factor of M down sampler shown in the figure are
equivalent only if L and M are mutually prime. [8]

Q4) a) Compare forward and backward linear predictions. [7]

b) Explain Levinson – Durbin algorithm. [9]

SECTION - II

Q5) a) The ARMA process is generated by the difference equation.

x(n) = 1.6x(n – 1) – 0.63x(n – 2) + w(n) + 0.9w(n – 1)

i) Determine system function of whitening filter and its poles and
zeros. [5]

ii) Determine power density spectrum of x(n). [4]

b) Compare AR Lattice and ARMA Lattice ladder filter. [7]

Q6) a) A 3 stage decimator is used to reduce the sampling rate from 96 kHz to
1 kHz. Assume decimation factor of 8, 6 and 2 respectively for 3
stages.

i) Indicate sampling rate at the output of each 3 stages.

ii) Assume that decimator above satisfies following overall
specifications. [12]
I/P sampling frequency Fs = 96 kHz

Decimation factor M = 96

Passband ripple = 0.1 db

Stop band ripple = 60 db

Frequency band of interest = 0 to 450 Hz.

Determine band edge frequencies for the decimating filter at each
stage.

b) Draw functional block diagram of CPU of TMS 320C 54XX. [6]
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Q7) a) Highlight use of multirate filtering in sub-band coding of speech
signal. [8]

b) Draw functional diagram of ADSP21XX. [8]

Q8) a) Derive Widrow Hoof LMS algorithm for adaptive noise cancellation
stating any reasonable assumption made. [10]

b) Bring out limitations of basic LMS and RLS algorithm. [6]
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SECTION - I

Q1) a) What are the parameters which should be taken into account while
designing SRAMs? [5]

b) Draw the various SRAM cell structures. Explain then for various
operations. [12]

Q2) a) Draw the DRAM 3T cell structure and explain its operation. [5]

b) Write short note on [12]

i) Trench capacitor.

ii) Stack capacitor.

Q3) a) Draw masked ROM cell and explain its operation, advantages and
disadvantages. [6]

b) Explain the operation of UVPROM with necessary sketch. How it is
better and inferior than EEPROM? [10]

Q4) a) Compare SRAM and DRAM. [8]

b) Write short note on FLOTOX. [8]
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Q5) a) Discuss Stuck at fault model and explain it’s pro and con of it. [8]

b) What is data retention fault of memory in case of SRAM and DRAM?
Explain it with suitable diagram. [8]

SECTION - II

Q6) a) Write algorithm for MAT+. What faults it covers? [8]

b) What are the typical SRAM dc electrical characteristics? [8]

Q7) a) What is FRAMs? Explain working principals of same. [10]

b) How FRAMs are better than existing SRAMs and DRAMs? [7]

Q8) a) Explain the principle operation of MRAMs with necessary sketches.[10]

b) What are the advantages and disadvantages of MRAMs? [7]

Q9) a) Explain the basic working principle of LCD. [7]

b) What are the hardware and software requirements the tablet PC? [9]

Q10) Write short note on : [16]

a) Reliability issues of semiconductor memory.

b) Radiation effect on semiconductor memory.

c) Testing of semiconductor memory.
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SECTION - I

Q1) a) Show that the polar forms of Cauchy-Riemann equations are

θθ ∂
∂−=

∂
∂

∂
∂=

∂
∂ u

rr

vv

rr

u 1
and

1
 and also deduce that

0
11

2

2

22

2

=
∂
∂+

∂
∂+

∂
∂

θ
u

rr

u

rr

u  . [6]

b) If f(z) is an analytic function of z, prove that

( ) ( ) 22

2

2

2

2

4Re zfzf
yx

′=⎟⎟⎠

⎞
⎜⎜⎝

⎛
∂
∂+

∂
∂  where ( )zf ′  denotes the derivative

of f(z) w.r.t. z. [5]

c) Find Laurent’s series of ( )
23

32
2 +−

−=
izz

iz
zf  in the region 0 ≤ | z + i | < 2

[5]

Q2) a) Evaluate ( )∫
+

−
+

i

i

dzzz
32

1

2  along the line joining the points (1, –1) and

(2, 3). [5]

b) Find the image of | z – 2i | = 2 under the transformation 0,
1 ≠= z
z

w .[5]

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

���������	
����� ����	
�����

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

����������	
�� �����������������

�����
���	����	�����������������

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

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

�� &�������'������
���$�������������(�������������

)� *�'
�����	�������'������������!
##�������

+� ,���	!�&	��%�	'�����$#���#����	����%	�������#�
#��	������##	����

-� ���
����
���$#������.��!�����������

�����

/���0�



c) Find the bilinear transformation which maps the points (∞, i, 0) of the
z-plane into the points (0, 1, ∞) of the w-plane respectively, further
show that Re(z) maps into the interior of the unit circle. [6]

Q3) a) Solve the Poisson’s Equation )10(10 22
2

2

2

2

++−=
∂
∂+

∂
∂

yx
y

u

x

u  over the

square with sides x = 0, y = 0 and x = 3, y = 3 with u = 0 on the
boundary and mesh length = 1. [9]

b) Solve the wave equation 2

2

2

2

16
x

u

t

u

∂
∂=

∂
∂

. Taking h = 1 upto t = 1.25

subject to conditions.

i) u(0, t) = 0, u(5, t) = 0, t > 0

ii) u(x, 0) = 0

iii) u(x, 0) = x2(5 – x) 0 < x < 5 [8]

Q4) a) On which curve the functional ( )dxxyyy∫ +−′
2

0

22 2
π

 with y(0) and ( )2
πy

= 0 be extremised. [8]
b) Use Galerkin’s method to solve the boundary value problem

0=+−′′ xyy , 0 ≤ x ≤ 1 with y(0) = 0 and y(1) = 0. Compare your
approximate solution with exact solution. [9]

Q5) a) Using Cauchy’s Residuce theorem, evaluate θ
θ

θπ
d∫ +

2

0 cos45
2cos

. [7]

b) Find the values of u(x, t) satisfying the one dimensional heat equation

2

2

4
x

u

t

u

∂
∂=

∂
∂

 subject to the conditions.

i) u(0, t) = 0, u(8, t) = 0, t > 0

ii) u(x, 0) = 4x – 2

2
1

x  at the points x = i, i = 0, 2, 3, ..... 8 and

jt
8
1= , j = 0, 1, 2, .... 5. [9]
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SECTION - II
Q6) a) For the Legendre’s polynomial Pn(x), prove that

n
n

n

nn x
dx

d

n
x )1(

!2
1

)(P 2 −
⋅

= . [5]

b) Prove that [6]
i) (n + 1) Pn+1(x) = (2n + 1) xPn(x) – nPn–1(x)

ii) nPn(x) – Pn–1(x) = 0

c) Express J5(x) interms of J0(x) and J1(x). [5]

Q7) a) A news paper boy estimates the daily demand with a probability given
below : [8]
Daily Demand : 0 10 20 30 40 50

Probability : 0.02 0.18 0.15 0.50 0.10 0.04

Use the following sequence to stimulate the demand next 10 days :
25, 65, 39, 76, 05, 70, 12, 81, 32, 43. Also estimated the daily average
demand for news paper on the basis of simulated data.

b) If the probability that, an individual suffers a bad reaction from a certain
injection is 0.001. Determine the probability that out of 2000. [5]
i) exactly 3 individuals

ii) more than 2 individuals.

c) The mean and variance of Binomial distribution are 5 and 
2

5

respectively. Find the probability P(x ≤ 1). [4]

Q8) a) Among 64 off spring of a certain cross breed between guinea pigs 34
were red, 10 were black & 20 were white. According to genetic model
these numbers should be 9 : 3 : 4. Are the data consistent with the

model 5% level of significance if %99.52
005.2 =χ . [6]

b) Fit the Poisson distribution to the set of observations [5]
x : 0 1 2 3 4

f : 57 41 28 8 1

c) Test the goodness of fit after fitting the Binomial distribution to the
data [5]
x : 0 1 2 3 4 5

f : 27 14 6 3 0 0
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Q9) a) A certain drug was administered to 500 people out of total 800, included
in the samples to test its efficiency against typhoid. The result are given
below : [8]

Total

Drug 200 300 500

No Drug 280 20 300

Total 480 320 800

On the basis of this data, can it be concluded that the drug is effective
in preventing the typhoid?

b) The following data refers to the visual defects found in the inspection
of first 10 samples of size 100. Use the data to obtain upper and lower
control limits for % defective in samples of 100. Represent the first 10
sample results in the chart that you prepared to show the central line
and control limits. [8]

  Sample No. : 1 2 3 4 5 6 7 8 9 10

  No. of defectives : 1 1 3 2 2 3 4 2 2 0

Q10) a) If over a time it is found that 70% of customers using brand A continue
to use it to next year, while 20% shift to brand B and remaining to C.
Similarly 60% customers using B continue to use it, while 25%
changed to A and 15% shift to C and for C, 75% are retained. While
20% are shifting to A & 5% to B. Find the transition probabilities and
transition matrix of the Markov Chain. [8]

b) Which of the following stochastic matrices are ergodic and which of
them are regular? [9]

i)

⎥
⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢
⎢

⎣

⎡

4
1

2
1

2
1

010
4

1
4

1
2

1

ii)

⎥
⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢
⎢

⎣

⎡

010
4

1
4

1
2

1

100

iii)
⎥
⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢
⎢

⎣

⎡

2
102

1

04
3

4
1

2
1

4
1

4
1
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SECTION - I

Q1) a) Explain the following terms associated with robot. [8]

i) Robot Work Envelop.

ii) Accuracy.

iii) Repeatability.

iv) Payload capacity & compliance.

b) Write a note on safety measures in Robotics. [8]

Q2) a) Using following values, explain use of Denavit-Hartenberg method of
representing Robot link chain.

Axis θ dmm amm αradians

1 θ1 250 0 2
π−

2 θ2 0 180 0

3 θ3 0 180 0

4 θ4 0 0 2
π−

5 θ5 130 0 0

Sketch the links assuming a suitable link position. Write all the six
transformation matrices. [8]
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b) Explain inverse Kinematic solutions for path control of a robot. How
do you decide on choice of a particular path when multiple feasible
solutions are available? [8]

Q3) a) Compare servo motors with stepper motors. [8]

b) How does one arrive at specification for actuators? Write in brief about
PID control. [8]

Q4) Write short note on Any THREE : [18]

a) Robot-types of drives.

b) Control of joints of Robot.

c) Classification for grippers.

d) Force analysis & gripper design.

SECTION - II

Q5) a) Write about the following w.r.t. Robot vision. [8]
i) Typical applications.
ii) Methods of lighting.
iii) Edge detection & its threshold.
iv) Shape analysis

b) Explain any two programming methods of Robot. [8]

Q6) a) Explain “WAIT”, “DELAY”, “SIGNAL” and “DEPART”. [8]

b) An 8 × 8 gray level image with 16 gray level intensity value is given
below. [8]

6 4 0 1 2 4 3 5

3 13 13 14 13 11 13 3

4 8 10 13 14 10 11 4

3 4 7 13 14 4 2 2

5 5 3 14 13 5 0 6

5 10 13 15 14 14 12 3

5 12 14 13 11 10 9 2

2 4 5 5 5 4 8 4

i) Construct histogram of image & obtain threshold value.

ii) Convert image into a binary (black & white) image.
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Q7) a) Justify the social, economic factors associated with the use of robots.[8]

b) Explain robot arm parameters viz. joint angle (θ), joint distance (d),
link length (a) and link twist angle (α) in D-H conventions. If the
joints are either revolute or prismatic, how will the values of above
parameters get affected? [8]

Q8) Write short notes on Any THREE : [18]

a) VAL system and language.

b) Proximity and Range sensors.

c) Degree of freedom (DOF) and mobility.

d) Jacobian and singularity.
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SECTION - I

Q1) a) What do you mean by sheet metal forming lines? [8]

b) Discuss the properties and grades of sheet metal giving the testing
procedure for them. [8]

Q2) a) Describe various steps taken from the product design stage to the
finished product while manufacturing in a small quantity, a small can
to carry milk using Aluminium sheet. [10]

b) Explain different defects and their remedies for the parts drawn by
press work. [6]

Q3) a) Explain with suitable examples methods to draw how axysymmetric
parts are to be drawn. [8]

b) What is bending? Explain concept of spring back calculation in bending
with suitable example. [8]

Q4) Write a short note on Any Three : [18]

a) Drawing of sheets,

b) Forming limit diagram,

c) Twinning,

d) Fine blanking.
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SECTION - II

Q5) a) Explain different sheet joining processes. [8]

b) Explain different methods of roll forming. [8]

Q6) a) Explain different drive systems used in presses used for sheet metal.[8]

b) Explain different devices used for handling of pressed out parts. [8]

Q7) a) Explain with suitable example how CAM is used in sheet metal
forming. [8]

b) Explain with suitable example how modelling is done of a sheet metal
component. [8]

Q8) Write a short note on Any Three : [18]

a) Transfer presses,

b) Press Brakes,

c) Warm forming,

d) Tube hydro forming.
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SECTION - I

Q1) a) Explain the importance of following tool angles. [12]
i) Side cutting edge angle.

ii) End cutting edge angle.

iii) Side relief angle and End relief angle.

iv) Back and Side rake angle.

b) Explain ORS system. [4]

Q2) a) Explain various indexing devices with neat sketches. [12]

b) Explain V-location. [4]

Q3) Design a drawing die for a cup of diameter φ50 mm and height 80 mm
from a sheet metal of thickness 1 mm. The yield strength of the material is
400 N/mm2. Calculate Blank size required, Number of draws required and
Press tonnage required. [16]

Q4) Design a progressive die for manufacturing a washer of external diameter
φ40 and internal diameter φ10 from a sheet metal of thickness 1.5 mm.
The shear strength of material is 260 N/mm2. [18]
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SECTION - II

Q5) a) Explain the important design factors to be considered while forging a
gear blank and a crane hook. [9]

b) Explain how the stock size is calculated in closed die forging. [9]

Q6) In open die forging, considering plain strain condition, show that the

maximum pressure is he
L2

maxP
µ

⋅= . [16]

where  = yield strength of material

2L = Length of rectangular work piece

h = height of work piece

µ = Coeff. of friction

Q7) a) Explain various types of gating system in injection molding. [8]

b) Explain mold flow analysis. State the softwares used to carryout mold
flow analysis. [8]

Q8) a) Explain the die casting process for low melting point alloys with neat
sketch. [8]

b) Explain types of dies used in die casting operation. [8]
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SECTION - I

Q1) a) “As a manager you have to deal with macro as well as micro
economics.” Do you agree with the statement? Justify your answer.[8]

b) Explain the use of knowledge of Economics for an Engineer. [8]

OR

Q2) a) Which areas are expected to be having beneficial effect as a result of
visit of the American President to India recently? Discuss in brief. [8]

b) Discuss the concept of Macro Economics and its application in Industrial
Planning. [8]

Q3) For the following items mention as to whether these are having price
elasticity of demand [mention whether the elasticity is high, moderate, low
or non-elastic], giving brief reasoning. – Any Six. [18]

a) Salt, b) LPG,

c) Sugar, d) Steel,

e) Rice, f) Electricity,

g) Water, h) Footwear

OR

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

a) Elasticity of Demand.

b) Demand Supply Curve.

c) Methods for Demand Forecasting.

d) Planning in Changing Demand.
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Q5) a) Mention different types of markets and how pricing is done in these
market. [8]

b) Compare between monopoly and oligopoly. [8]

OR

Q6) a) How does pricing for Public Sector Undertakings differ from that for
Private Sector? [8]

b) Discuss different methods of pricing used in industry. [8]

SECTION - II

Q7) Write short notes on any three of the following : [18]
a) Cost Benefit Analysis.
b) Cost Plus Pricing - benefits and limitations.
c) Public goods and Private goods.
d) Capital Expenditure budgeting for the central government.
e) Assumptions in cost benefit analysis and their implications.

Q8) a) Differentiate between Direct Cost and Indirect Cost with suitable
examples. [8]

b) How does Absorption Costing differ from Marginal Costing? [8]

OR

Q9) a) Explain the terms - Prime Cost, Overheads, Variable Cost and Labour
Cost. [8]

b) Derive the formula for P/V ratio. Give the use of this ratio in decision
making. [8]

Q10) Write short notes on any four of the following : [16]
a) Discounted Cash Flow,
b) Internal Rate of return,
c) Depreciation,
d) Contents of Project Report,
e) Net Present Value Method,

f) Managerial Economics.
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SECTION - I
Q1) a) What is the importance of manufacturing excellence in world class

manufacturing? [8]
b) Explain the contributions of recent management scientists after 1980

towards manufacturing era. [8]

Q2) a) Explain the relation of product design & development department with
other departments in industry. [8]

b) Given the following network with activities and times estimated in
days with their immediate predecessors.

Activity
Estimated duration in days Immediate

Optimistic Most likely Pessimistic Predecessors
A 2 5 6 –
B 1 3 7 –
C 6 7 10 –
D 5 12 14 A
E 3 4 5 A
F 8 9 12 A, B
G 4 6 8 C
H 3 6 8 C
I 5 7 12 E, F, G
J 12 13 14 H
K 1 3 4 D, I, J
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i) What is the expected time to complete the project? What are the
critical activities? [4]

ii) What is the probability that the project will take more than 28
days to complete? [4]

Q3) a) Explain the framework of Toyota production system. How production
planning is done in TPS? [8]

b) “Simulation is an especially valuable tool in situation, where the
mathematics needed to describe a manufacturing system realistically is
too complex to yield analytical solution”. Elucidate. [8]

Q4) Write short notes on Any THREE : [18]
a) Contributions of Prof. C. K. Pralhad.
b) Job shop scheduling.
c) Petrinet as a tool.
d) Value stream mapping.
e) Theory of constraints.

SECTION - II

Q5) a) “Hawthorne experiment even though failed; has largely contributed
for development of ergonomics”. Elucidate the statement and quote
some examples. [8]

b) What are four major dimensions of MBTI? How can it be used
effectively? [8]

Q6) a) Explain victor vroom’s expectancy theory in brief. [8]
b) Explain Theory X and Theory Y of leadership. [8]

Q7) a) Explain causes of conflicts and tools to resolve. [8]
b) Explain relationship between job stress and outcome. [8]

Q8) Write short notes on Any THREE : [18]
a) The Gallup Path.
b) Job Satisfaction.
c) Team approach.
d) Theories of motivation.
e) Porter Lowler model.
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SECTION - I

Q1) a) Define the following : [4]

i) Probability function

ii) Discrete probability space.

b) For any two events E1 and E2 prove that

P(E1 ∪  E2) = P(E1) + P(E2) – P(E1 ∩  E2) [6]

c) Group of functions contain two percent erroneous functions. Each
function is tested using suitable test case before integrating it. The test
case itself is not totally reliable so that :

P(“Test case result reflect function is correct” | “function is actually
correct”) = 0.95

P(“Test case result reflects that function is erroneous” | “function is
actually erroneous”) = 0.94

If a tested function is indicated to be erroneous, what is the probability
that it is actually erroneous? [6]
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Q2) a) Consider the following code segment. [6]
srch(int n, int x)
{ int t[max]; //array holding max integers

int t, x;
t[0] = x; //t[0] is used as marker

i = n;
while (t[i]! = x)

  i = i – 1;
if (i > 0) then

printf(“Found”);
else

printf(“Not Found”);
}
Assume uniform distribution and determine average search time for
successful search.

b) Given three components with respective reliabilities R1 = 0.8,
R2 = 0.75 and R3 = 0.98. Compute the reliabilities of the three systems
shown in the figure Q 2(b). [6]

c) Incase of analyzing an algorithm, in what way the amortized constant
time differs from constant time on the average? [4]

Q3) a) Solve the recurrence : [6]

tn = n .......... if n = 0, 1 or 2.

= 5tn–1 – 8tn–2 + 4tn–3 .............other wise
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b) Write a recursive relation for the following function and solve the
same : [8]
int fib (int n)
{

if (n < 2)
return(n);

else
return (fib(n–1) + fib(n – 2));

}

c) Interpret the equation : 2n2 + Θ(n) = Θ(n2). [2]

Q4) a) Write a recursive binary search algorithm. Determine its time
complexity. [8]

b) Write an algorithm for sorting n numbers using quick sort method.
Determine its time complexity. Comment on stability of this
method. [10]

SECTION - II

Q5) a) Consider the following algorithm for vertex cover problem : [8]
Alg_Vert_Cov(G)
{

//G is an input graph
// E[G] is an edge set of the graph
//C contains vertex cover being constructed
//E’ is to maintain copy of an edge set
C = φ; // Null set
E’ = E[G];
while (E’ is not empty)
{

let (u, v) be an arbitrary edge of E’;
C = C U {u, v};
Remove from E’ every edge incident on either u or v;

}
return (C);

}
Prove that this is a polynomial time 2-approximation algorithm.
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b) Write an algorithm for finding Hamiltonian cycle in an undirected
graph. How do you claim that, this algorithm is probabilistically good
algorithm? [8]

Q6) a) Let F* (I) be the finish time of an optimal m-processor schedule for
instance I of the task scheduling problem. Let F^ (I) be the finish time
of an Longest Processing Time Schedule for the same instance. Then
prove that :

( ) ( )
( ) m3

1
3
1

IF

IFIF

*

^*

−≤
−

[10]

b) Write an approximation algorithm for a planar graph coloring. Clearly
indicate assumptions made if any. [8]

Q7) a) Given an undirected graph G = (V, E), a cut of G is a partition of V
into two non-empty sets A and B, where the size of (A, B) is the
number of edges with one end in A and the other in B. A global
minimum cut is a cut of minimum size.

Prove that there is a polynomial time algorithm to find a global min-
cut in an undirected graph G. [8]

b) Obtain a set of optimal Huffman codes for the messages (M1, M2, .......
M6) with relative frequencies (q1, q2, ....... q6) = (2, 3, 5, 7, 9, 13).
Draw the decode tree for this set of codes. [8]

Q8) a) What is the basic problem in CRCW PRAM, when more than one
processor tries to write in the same cell? How it can be overcome? [4]

b) Write a complete parallel algorithm for evaluating simple arithmetic
expression. Draw binary expression tree for the following expression :

((7 – (21/3)) * 3) + (9*((10 – 8)) + 6). Represent one iteration of
above algorithm for the resulting tree. [12]
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SECTION - I

Q1) a) For the network example presented in Figure 1.1, compute the shortest
paths from node 2 to all other nodes using the centralized Bellman-
Ford algorithm. [8]

b) Explain different security measures taken in IPV6. Enlist the reserved
IP address blocks. [8]

Q2) a) Explain k-shortest paths algorithm of routing by taking any suitable
example. [8]

b) Compare : [8]

i) Bellman-Ford algorithm and Distance Vector algorithm.

ii) Shortest path routing and the widest path routing.
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Figure 1.1 A six-node network (the entry shown next to a link is the cost of the link).
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Q3) a) Explain types of OSPF packets. What is the range of allowable metric
values in OSPF and IS-IS? [8]

b) Consider a five-router OSPF network. How many entries will be in
the routing table at each router? Which are those? [8]

Q4) Write short note on Any Three : [18]

a) BGP message format.

b) Classful IP Addressing Scheme.

c) Distance Vector Routing.

d) RIP V1 and RIP V2.

SECTION - II

Q5) a) For the prefixes in Table 5.1, construct a binary trie. Assuming each
node in the binary trie requires a memory access, how many memory
accesses will be required in the worst case during the search? [8]

          Table 5.1 Prefix table

Prefix Label Prefix

P1 0*

P2 10*

P3 111*

P4 10001*

P5 1*

P6 1001*

P7 101000*

P8 1010000*

b) Discuss the strengths and weaknesses of various router architectures.[8]

Q6) a) Explain different routing protocols for QoS routing. [8]
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b) Draw the geometric view of the rules shown in Table 6.1 and identify
the number of distinct regions. [8]

        Table 6.1 A two-field classifier

Rule F1 F2

R1 0* 10*

R2 0* 01*

R3 0* 1*

R4 00* 1*

R5 00* 11*

R6 10* 1*

R7 11* 00*

R8 * 00*

Q7) a) How does bandwidth guarantee required by services affect the
performance it receives in a heterogeneous bandwidth environment?[8]

b) Compare different 2-Dimentional Packet Classification Algorithms on
the basis of Time and Space complexity. [8]

Q8) Write short note on Any Three : [18]

a) MPLS.

b) Adoptive routing.

c) LSP Path determination.

d) ATM PNNI.
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SECTION - I

Q1) a) Enlist and discuss the principles of data security architecture. [8]

b) What is security policy? Explain steps necessary for developing security
policy. [8]

Q2) a) What is the difference between a block cipher and a stream cipher?
Why do some block cipher modes of operation only use encryption
while others use both encryption and decryption? [8]

b) Explain authentication protocol based on symmetric and asymmetric
cryptosystem. [8]

Q3) a) Explain the IPsec services and Authentication algorithm. [8]

b) Enlist and discuss fragmentation vulnerabilities and remedies. [8]

Q4) Write short notes on (Any Three) : [18]

a) ARP Hazards.

b) Routing algorithm vulnerabilities.

c) Issues in multi-level secure systems.

d) IPv4/IPv6 encapsulation header.
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SECTION - II

Q5) a) What is a simple network management protocol? With the help of a
suitable diagram explain the network management architecture. [8]

b) Explain what is session key management with suitable example. [8]

Q6) a) Enlist and explain in brief four techniques used by firewalls to control
access and enforce a security policy. [8]

b) What is a circuit-level gateway and application-level gateway? [8]

Q7) a) Discuss how Diffie-Hellman based Key Agreement protocol is beneficial
for providing security in group communication issues. How can this
protocol be used for secured cash transfer in a bank? [8]

b) Explain how wireless security is different from wired data security,
and how WEP addresses security in wireless LANs. [8]

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

a) DNS certificates.

b) Secure SNMP.

c) Shared secret data authentication.

d) Privacy enhanced mail (PEM).
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SECTION - I

Q1) a) Explain various issues involved in design of a compiler. What is
“Incremental Approach” to compiler design? [8]

b) How the tools LEX and YACC are contributing in the implementation
of the compiler? Support your answer by giving appropriate examples
with proper syntax. [8]

Q2) a) Explain how code is generated for pipelined machines. [8]

b) Discuss in detail : Register allocation techniques. [8]

Q3) a) Explain : unified algorithm for data flow analysis. [8]

b) State and explain fundamental data flow properties. Support your
answer with proper examples. [8]

Q4) Write short notes : [18]

a) SSA form.

b) Code generator.

c) Bi directional data flow analysis.
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SECTION - II

Q5) a) Explain in detail structure of a parallelizing compiler. [8]

b) Which are various approaches for parallelism detection? [8]

Q6) a) Discuss following terms with respect to compilation of distributed
machines : Data partitioning, register allocation, instruction scheduling.

[8]

b) Explain in what way the design of a compiler for standalone machine
is different from design of compiler for distributed machines. [8]

Q7) a) Explain : Auto scheduling compilers. [8]

b) Why there is need for Just in Time compilation? Explain the process
of JIT compilers in detail. [8]

Q8) Write short notes : [18]

a) Dynamic compilation.

b) Loop carried and loop independent dependences.

c) Phases of compiler.
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SECTION - I

Q1) a) What are the different classifications of embedded systems? Explain.[8]

b) With the help of neat diagram, describe different components of
embedded systems. [8]

Q2) a) Give brief overview of 32 bit ARM architecture. [8]

b) Name and explain low power management modes of Bluetooth. [8]

Q3) a) What are the different packets used for bus transaction in USB? Also
explain types of data transfers supported by USB protocol. [10]

b) Explain how bit transfer takes place in I2C. Also mention the
applications of I2C. [8]

Q4) a) What is PCI-X? Compare it with PCI. [8]

b) Given : It is required to read the sensor inputs using a microcontroller
with on-chip 8-channel 10-bit ADC. Two input channels of ADC,
namely AIN2 and AIN4 are used for this application. Write Pseudo
code to configure and read the digital outputs from these analog inputs.
The digital output is available in ADDR register and configuration can
be done using ADCR register. [8]
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SECTION - II

Q5) a) Compare Bluetooth protocol, 802.11 and IrDA w.r.t. following
features. [10]

i) Technology.

ii) Distance.

iii) Security.

iv) Cost.

v) Data Rate.

b) Differentiate between 802.11 and 802.15. [6]

Q6) a) With the help of neat diagram, explain the structure of FPGA. [8]

b) Describe the following IPC mechanisms in detail : [8]

i) Mutex.

ii) Pipes.

Q7) a) What are cross compilers? When do you use them? How they are
different than compilers? [6]

b) Object oriented programming is widely used in embedded system
programming. Why? [4]

c) What are the different criteria, based on which RTOS is selected for an
embedded system application? [8]

Q8) a) Explain development process of an embedded system along with
different phases. [10]

b) VxWorks, QNX, WINCE and RTLINUX. Categorize these under soft
RTOS or hard RTOS. [6]
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SECTION - I

Q1) a) Comments on the following : [10]

i) How can one knows that one of the TPC-C benchmarks is relevant
to his application or environment?

ii) Can one compare TPC-C results with other TPC benchmark
results.

iii) We notice that some TPC-C results are labelled as “Withdrawn”.
Could you explain what that means.

b) What are the three broad levels at which a database system can be
tuned to improve performance? [6]

Q2) a) List down atleast five equivalence rules used in query optimization
and discuss the enumeration of equivalent expressions. [8]

b) Explain how to use a histogram to estimate the size of a selection of
the form σA ≤ v(r) (conditional select operation). [4]

c) Explain : DBMS buffers, Cache. [4]

Q3) a) Discuss with merits and demerits : [8]

i) Optimistic locking.

ii) Pessimistic locking.

iii) Multi-attribute indexing.
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b) Various database systems have been developed for hand held devices
i.e. PDA and handheld PC. Do you consider this kind of light-weighted
database system as distributed database system. Justify your answer.[4]

c) Explain the difference between a system crash and a “disaster”. [4]

Q4) Write short notes : [18]

a) Join algorithms.

b) Distributed queries.

c) Object oriented benchmarks.

SECTION - II

Q5) a) Explain in detail the architecture of a dataware house. [8]

b) State and explain OLAP operations. [6]

c) What is need for Dashboard? [2]

Q6) a) List the different data mining techniques and explain any one of them
in detail. [8]

b) Explain the role of ETL process in data analysis. [6]

c) Discuss in brief : KDD process. [2]

Q7) a) Compare and Contrast : [8]

i) Object oriented and OR Databases.

ii) Active and Deductive Databases.

b) Explain the use of XML with following points : [8]

i) Storing data with complex structures.

ii) Data Exchange.

iii) Web services.

Q8) Write short notes : [18]

a) SQL Extensions.

b) STAR Schema.

c) Directory Services.
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SECTION - I

Q1) a) Describe IP address manipulation routines with examples. How
information about networks and Protocols is obtained in a client server
environment? [8]

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

Q2) a) Show the contents of all fields for a BOOTP request & reply packet
sent from a client with physical address 00:11:22:EF:EA:34?
Encapsulate these packets in UDP user & IP datagram. [8]

b) How DHCP exchanges different messages? Explain DHCP options.[8]

Q3) a) What is a DNS query and response message? Discuss response message
in detail. [8]

b) A DNS client is looking for the name of a computer with IP address
132.1.17.8. Show the query and response message. [8]
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Q4) Write short note on Any Three : [18]

a) RARP servers.

b) DNS resolution.

c) Complexity of servers.

d) Network Virtual Terminal.

SECTION - II

Q5) a) Explain option negotiation in Telnet. Show the sequence of character
exchanged between client and server to switch from line mode to default
mode. [8]

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

Q6) a) Host A uses TFTP to read 2150 bytes of data from host B. Show all
the TFTP commands including commands needed for connection
establishment and termination. Assume error free communication. [8]

b) Explain FTP communication over control & data connection. [8]

Q7) a) Show the request that retrieves the document/usr/users/doc/docl. Use
at least two general headers, two request headers and one entity header.
Also show response header for a successful request. [8]

b) In SMTP, if we send a one line text between two users, how many
lines of commands and response are exchanged? Which are they? [8]

Q8) a) Explain real time transfer protocol (RTP). Compare TCP with RTP.[8]

b) Write notes on : [10]

i) RSVP and Streaming.

ii) Multipurpose Internet Mail Extensions.
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SECTION - I
Q1) Reaction temperatures (in °C) for certain catalyst concentration are given

below :

310.95, 308.86, 312.80, 309.74, 311.03, 311.89,

310.93, 310.39, 310.24, 311.89, 309.65, 311.85,

310.73, 312.05, 312.20, 310.80, 313.60, 313.08

a) Classify the above data as grouped frequency distribution with 309 as
the lower limit of first class and class width = 1. Also calculate less
than type and more than type cumulative frequency. [4]

b) Find mean, mode and median using step deviation method with
assumed mean a = 310 and h = 1. [4]

c) Find SD, variance, QD & COV. [4]
d) Find Karl Pearson and Bowley’s coefficient of skewness and comment

on symmetry of distribution. [4]
e) Calculate excers Kurtosis and comment on nature of Kurtosis. [2]

Q2) a) The pilot plant studies for reaction process A → B gave the following
data for variation in yield (Y) with reaction temperature. (X °C).

X : 1 2 3 4 5 6 7 8 9 10

Y : 3 5 7 10 11 14 15 17 20 21

Obtain the regression model in the form Y = a + bX. Also calculate the
estimator S2 for variance σ2. [8]
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b) Explain the principle of least square used to obtain best estimates
b0 & b1 for the unknown parameters β0 & β1 in establishing simple
linear regression between the variables X & Y in the form.

Y = β0 + β1X + ∈,

where ∈ is a random error or residual. [8]

Q3) a) What is statistical estimation? Explain the following properties of the
best estimator for evaluating the population parameter consistency, bias,
efficiency. On a pilot plant reactor 11 runs are taken at constant
conditions and have obtained the following values of the percentage
yield of desired product. [8]

32, 55, 58, 59, 59, 60, 63, 63, 63, 63, 67.

i) Calculate mean, mode and median of the sample data.

ii) Check whether sample mean X  is unbiased estimator of the
population mean of 58.4.

iii) Also check whether sample variance 2
XS  is unbiased estimator of

population variance.

b) For the data given in Q. 3(a) assuming 812 =xσ , find 95% confidence

interval with

i) α = 0.05 (assume 96.1&96.1
22 1

+=−=
−αα ZZ )

ii) α = 0.01 (assume 645.1&645.1
22 1
=−=

−αα ZZ ) [8]

Q4) a) i) Define – Statistical hypothesis, null hypothesis alternative
hypothesis, type I error, type II error.

ii) Explain seven step procedure for testing a hypothesis. [8]

b) For pilot plant reactor data given in Q. 3 (a), test whether population

mean equal 63. (Take α = 0.05, 23.2&23.2
22

1 −==− αα tt ) [4]

c) In a random sample of size 500, the mean is found to be 20. In another
independent sample of size 400, the mean is 15. Could the samples
have been drawn from the same population with SD = 4. (Take LOS
= 1% & Zα = 2.58). [4]
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SECTION - II
Q5) a) A quantity of each of three chemical fertilizers was applied to three

groups of five corn plants each, with all plants growing under identical
conditions of temperature, rainfall, soil, seed, etc. From the following
measures of corn growth (height after one month), determine whether
there is any reason for one fertilizer to be better than another.

Fertilizer No. → 1 2 3

23 16 18

21 23 22

Height 24 20 25

17 21 21

19 18 20

(Take LOS = 5% & F5%(2, 12) = 3.88) [8]
b) Determine whether the type of catalyst or temperature has any effect

on the setting time of a new plastic from the following  data. The data
gives elapsed setting time (in minutes) to a uniform criterion of hardness.

           Catalyst No.→
1 2 3 4 Temp (°C)

25 25 28 22 24

50 27 29 23 23

75 30 32 26 29

Construct the ANOVA table.

(Take LOS = 5% & F5%(3, 6) = 4.76, F5%(2, 6) = 5.14) [8]

Q6) a) Explain the basic principles of design of experiments – randomisation,
replication, local control. [8]

b) The amount of fluoride in the local water supply is determined by four
colorimetric methods in a comparative study A, B, C & D, with five
replications for each test. The results in ppm are given below :

A : 2 3 6 5 4

B : 5 4 4 2 3

C : 1 3 2 4 4

D : 2 1 1 2 1

Construct the ANOVA table and hence state whether the methods are
equivalent.

(Take LOS = 5%  F5%(3, 16) = 3.24) [8]
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Q7) a) Define the elements of optimization problem : objective function,
constraints, feasible solution, optimal solution, feasible solution. [6]

b) Figure 1 shows feedstocks and products for the refinary with the costs
of raw material and sales price of the products.

The following  table gives expected yields of the two types of crudes
when processed by the refinary.

                     Vol. % yield Maximum
allowable

Crude 1 Crude 2 production (bbl/day)

Gasoline 80 44 24,000

Kerosene 5 10 2,000

Fuel oil 10 36 6,000

Processing cost ($/bbl) 0.50 1.00

Set up the LP problem and find the optimum consumption of crude
oils (1), (2), production of gasoline, kerosene, fuel oil, (in bbl/day)
and resulting maximized profit. [10]

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

a) Latin square design of experiments.

b) Transportation problem in LP.

c) Simplex method of solving LP problem.

����

Crude oil (1)

Crude oil (2) ($15/bbl)

($24/bbl)

>

Gasoline ($36/bbl)
Kerosene ($24/bbl)

Residual ($10/bbl)
Fuel oil ($21/bbl)

>
>
>
>
>

Sales PriceCosts

Refinary
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SECTION - I

Q1) a) Discuss the approach for product design. [10]

b) What are the various engineering ethics? [8]

Q2) a) Discuss the steps involved in process design by shortcut method. [8]

b) Explain chemical process design with respect to environmental
concerns. [8]

Q3) a) Discuss the various parameters affecting selection of reactor. [8]

b) What is an attainable region? Explain with its applications. [8]

Q4) a) Discuss with example the separation of liquid-liquid mixtures. [6]

b) Explain the principle of reaction invariants in detail. [10]
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SECTION - II

Q5) a) Explain the heuristics for determining favorable distillation column
sequences for ideal mixture separation. [8]

b) Discuss the qualitative diagram for separation of 5 components A, B,
C, D, E with decreasing order of relative volatilities using distillation
column sequencing. [8]

Q6) a) Draw a residue curve map diagram for given system : [8]

Component/Mixture B.P.(°C)

Hexane (A) 69.2

Methanol (B) 64.5

Malic Anhydrate (C) 56.9

Binary azeotrope (A - B) 50.5

Binary azeotrope (A - C) 52.3

Binary azeotrope (B - C) 53.6

Ternary azeotrope (A, B, C) 48.2

b) Explain how RCM is used for sequencing columns for homogeneous
azeotropic mixture separation. [10]

Q7) a) Describe thermally coupled distillation sequences. [8]

b) Explain the procedure for drawing composite curves. [8]

Q8) Write short note on (Any Two) : [16]

a) Bow & Tie Region.

b) Utility Selection.

c) Co generation.

d) Problem Table Algorithm.
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SECTION - I

Q1) a) Verify the relation : [8]

[ ][ ] ( ) ( )vuwwuvwvu ⋅−⋅=××

b) Derive expressions for ( )v⋅∇  and v∇  in cylindrical coordinates. [8]

Q2) Derive the equation for steady state laminar flow inside the annulus between
two concentric horizontal pipes. The flow occurs in concentric pipe
exchangers. [16]

Q3) a) Develop equations for the relationship of local pressure to density or
temperature in a stream of ideal gas in which the momentum flux τ
and the heat flux q are negligible. [8]

b) What are the semi-empirical expressions for the turbulent energy
flux? [8]
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Q4) A catalytic tubular reactor shown in fig. A dilute solution of solute A in a
solvent S is in fully developed, laminar flow in the region z < 0. When it
encounters the catalytic wall in the region 0 ≤ z ≤ L, solute A is
instantaneously and irreversibly rearranged to an isomer B, write the
diffusion equation appropriate for  this problem and find the solution for
short distances into the reactor.
Assume that the flow is isothermal and neglect the presence of B. [18]

SECTION - II

Q5) Explain steady state transport in binary boundry layers (binary fluid around
a submerged object). [16]

Q6) a) Compare turbulent thermal conductivity and turbulent viscosity, order
of magnitude and dependance on physical properties and the nature of
flow. [8]

b) What is Reynolds analogy and what is its significance? [8]

Q7) Air at 70 °F and 1 atm is to be pumped through a straight 2 in I.D. tube at
a rate of 70 lbm/hr. A section of the tube is to be heated to an inside wall
temperature of 250 °F to raise the air temperature to 230 °F. What heated
length is required? [16]

Q8) Write short note on : [18]

a) The Prandtl mixing length.

b) Turbulent flow in ducts.

c) Enhancement of mass transfer by a first order reaction in turbulent
flow.
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SECTION - I

Q1) a) Discuss Spearman’s Rank correlation coefficient. [8]

b) The following data was calculated from the equation y = 5 + 4x1 – 3x2

x1 x2 y

0 0 5

2 1 10

2.5 2 9

1 3 0

4 6 3

7 2 27

Use least square regression to fit this data. [8]
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Q2) As a part of the investigation of the collapse of the roof of a building, a
testing laboratory is given all the available bolts that connected the steel
structure at three different positions on the roof. The forces required to
shear each of these bolts (coded values) are as follows :

Position 1 90, 82, 79, 98, 83, 91

Position 2 105, 89, 93, 104, 89, 95, 86

Position 3 83, 89, 80, 94

Perform an analysis of varience to test at the 0.05 level of significance
whether the differences among the sample means at three positions are
significant. [16]

Q3) a) A research worker wants to determine the average time it takes to
mechanic to rotates the tires of a car, and wants to be able to assert with
95% confidence that the mean of the sample is off by at most 0.50
minute. If researcher presume from past experience that σ = 1.6 minutes,
how large a sample will have to take? [8]

b) Discuss relation between moments about mean in terms of moments
about any point. [8]

Q4) An optical firm purchases glass to be ground into lenses, and it knows
from past experience that the variance of the refractive index of this kind
of glass is 1.26 × 10–4. As it is important that the various pieces of glass
have nearly the same index of refraction, the firm rejects such a shipment if
the sample variance of 20 pieces selected at random exceeds 2 × 10–4.
Assuming that the sample values may be looked upon as a random sample
from a normal population. What is the probability that a shipment will be
rejected even though σ2 = 1.26 × 10–4. [18]

SECTION - II

Q5) a) Elaborate model equation for latin square design. [8]

b) Explain graphical procedure for sequential sampling. [8]
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Q6) An experiment was designed to study the performance of four different
detergents. The following whiteness readings were obtained with specially
designed equipment for 12 loads of washing distributed over three different
models of washing machines :

Machine 1 Machine 2 Machine 3 Totals

Detergent A 45 43 51 139

Detergent B 47 46 52 145

Detergent C 48 50 55 153

Detergent D 42 37 49 128

Totals 182 176 207 565

Looking on the detergents as a treatments and the machines as blocks,
obtain the appropriate analysis of variance table and test at the 0.01 level
of significance whether there are differences in the detergents or in the
washing machines. [16]

Q7) Write short notes on : [18]

a) Northwest Corner Rule.

b) Least Cost Rule.

c) Transportation Algorithm.

Q8) a) What are unbounded solutions in simplex method? [8]

b) Maximize : Z = 3x1 + 2x2

Subject to : –x1 + 2x2 ≤ 4

3x1 + 2x2 ≤ 14

x1 – x2 ≤ 3

x1 ≥ 0, x2 ≥ 0

Use graphical method. [8]
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SECTION - I

Q1) a) Explain the significance of ground water pollution & what are the
source of ground water pollution? [4]

b) With neat sketch explain various ground water formation. [6]

c) A fully penetrating 15 cm diameter penetrates a unconfined aquifer of
20 m thickness which is pumped at a rate of 20 cps. The resulting
drawdown measured at 2 observation well 20 m & 160 m distance
recorded 6 m & 0.5 m respectively. Determine the average hydraulic
conductivity. Find at what distance the drawdown will be insignificant.

[8]

Q2) a) Describe in brief : [4]

i) Radius of influence.

ii) Well interference.

b) What are the aspects to be considered for groundwater pollution
investigation? [6]
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c) Determine the velocity of groundwater through an aquifer which has
the following data.

Effective particle size of aquifer = 0.20 mm.

Hydraulic gradient 1 in 100, Viscosity coeff. of water at 10°C = 1.0.
Slitcher const = 400, Hazon const = 1000.

Assuming aquifer to be 120 m & 15 m deep, find the discharge using
Slitcher formula. [6]

Q3) a) How is discharge through flow medium found by flownet? What are
singular points & how are they classified? [8]

b) Explain laboratory method of determination of hydraulic conductivity
either by constant or falling head method. [8]

Q4) a) Explain aquifer pumping test to determine the aquifer parameter. What
are its advantages & disadvantages. [8]

b) Explain in brief : [8]

i) Principle of Super position.

ii) Transmissivity & its significance.

iii) Storativity & its significance.

iv) Perched aquifer.

SECTION - II

Q5) a) What are the advantages of artificial groundwater recharge with neat
sketch explain induced infiltration technique. [6]

b) Write brief description on : [6]

i) Safe yield.

ii) Mining yield.

iii) Perrintal yield.

c) Discuss in brief groundwater resources development in view of ground
water pollution. [6]
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Q6) a) Discuss the effect of soil & rock on groundwater quality with the help
of geochemical cycle. [8]

b) Derive the limiting condition for saltwater intrusion. [6]

c) State the sources of contamination of land. [2]

Q7) a) What are the different types of Analog model? Explain RC network
Analog model. [8]

b) What are the water quality plots & maps. Discuss i) Collin bar chart
ii) Piper’s trilinear diagram iii) Stiff’s polygon of epm. [8]

Q8) a) With the help of break-through curve explain the tracer test for spreading
of contamination in ground water. [6]

b) Explain the influence of Numerical grid of numerical moment method
of solute transport. [6]

c) Explain the importance of model study in groundwater pollution. What
are the practical disadvantage? [4]
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SECTION - I

Q1) a) Discuss Lapple’s correlation for cyclone efficiency.

b) Write Lapple’s correlation for cut size and Shephard correlation for
pressure drop in cyclone, explaining the notation.

c) With the help of sketch draw a comparision between different particle
emission control techniques showing the efficiency viz-a-viz particle
size range.

[18]

Q2) a) Classify the air pollutants according to the source type.

b) Explain air pollution control method actually used in industry, giving
details of flow rate, temperature and broad composition of polluted
and cleaned gases, type of dust collection equipments, flow sheet of
control scheme, pollution control standards for the industry concerned.

[16]

Q3) Write short notes on : [16]

a) Air pollution laws & regulations.

b) Sampling Train.
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Q4) Draw neat figure and explain the working with efficiency equations of

a) Spray chamber.

b) Fabric filter with pulse jet cleaning.
[16]

SECTION - II

Q5) Comment on noise pollution status of India and the action plan to control
noise pollution. [16]

Q6) It is desired to control of SOX from a Industry. Give the techniques such
as dry and wet method and explain them in detail. [18]

Q7) Give the types of Electro-static precipitator. Explain the principle and
working with efficiency equation of plate type ESP. [16]

Q8) Write short notes on : [16]

a) Wet scrubber.

b) Fabric filters.

c) Plume Behaviour.

d) Effective stack Height.
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SECTION - I

Q1) a) Suggest a scheme to measure velocity of jet in the tail exhaust of
aeroplane using known standard transducer. However, any optical
transducer also could be proposed for the measurement. Suggest
frequency spectrum analysis method of the velocity. [10]

b) Describe a non contact displacement transducer with suitable analogue
output to measure displacement of an eardrum. Justify the selection
and then discuss suitable signal conditioning circuit for the same
transducer. [6]

Q2) Design a Force transducer to monitor the force on spillway divide wall of
a longest dam model in India. The force is static plus fluctuating and has to
have a typical natural frequency greater than 250 Hz. The maximum force
expected is 200 N. The transducer has to be made from non corrosive
material like stainless steel. The force is acting on the wall.
(a) Suggest a type of sensing element that should be employed. (b) The
output expected is 25 mV for maximum force. (c) Make suitable
assumptions for the design. (d) Draw a neat end view and plan sketch
showing details of transducer. (e) Suggest amplification and signal
conditioning to measure peak, average and rms values of a force the length
(height) of wall is 6 cm. Width margin, maximum allowable is 3 cm,
however assume little less and design a section and cross section be
rectangular. [18]
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Q3) a) Describe a device to monitor non contact rotational measurement in a
CNC machine. Consider an accuracy of better than 1% and resolution
of less than 10 seconds. [6]

b) Describe merits of Moiré fringes based linear transducer in linear
measurement on CNC machine over other linear transducers employed
traditionally. [4]

c) Discuss MEMS based accelerometer and its design considerations. [6]

Q4) a) Strain measurement is planned on a rock portion of side walls of a
tunnel on Konkan Railway. Whether inductive type strain transducer
or Vibrating wire type strain transducer should employed? Justify your
choice. Housing for the signal conditioning and monitoring Units are
permitted only after 500 mtrs from transducer site and should be within
2 km distance of the tunnel. [10]

b) Describe working of Force balance accelerometer and elaborate two
more applications of the same transducer. [6]

SECTION - II

Q5) Discuss methods to evaluate linearity parameters of the readings in LVDT
calibration. Explain all steps in the solution, with simple example. [16]

Q6) Write notes on any two of the following : [18]
a) Fiber Optic based Ring Laser Gyro.
b) Sensor for measuring partial pressure of O2.
c) Sensor to monitor pulses and saturated oxygen in blood.

Q7) Design a pressure transducer to measure soil pressure of 1000 MPa on the
bottom of the giant stadium in a sports complex. Prefer to employ a
transducer to measure deflection of the diaphragm of this transducer. Use
appropriate formulae and apt dimensions. Justify choice of the diaphragm
material and encasing material in this condition. Which type of signal
conditioning and signal transportation is preferred? The situation may have
EMI effect surrounding the structure. [16]

Q8) a) Elaborate the roll of bio sensor in measuring & monitoring water
pollution. Give design considerations of its instrumentation. [6]

b) Describe salient features of temperature measuring instrumentations to
monitor temperature of erupting Volcano in Andaman Islands. [10]
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SECTION - I

Q1) Define the terms Decimation and Interpolation. Explain interpolation by
factor I and obtain an expression for interpolated signal at the output.
Draw the respective spectrums. [18]

Q2) Explain the different steps in sampling rate conversion by a rational factor
I/D. What are the noble identities in sampling rate conversion system?[16]

Q3) What is Cepstrum? What are the properties of complex cepstrum? Explain
in detail any one application of Homomorphic deconvolution. [16]

Q4) What do you mean by adaptive filtering? Describe the LMS algorithm for
adaptive filtering. Explain one application of adaptive filtering. [16]

SECTION - II

Q5) Define the terms Power spectrum and Periodogram. What are the different
power spectrum estimation methods? Explain any one Nonparametric
methods of power spectrum estimation. [16]

Q6) What is Wavelet Transform? Explain in detail image compression using
wavelet transform. [16]
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Q7) Define the following terms : [16]

a) Random variable.

b) Random process.

c) Stationary random process.

d) Wide sense stationary process.

Explain the AR model of stochastic process in detail.

Q8) a) What is Orthogonal Transform? Explain FT, STFT and WT. State the
advantages and drawbacks of one over another. [10]

b) Explain the signal analysis using subband decomposition. [8]
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SECTION - I

Q1) a) Three samples of monodisperse Nylon 6, 6 are mixed together as
follows :

20 g of A having molecular weight 60,000

10 g of B having molecular weight 50,000

5 g of C having molecular weight 40,000

Find out the poly-dispersity index of the polymer mixture. [5]

b) Comment on the limitations of ‘end group analysis’ and ‘colligative
property’ for molecular weight. [8]

c) What is Mark Houwin Sakurada equation? Give its significance. [5]

OR

Q2) a) What is the significance of Carother’s equation in the polymer field?
Derive Carother’s equation. [9]

b) What is molecular weight distribution? Enlist different methods for
the determination molecular weight distribution. Explain any one
method in detail. [9]
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Q3) a) Compare in detail Emulsion and Solution polymerization techniques.[8]

b) Explain the following polymerization techniques with suitable examples
(any two). [8]

i) Interfacial polymerization.

ii) Melt poly-condensation.

iii) Plasma polymerization.

OR

Q4) a) Compare in detail Bulk and suspension polymerization techniques.[8]

b) Explain the following polymerization techniques with suitable examples
(any two). [8]

i) Gas phase polymerization.

ii) Solid state polymerization.

iii) Group transfer polymerization.

Q5) a) Discuss the effect of i) initiator concentration, ii) temperature and
iii) monomer concentration on molecular weight or degree of
polymerization in case of free radical polymerization. [8]

b) Enlist commercially significant polymers manufactured by cationic
polymerization technique. Derive the equation for kinetics of Cationic
polymerisation. [8]

OR

Q6) a) Explain in brief the mechanisms of “Living” polymerization technique.
Give it’s applications. [6]

b) A monomer sample in storage becomes thick after eight months.
Discuss the possible reasons. Suggest a remedy for the storage of this
monomer in future. [5]

c) Enlist the various chain transfer reactions in radical polymerization.[5]

SECTION - II

Q7) a) Nylon 6 can be formed by two mechanisms such as ring opening and
condensation. Comment on the rate of reactions, molecular weight,
molecular weight distribution in both the cases. [6]
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b) Write a short note on Polyaddition polymerization. [5]

c) Predict the effect of different impurities in the monomer for/addition
polymer/condensation polymer. [5]

OR

Q8) a) A polymerization reaction is in progress. How will you know whether
it is a condensation or addition polymerization? Explain. [6]

b) During condensation polymerization removal of by-product is essential.
Justify the statement. [5]

c) What is functionality? Calculate average functionality in following
reaction mixture : [5]

i) 1 mole of Melamine and 1 mole of Formaldehyde.

ii) 1 mole of Terephthalic acid and 1 mole of Ethylene Glycol.

Q9) a) Discuss the importance of solubility parameters with respect to the
formation of polymer solution. [5]

b) Compare degradation of polymer by radiation, increase in
temperature. [5]

c) Write down the chemical reaction involved in the synthesis of any two
of the following polymers. [6]

i) Epoxy.

ii) Polyurethanes.

iii) Silicones.

OR

Q10) a) Write down the chemical reaction involved in the synthesis of any two
of the following polymers. [6]

i) Phenolic resins (Either resol or Novolak)

ii) Amino resins

iii) Unsaturated polyesters.

b) Compare properties of polymeric solutions with that of solutions of
low molecular substances. [5]
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c) Calculate the quantity of di-ethylene tri-amine required to completely
cross-link 100 gm of DGEBA (epoxy resin) with epoxy equivalent of
170. [5]

Q11) a) Describe chlorosuphonation of polymers. Give its significance. [6]

b) What is hydrogenation reaction? What type of catalysts are used for
hydrogenation? How this reaction is used in polymer modification?[6]

c) Give chemical reactions for the synthesis of polyvinyl alcohol. [6]

OR

Q12) a) Discuss at length vulcanization reaction for rubbers with respect to its
importance and types of vulcanization agents used. [9]

b) What is cellulose? Why is it necessary to modify cellulose? Which
reactions are used to modify cellulose? Explain at least two of them
with suitable examples. [9]
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SECTION - I

Q1) a) Explain materials used for pre-press films, plates, chemicals and light
sources. [13]

b) Discuss various chemicals used for making Gravure Cylinders. [12]

Q2) a) Discuss various types and properties of papers used for printing and
packaging. [10]

b) Explain the process associated with manufacturing of B.O.P.P. film.[10]

c) Write a short note on Ink and Paper interaction. [5]

Q3) a) Explain the method to identify HDPE, LDPE, LLDP and PP by density
measurement. [10]

b) Explain burning tests used for HDPE, LDPE, PP, PET and PA
materials. [15]
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SECTION - II

Q4) a) Explain various types of vehicles used in printing process. [9]

b) Explain the composition of Newsprint Ink. [8]

c) What is dyne level? Give the range of dyne level for good printability.
[8]

Q5) a) How packaging materials is selected for printing applications? [15]

b) What is the importance of COF while films are moving on the machine?
[10]

Q6) a) Explain different values of viscosity used for Offset, Flexo, Gravure
and Screen printing. [9]

b) What is Scotch Tape Test? How this test is used to decide printability?[8]

c) Explain process involved in testing of ink supplied for printing
applications. [8]
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SECTION - I

Q1) Answer the following :

a) What do you mean by research? Explain its significance of research.[9]

b) Describe the different types of research. [8]

c) Distinguish between Research methods & Research Methodology.[8]

Q2) Answer the following :

a) Explain the characteristic of research which uses scientific method.[9]

b) How do you define research problem? Give one example to illustrate
your answer. [8]

c) What is hypothesis? What are desirable qualities of good
hypothesis? [8]

Q3) Answer the following :

a) Explain process of formulation of model based on simulation. [13]

b) Find the diameter & height of a cylinder of max volume which can be
cut from a sphere of radious 12 cm. [12]
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SECTION - II

Q4) Answer the following :

a) Describe experiment design procedure steps & product design
procedure. [8]

b) Describe feature of response surface design. [8]

c) A randomized block design was used to compare seven varieties of
guayule, a Mexican rubber producing plant, with respect to yield of
rubber. The varieties are distinguished by the no. 109, 130, 405, 406,
407, 416 & 593. These were planted in five blocks of seven plots
each. One plant was selected at random from each plot & rubber
obtained from it weighted. The layout of the design was as follows,
the figure in brackets shows the yield (in grams) [9]

1 2 3 4 5 6 7

1 2.06 2.53 2.96 1.46 6.85 6.65 4.66

2 4.07 5.92 1.85 4.06 4.35 9.27 5.00

3 6.29 5.20 6.42 2.03 7.77 2.59 3.88

4 4.43 6.84 6.49 5.41 6.71 6.46 6.12

5 7.66 7.35 8.11 7.30 0.48 6.64 5.82

Q5) Answer the following :

a) Explain the term data & need of data calculation. [12]

b) Table contains the sales data for the soft drinks each flavour was assigned
to five localities for test marketing & the no. of cases sold per 1000
population during the study period was recorded for each locality.[13]

                                        Flavour

Colourless Pink Orange Green

1 26.5 31.2 27.9 30.8

2 28.7 28.3 25.1 29.6

3 25.1 30.8 28.5 32.4

4 29.1 27.9 24.2 31.7

5 27.2 29.6 26.5 32.8
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Q6) Answer the following :

a) What are steps involved in report writing? [8]

b) What are the factors to evaluate the research report? [8]

c) Discuss in brief various types of research report. [9]
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SECTION - I

Q1) a) Explain splicing mechanism of web on Gravure, Flexo and Offset
machines. [15]

b) Explain the concept associated with video viewing. Explain its working.
[10]

Q2) a) What is Carona Treatment? [10]

b) Explain formulation of Dyne-level checking chemical. [8]

c) Explain the principle of operation of flame treatment. [7]

Q3) a) Explain the basic principle of M.D. Registration Control. [15]

b) Discuss limitations of Automatic Registration Control. [10]

SECTION - II

Q4) a) Discuss basic operating principle of unwinding tension control. [9]

b) Explain Lateral and Circumferential tension control. [8]

c) Explain the function of spreader roller. [8]
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Q5) a) How imbalance of rollers affects the print quality in printing? [15]

b) Explain the basic principle of operation of static and dynamic balancing.
[10]

Q6) a) What is wrap angle? What are the effects of wrap angle on web? [10]

b) Explain the deciding factors for outer diameter of transport roller. [8]

c) Discuss – Deflection of Web guide Roller. [7]
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SECTION - I

Q1) a) Explain the effect of following structural feature on the hindrance
potential or potential barrier for rotation. [6]
i) chain length of a substituent.
ii) presences of a double bond.
iii) unsymmetrically arranged halogen.

b) Explain in brief, how the chemical composition affects the following
properties : [8]
i) Flammability
ii) Charring
iii) Moisture absorption
iv) Wheatherability

c) Why isotactic PP has higher tensile strength atactic PP? [4]

Q2) a) Why rubbers are flexible? Justify on the basic of chain flexibility. [6]

b) Derive an expression to determine end to end distances of polymer
chain in terms of khun segment. [6]

c) Discuss the effect of VanderWaals forces, dipolar interaction and
hydrogen bonding on the mechanical and thermal properties of polymer
molecules. [4]
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Q3) a) Discuss the structure (state) of a polymer chain in dilute solution. How
the solute solvent interaction affect chain length in dilute solution?[6]

b) Explain the formation of spherulite morphology as the polymer melt
is cooled. [6]

c) Differentiate between fibrillar crystals and single crystals. [4]

Q4) a) Which techniques are available for the investigation of polymer
structure? Explain Electron microscopy method with neat sketch. [6]

b) Explain effect of orientation on properties of polymer with examples.
[6]

c) Discuss “Shish Kebab” morphology in the Polyethylene. [4]

Q5) a) What is the meaning of Broad Molecular Weight distribution and
Narrow Molecular Weight distribution with reference to polymers?
How it can be determined? Which one of them will be more suitable
for Blow Molding? Why? [7]

b) Discuss a method for determining the glass transition temperature of a
polymer composite. [4]

c) Write a short note on morphology and its relation to end properties in
case of a polymer blend. [7]

Q6) a) Polymer processing is easy with a polymer of low molecular weight,
while the end properties are best at high molecular weight, justify this
statement. Is it possible to achieve this in practice? If your answer is
yes, then cite an example where it is done? [8]

b) What are molecular weight requirement for process

i) Thermoforming

ii) Injection molding

iii) Extrusion

iv) Calendaring

Justify your answer. [6]
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c) Which one of the following is difficult to process? [4]

i) thermoplastic A sample with narrow molecular weight distribution.

ii) thermoplastic B sample with broad molecular weight distribution.

(Polymer sample “A” and polymer sample “B” has same average
molecular weight and chemical composition) why?

SECTION - II

Q7) a) Explain the various factors that affect the flexibility of a polymer chain,
with suitable examples. [8]

b) How presence different functional groups in a monomer affect the
glass transition temperature of a polymer made from it? [8]

OR

Q8) a) What is the effect of polar group on the end properties (such as tensile
strength, solution viscosity melt viscosity and adhesion) of a polymer?
Discuss with suitable examples. [8]

b) Melt viscosity of Polyvinyl Fluoride is more than that of polyethylene
of the same MW, MWD. Explain it on the basis of molecular
interactions. [8]

Q9) a) Define fracture. State type of fracture. Discuss effect of the molecular
chain mobility on the fracture (mechanical failure) in case of
polymers. [8]

b) Discuss the effect of molecular flexibility on any two of the
following : [8]

i) Refractive index

ii) Angle of loss tangent (tan δ)

OR

Q10) a) Discuss the mechanism and kinetics of crystallization in brief. [8]

b) Explain crystallizability of polymer and state and explain factor affecting
it. [8]
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Q11) a) How will you use the information pertaining to the Glass transition
temperature (Tg) and melting temperature (Tm) to set machine
parameters for any one of the following processes : [6]

i) Thermoforming

ii) Injection molding

iii) Extrusion

iv) Calendaring

b) Discuss the effect of crystallinity on the (i) Impact strength, (ii) Melting
point, (iii) Hardness. [6]

c) What is the effect of presence of a polar group in the repeat unit of
polymer’ on thermal properties, decomposition temperature and
combustibility? [6]

OR

Q12) a) Explain the development of crystallinity in course of (during) the
following processes : [6]

i) Injection molding

ii) Extrusion of film

iii) Thermoforming

b) Enlist and explain various factors which influence the electrical properties
of a polymer. [6]

c) Explain the thermodynamic aspects of polymer crystallization. [6]
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SECTION - I

Q1) a) Derive the generalized differential equation in cylindrical coordinates
for a solid cylinder of anisotropic materials. Find the temperature
distribution in a long hollow cylinder using the simplified form of the
generalized differential equation. List the assumption made. [10]

b) Explain the concept of Thermal resistance, Contact resistance, Overall
heat transfer coefficient and critical radius of insulation. [8]

Q2) a) Explain the importance of unsteady state heat transfer problems. What
is a lumped capacity problem? Differentiate clearly between Nusselt
number and Biot number. [6]

b) Discuss the numerical formulation of one dimensional fin problem.
State the differential equation and boundary conditions. Illustrate the
solution procedure by a suitable example for finding the temperature
distribution. [10]
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Q3) Write notes on : (Any Three) [16]

a) Solution procedure for solving 2D, 3D unsteady state problems.

b) Analytical solution of Steady state 2D heat conduction problems in
Cartesian coordinates.

c) Reynolds and Chilton-Colburn analogies.

d) Navier-Stokes equations.

Q4) a) Discuss the solution procedure of Laminar flow heat transfer in a circular
pipe. [8]

b) For the steady flow through a circular pipe, the velocity and temperature
profiles are found to be parabolic. Show that the Nusselt number for
this flow is 6. [8]

SECTION - II

Q5) Explain : [18]

a) Natural convection in enclosed spaces and their correlations.

b) Physical significance of Rayleigh number.

c) Natural convection flow patterns from cooled vertical plate, horizontal
cylinder and heated horizontal plate.

d) Velocity and temperature profiles in natural convection from a heated
vertical plate.

e) Mixed convection problems.

f) Free convection within parallel plate channels.

Q6) a) Calculate the heat transfer coefficient during the Laminar film
condensation of pure stationary and saturated vapour at Ts an isothermal
vertical plate at Tw. Define film Reynolds number and explain its
significance. [10]

b) Explain Regimes of forced convection boiling inside a tube and
variation of heat transfer coefficient. [6]
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Q7) a) What is a radiation shield? List its applications using Network method,
show that N shields will reduce the heat flux by a factor of N + 1.[10]

b) Write notes on : [6]

i) Multimode heat transfer problems.

ii) Gaseous emission and absorption.

Q8) Write notes on (Any Four) : [16]

a) Cooling load of electronic equipments.

b) Ablative cooling.

c) High speed cooling.

d) Design of chip carrier.

e) Conduction cooling methods.

f) Cooling of personal computers.
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SECTION - I

Q1) a) Differentiate between : [10]

i) Thin and Thick plate bending.

ii) Beam and Plate analysis.

b) A square plate with 350 mm sides and 8 mm thickness is subjected to
uniformly distributed pure couple of 400 Nm on all the edges. If the
plate is simply supported on its four corners, find the lateral
displacement at the midpoints of the edges. Take E = 210 GPa and

3.0=ν . [15]

Q2) a) Differentiate between Navier’s and Levy’s theories for analysis of thin
rectangular plate in bending. [6]

b) Using Levy’s method, obtain the expression for lateral displacement
of a rectangular plate simply supported on edges, of sides a × b under
a uniformly distributed load ‘q’ per unit area. [19]

Q3) A circular clamped plate of radius ‘a’ is subjected to axisymmetric triangular
loading of intensity zero at the center and q0 at the edge. Develop from
first principles, expression for maximum deflection. [25]
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SECTION - II

Q4) a) A thin conical shell tank carries water upto a height ‘d’ from the vertex.
It is supported at the top edge by a ring beam. Derive the expression
for the membrane stresses Nθ and Nϕ in the shell. Also find the locations
of the maximum values of stress resultants, with their magnitude.[20]

b) What are the limitations of the membrane theory in the analysis of
shells? [5]

Q5) a) Derive the expressions for displacements in symmetrically loaded shell
having the form of a surface of revolution. [12]

b) A semicircular thin cylindrical shell roof of uniform thickness has length
L and radius R. It is simply supported along the straight edges and free
along the curved edges. Derive the expressions for the stress resultants
Nx, Nϕ and Nxθ considering its self weight only. [13]

Q6) Analyze a cylindrical tank of uniform thickness filled with liquid using
bending theory for shells for axisymmetric loading. The tank is open at
the top and rigidly fixed at the bottom. [25]
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SECTION - I

Q1) a) Compare and contrast following types of contracts, with suitable
examples. [10]

i) Lump sum and Item rate.

ii) B.O.T. and EPC

b) Explain provisions made in any 4 general conditions of contract of the
MOS and PI document. [8]

Q2) Explain various causes for construction claims, their effects on the project
performance, preventive and remedial measures associated. [6+4+3+3]

Q3) a) Explain the weighted point score method of tender evaluation in detail,
with an example. [12]

b) Explain how evaluated bid price of a tenderer’s financial bid is
determined. [4]

Q4) a) Explain CIDC-SIAC institutionalized arbitration process in detail.[8]

b) Explain advantages of DRB over other dispute resolution measures.[8]
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SECTION - II

Q5) Describe in detail obligations, duties and responsibilities under “Red Book”
conditions of FIDIC contract documents. Contract is an item rate contract.

a) The Contractor. [8]
b) The Engineer. [8]

Q6) a) Name various reasons/situations under which an Employer/Client is
entitled to terminate a contract in an item rate (Red Book) project. [8]

b) In an application of Interim Payment (Contract Clause 14 - Contract
price and payment), which are the heads/categories, the Contractor can
include in project costs and various deductions etc. What is the meaning
of minimum amount of interim payment certificate? Explain with an
example. [8]

Q7) a) Explain the basic steps in formation of a contract as per the Indian
Contract Act (1872). [6]

b) Explain consequences of breach as per the ICA (1872) with suitable
examples. [6]

c) Explain valid excuses for non-performance as per the ICA (1872) with
suitable examples. [4]

Q8) Explain in brief provisions made/meaning of the following under FIDIC
conditions with respect to –

a) Distinguish between Mobilisation Advance and Secured Advance. Give
some examples. When and how many times it can be paid. [2]

b) What is the meaning of Interim retention, limit of retention and release
of retention? Under what circumstances and for what purpose retention
amount can be utilized by an Employer/Client? [3]

c) Name various types of Insurances, which are required to be taken by
the Contractor. Which items of works it covers? If Contractor fails to
take insurance covers, what is the provision under FIDIC? [4]

d) Enumerate various Tender documents and Contract documents in order
of priority. [4]

e) Who is the Third Party under the Contract? Give some examples. How
is its liability paid  under the terms of the contract? [2]

f) What is the purpose of Tender drawings, Working drawings, “As Built”
drawings. By whom and when are the above drawings prepared? [3]
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SECTION - I

Q1) a) Discuss characteristics, concepts, advantages, technology and
applications of Databases. [8]

b) Explain following concepts in the context of databases. [8]
i) Distributed databases : applications, architecture.

ii) Various Parallel databases concepts (Hint : Partitioning, joins).

Q2) Give good example queries for any system of your own choice for the
following cases (queries can be in plain English or SQL whichever
appropriate). [16]
State your assumptions clearly.

a) An SQL query with table schemas shown and query results shown
too.

b) A query in English involving maps ie. Geographic data.

c) A two table query in SQL.

d) Any operation involving multi dimensional data.

Q3) With examples and neat diagrams if relevant explain. [16]
a) Decision tree in context of data mining and its application.

b) Database architecture.

c) Database commit rollback.

d) Classes and objects.
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Q4) Write short notes on Any Three : [18]
a) SQL.
b) Data mining.
c) Geographic information systems.
d) Information explosion ie. large volumes of data.
e) Database applications in airlines/air travel/airports.

SECTION - II

Q5) Write short notes on Any Three : [18]
a) ORACLE databases.
b) Data warehouses (Hint : concept, need, multi dimensional data,

operations etc.)
c) ER Model, its notation and importance.
d) Database applications in sports.
e) Database storage aspects (Hint : files, indexes, buffering, storage media,

performance retrieval etc.)

Q6) a) With your own examples FROM Bank Domain illustrate. [8]
i) An example table schemas for savings account application.
ii) An example XML file/data for customers in a bank.

b) Explain what you understand by (with examples) [8]
i) Data mining queries and applications.
ii) Target Data for WWW Search engines, how search works and

search results relevance.

Q7) a) Discuss various Security issues, needs, threats, security measures in
context of E-SHOPPING. [8]

b) Write in brief about : [8]
i) Applications of databases in Universities/Colleges.
ii) SELECT query in SQL.

Q8) What do you understand by following concepts? [16]
a) Performance and optimization of queries.
b) Database schemas, tables, data types.
c) Inheritance (in object oriented approach).
d) Locks and concurrency control.
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SECTION - I

Q1) a) Explain “Jump Phenomenon” in cam system and derive an equation
for  the limiting angular speed of the cam to avoid cam jump. [9]

b) Derive the expressions for 3-4-5 polynomial cam for displacement,
velocity, acceleration and jerk. Sketch the curves for the same. [9]

Q2) a) Derive expression for torsional stiffness of a torsion spring. [8]

b) A steel Belleville spring has h/t = 1.5 and b/a = 2. The thickness is
4.7 mm. For a load of 11500 N, find the value of maximum stress
when the spring is compressed flat. [8]

Q3) a) What do you understand from the term MTBF? [2]

b) Explain the procedure that may be followed to improve reliability of
product. [6]

c) What is reliability? Prove reliability with respect to time t as

⎥⎦
⎤

⎢⎣
⎡−= ∫

t

o

dttht )(exp)(R . [8]
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Q4) a) Write in short about creep resistance alloy steel. [6]

b) For an alloy steel the following creep rate is observed at 850°C stress
S1 = 21 MPa, creep rate = 0.127% per 1000 hrs. stress S2 = 27.5 MPa,
creep rate = 0.635% per 1000 hours. Determine the creep rate per
1000 hrs. for stress value of 12.5 MPa using both exponential &
hyperbolic laws of creep. Which of the method a designer will prefer?
Why? [10]

Q5) Write short notes on Any Two : [16]

a) Concept of True stress and True strain.

b) Cam design considering elasticity of parts.

c) Sequential Analysis and Stress Relaxations.

d) Spiral bevel gears.

SECTION - II

Q6) a) Explain Optimisation method using geometric programming. [8]

b) Develop the design procedure for a torsion bar subjected to combined
bending and torsion for minimum weight by Johnson’s method of
optimisation. [8]

Q7) a) A Novikov gear has a module of 8 mm & has 17 teeth. The driven
gear has 35 teeth. What is the gear width desired so that a contact ratio
of 2 : 1 is ensured. Sketch the teeth profile and differentiate between
single line and two line of action profiles.

Assume the helix angle of 20°. [12]

b) Explain the term ‘peaking’ & ‘topping’ as applied to gears. [6]

Q8) a) Explain the fracture mechanics approach for estimation of residual life
of a component. What do you understand by critical stress intensity
factor? [6]
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b) Find the stress intensity factor for a cracked beam in pure bending. For
the geometrics of this specimen stress intensity factor is given as

)(K c gfai πσ=

Where f(g) = 1.125 – 1.42 ( )b
aa +7.38( )2

b
a – 13.08( )3

b
a + 24.0( )4

b
a

Where the beam is having width of 30 mm & crack length of 5.93 mm
at its edge. The beam is subjected to a pure bending moment of
275 Nm of Magnitude. [10]

Q9) a) Derive the rule of mixture for the modulus of elasticity of a fiber
reinforced composite when a stress is applied along the axis of the
fibers. [8]

b) A glass fiber reinforced polystyrene contains 40% volume of parallel
fibers. Estimate the Young’s Modulus of the composite in a longitudinal
direction of the fibers Young’s Modulus for glass 72 GN/m2 and that
of polystyrene is 2.88 GN/m2. If volume contains are increased to
45% what will be the effect on the properties of composite material.[8]

Q10) Write a short note on the following : [16]

a) Hypothesis testing and significance level.

b) Safe life & fail safe life.

c) Spiral bevel gears.
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SECTION - I

Q1) a) List any 2 assumptions of the boundary layer theory. [2]

b) Assuming a linear velocity profile within the boundary layer, determine
the boundary layer thickness δ as a function of x. [10]

c) Derive the expression for the skin friction coefficient Cf for the same
linear velocity profile. [5]

Q2) For compressible flows :

a) Derive expressions for 
T
T0  and 

p

p0  , where T0 and p0 are the stagnation

temperature and pressure respectively. [4]

b) Derive Bernoulli’s equation for compressible flows. [12]

Q3) a) What are the first order Forward and Backward difference expressions

for 
x

u

∂
∂

? [2]

b) List the steps in solving

ut + aux = 0

using the McCormack method, where ‘a’ is a constant. What is the
stability criterion? [5]
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c) Apply the McCormack method for the quasi one-dimensional flow in
a nozzle. Show how density and velocity are updated. [9]

Q4) Consider the fully developed flow between two parallel plates, separated
by a distance h, inclined at an angle θ to the horizontal. The bottom plate
is stationary, while the top is moving with a speed U. Determine :

a) The velocity profile. [10]

b) Wall Shear Stress. [3]

c) Pressure Gradient which will produce zero wall shear stress. [4]

SECTION - II

Q5) a) Derive the continuity equation in cartesian coordinates for two
dimensional compressible flow. [12]

b) Let the velocity field be given by

jxyiyxv
���

22 −=
Is this a possible case of incompressible flow? [4]

Q6) a) Derive the expression for the substantial derivative 
t

u

D
D

. [8]

b) Using the substantial derivative expression (or otherwise), derive the
Euler (inviscid momentum) equation in the x-direction. [8]

Q7) a) Deduce the Navier-Stokes equation for one dimensional unsteady flow.
[5]

b) Let ψ = x2 – y2. Is this a case of irrotational flow? If so, find the
velocity potential φ and the velocity components at (1, 2). [8]

c) Find the pressure difference between the points (1, 2) and (3, 0). Assume
density (ρ) = 1. [4]

Q8) a) A pipe of 300 mm diameter conveying 0.5 m3 per sec. of water
undergoes a 30 degree turn in the horizontal plane. Find the resultant
force, if the pressures at the inlet and outlet are 25 kPa and 20 kPa
respectively. [9]

b) Water is flowing a variable diameter pipe. The diameter at section 1 is
30cm and it is 20cm at section 2. The rate of flow is 30 ltrs per second.
Section 1 is 6m above the datum and section 2 is 4m above. If the
pressure at section 1 is 3 bar, find the pressure at section 2. [8]
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SECTION - I

Q1) a) Explain various parts of scraper and state its advantages & limitations
over other earthmoving equipments. [5]

b) Explain one typical cycle of a scraper explaining various factors
affecting it. [5]

c) Determine cycle time for a scraper with 15 m3 heaped capacity which
is used to haul material from a pit to a fill 3 km away. The average haul
speed will be 15 kmph and the average return speed will be 25 kmph.
Assume 100 m is required to both accelerate and decelerate at an average
speed of 8 kmph. The operating efficiency will be equal to 50 min-
hours. It will take 1.2 minute to load this scraper. Also calculate total
time required to excavate and haul 1000 m3 of earth. Assume swell
factor as 1.2. Also, state the number of scrapers required if the work is
to be completed within 2 days. [8]

Q2) Write in detail, working of following equipment. [16]

a) Pneumatic tyred roller.

b) Steel drum roller.

c) Sheep foot roller.

d) Grid or mesh roller.

Draw labeled sketch of each.
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Q3) a) What are the advantages and limitations of a precast prestressed concrete
piles? [6]

b) What are the advantages of cast in situ piles over precast piles? State
various types of cast in situ piles. Describe Franki piles in detail with
neat diagram & explain sequence of operation. [10]

Q4) a) What is meant by rating of a crane? Explain various factors affecting
it. Explain rigging operation of a crane in detail. [8]

b) Draw a neat labeled sketch of a tower crane. Explain one cycle of it.
Also, explain the jumping tower crane and its uses in construction.[8]

SECTION - II

Q5) For tunneling work of 2 km length, first one km the tunneling crew has
come across heavy ground water seepage in fractured rock. Name various
techniques and machineries used. Name and explain in details the function
of each in the following. [18]
a) Control of dewatering.
b) Strengthening of fractured rock formations by

i) Rock bolting ii) Shotcreting iii) Grouting
c) Concrete lining techniques.

Q6) a) Name different types of crushers used in aggregate crushing plant.
Show a plan of an aggregate crushing plant producing 20 mm, 10 mm
aggregates, sand and grit. Explain the sequence and reasons of using
the crushers. [8]

b) Draw cross section of concrete road. Explain the complete sequence of
operation while constructing concrete road. [8]

Q7) Write detailed notes on any two of following : [16]
a) Slip form technique.

b) Replacement decisions of equipment.

c) Concrete pumps.

Q8) a) Compare prefabricated technique with cast in situ construction. [6]
b) Explain the sequence of operation for prestressed concrete pipes

manufactured by Indian Hume pipes. Draw a neat plan showing casting
yard, stacking yard, etc. [10]
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SECTION - I

Q1) In the Rational Unified Process (RUP), what are the important work
products? List down importance of each work product in brief. [16]

OR

Q2) a) Explain in detail the Extreme Programming, agile type software
process model. [8]

b) State one application for using the RAD and spiral software process
model and justify for the selection of the model. [8]

Q3) a) Read the following description of the system and answer the
questions given below :

An organization has many employees. Every year, the organization
implements a performance assessment cycle. The cycle is enabled on
1st April of every year. Every manager sets expectations for her/his
subordinate employees. It is open to set the expectations for one month.
Each employee is expected to fulfill the expectations. System sends an
automatic reminder if the expectations are not set within one month.
As a next step, the filling up of the self appraisal form is enabled on 1st

Jan. of next calendar year. The self appraisal form has a list of
expectations [which are set for that employee]. Every employee must
give self rating in the range of 0 to 5 for each expectation [0 means
‘Expectation not met’ and 5 means ‘Expectation completely met’].
Once completed, the self appraisal form is submitted to the reviewer.
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Reviewer adds his ratings for each expectation in the subordinates’
appraisal form. If the rating given by the employee and the reviewer
differs by more than 2 points then reviewer needs to add justification
against rating. The reviewer submits the reviewed appraisal forms to
Assessor [Second level reviewer]. The Assessor adds an overall
(consolidated) rating to every appraisal form. If Assessor does not get
convinced about the reviewer’s ratings, then he can send it back for
reconsideration [only once]. Once completed, Assessor submits the
appraisals to the HR department. The HR department normalizes the
ratings, updates findings. HR then processes the increments and
promotions for the organization. After this step System conveys the
findings to respective employee.

i) Identify the actors in the system. [4]

ii) Identify the use cases for each actor and draw use case diagram
for the system, using applicable notations from UML 2.0. [6]

b) Write the relevance of any one of following diagrams with the context
of UML 2.0. [6]

i) Interaction overview diagram.

ii) Composite structure diagram.

OR

Q4) a) Use the same system details as described in Q. 3 a) and draw a detailed
activity diagram using all applicable notations from UML 2.0. [8]

b) What is OCL? What is the relevance of the keywords invariant,
context, forall and self in the context of OCL? [8]

Q5) a) Explain the meaning of composite state, region, transition, shallow
history in the context of state diagram of UML 2.0. [8]

b) Use the same system details as described in Q 3 a) and identify the
classes from the system. Describe each class in detail using UML 2.0
notation. [10]

OR

Q6) a) In the context of sequence diagram what is ref, alt, opt, par? Explain in
brief. [8]

b) Write a short note on UML metamodel. [6]

c) Illustrate, how do you show object flow in an activity diagram. [4]
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SECTION - II

Q7) a) Explain the design concepts modularity and loose coupling. [8]

b) Illustrate, the relationships present among various classes with
appropriate examples. [10]

OR

Q8) a) Explain the call and return architecture in detail. [5]

b) Explain the layered architecture in detail. [5]

c) Explain data design and interface design elements in brief. [8]

Q9) a) What is integration testing? [2]

b) Compare various types of integration testing. [8]

c) What is validation testing? Explain in brief. [6]

OR

Q10) a) What is unit and integration testing from the perspective of object
orientation? Explain. [8]

b) What is control testing? Explain in brief. [8]

Q11) a) Explain Ishikawa’s seven tools for quality in brief. [10]

b) Explain any one project estimation technique which estimates size,
cost and effort of the project. [6]

OR

Q12) a) Explain software debugging. [8]

b) State the salient features of process assessment model CMMI. [8]
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SECTION - I

Q1) a) Explain PDCA cycle with an example. [4]

b) Explain QFD with an example. [4]

c) Explain capabilities of PRRT software. [5]

d) Discuss problems in implementation of TQM programs. [5]

Q2) a) Classify the construction defects and explain each one with appropriate
examples. [12]

b) Explain TQM philosophy with an example. [4]

Q3) a) Explain eight ISO 9001:2000 principles with examples. [8]

b) Explain audit process of ISO 9001:2000 in detail. [8]

Q4) a) Discuss various reasons for poor quality of a construction project and
suggest recommendations to ellimate these causes. [10]

b) Explain quality circles and their role in TQM programs. [6]
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SECTION - II

Q5) What is MIS? On a major const. project which are the various information
sub-systems which the management has to maintain? What are advantages
of MIS? Explain the above sub-systems with a flow diagram each. [18]

Q6) With reference to the IT standards explain the following :

a) Measurement and documentary standards. [8]

b) Procedure of conformity assessment as well as accreditation. [8]

Q7) You are the project controller for various construction sites. You intend to
create a database wherin you want to keep all the different projects controlled
by you. The database should have various electronically maintained files
related to time, cost, quality, safety, construction disputes etc. Explain how
you can make use of MS Office, MS Excel and MS Access as well as MS
Project programs to create the database, operate and maintain it effectively.
Consider 3 projects with suitable assumptions and explain the above. Draw
diagrams appearing on the computer screen. [16]

Q8) What is ERP? Which are the various modules under ERP suited to
construction organisations? Discuss advantages and limitations of ERP.[16]
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SECTION - I

Q1) a) Uniform flow occurs in a 6 m wide rectangular channel with a depth
of 2.5 m. The bed slope is 0.004 and roughness coefficient n = 0.02
compute the rise in the channel bed by way of a hump in order to
obtain critical flow. In case the critical depth is to be obtained without
raising the channel bed but by constricting it, what would be the width
in constricted portion. [10]

b) Sketch and explain depth-discharge diagram for varying specific
energy. [6]

Q2) a) Energy loss due to jump is 7 m and Froude Number after the jump is
0.16 compute discharge, initial depth of the jump and power lost per
meter width of the channel. [8]

b) Define hydraulic jump. Give classification and practical applications
of the jump. [8]

Q3) a) Explain Ven Tc chow method of GVF computation. [10]

b) A wide rectangular channel carries a discharge of 4 m3/s/m with a bed
slope of 0.0005. If the depth of flow at a section is 4.5 m, how far u/s
or d/s, the flow depth would be within 10% of normal depth? Use step
method with two steps. Take n = 0.03 [8]
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Q4) a) Derive differential equation of a spatially varied flow. [8]

b) Explain concept of control point in spatially varied flow. [8]

SECTION - II

Q5) a) Derive the equation of motion for GVUF in a channel having lateral
outflow ‘q’ per unit length. [10]

b) What is meant by positive & negative surge? Sketch & explain, positive
surge moving downstream and negative surge moving upstream. [8]

Q6) a) Explain the method of determining the Muskingham parameters k & x
of a reach from a pair of observed inflow & outflow hydrograph. [8]

b) What is a flood routing? Explain method of characteristics of flood
routing. [8]

Q7) a) A rectangular channel carries a flow with a velocity of 0.6 m/s & depth
of 1.5 m. If the discharge is abruptly increased trebled by a sudden
lifting of a gate on the upstream, estimate the height of a resulting
surge. [8]

b) A rectangular channel 3 m wide has a flow of 3.5 m3/s with a velocity
of 0.75 m/s. If a sudden release of additional flow at the upstream end
of the channel causes depth to rise by 50%, determine the new flow
rate. [8]

Q8) Write short notes on any two : [16]

a) Dam break problem.

b) Equation of motion of stratified flow.

c) Classification of waves.
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SECTION - I

Q1) a) Explain the term non linear behaviour of structure. What are its types,
illustrate with suitable example? [10]

b) Write step by step procedure to find approximate solution for moment-
curvature non-linear analysis of beam. [15]

Q2) a) Derive relation for strain energies developed due to stretching and
bending of an isotropic plate. [15]

b) Derive load-deflection relation for non-linear analysis of rectangular
plate. Assume approximate function for displacement. [10]

Q3) a) Explain with neat sketch the nonlinear behaviour of member BC of
portal frame ABCD. When axial force is applied to member BC. Refer
Fig. 1. [10]

b) Obtain collapse mechanism for a beam fixed at one end loaded with
distributed load throughout its span and supported by a prop at other
end. [15]
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SECTION - II

Q4) a) Differentiate the load deflection curve for members of elastic frame
subjected to axial loads and members subjected to non axial loads.[10]

b) Derive the stiffness matrix for a member of rigid jointed plane frame
subjected to axial loads, bending moments and shear at its ends. Member
AB undergoes axial deformation u, sway ν, rotations θA & θB. [15]

Q5) a) Explain nonlinear behaviour of two dimensional frame beyond elastic
limit. [8]

b) Explain step by step method of elastic plastic analysis of propped

cantilever loaded with point load at 
4
L

 from prop. [17]

Q6) The rigidly jointed equilateral triangular frame is subjected to vertical force

P acting upwards at A and reactions at B & C are 2
P  downwards, resulting

in creating tension in members AB & AC. Member BC is in compression.
Calculate resulting secondary moments at A, B, C when P = 44.480 kN
properties of members are [25]

          For member                       AC & BC                          For AB

a) Cross-sectional area 322.6 mm2 258.1 mm2

b) Length 539 mm 762 mm

c) Moment of Inertia 4207 mm4 4620 mm4

d) EI/L 1.588 × 10–3 kNm 1.255 × 10–2 kNm
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SECTION - I

Q1) a) Classify and discuss various fibers used in concrete composites. [15]

b) State and explain the parameters affecting the fiber interaction with the
matrix. [5]

c) Explain the stress-strain behaviour of composite with less than 2%
fiber content by volume. [5]

Q2) a) Explain the concept of strong bittle fibers in ductile matrix and strong
fibers in brittle matrix. [15]

b) What do you understand by flexural toughness? Explain flexural
toughness of FRC. [5]

c) Compare metallic fibers with polymetric fibers. [5]

Q3) a) Write on laser homographic inter terometry test set up to obtain the
crack propagation at different loading stages on the composites. [15]

b) Explain the drop weight method to evaluate impact resistance of
FRC. [5]

c) Explain the shrinkage behavior of steel fiber reinforced concrete. [5]
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SECTION - II

Q4) a) Write in details on fatigue loading test set up and draw typical S–N
curve for concrete composites. [15]

b) Give the different applications of fiber reinforced shotcrete [5]

c) State and explain two basic processes used for fabricating GFRC. [5]

Q5) a) Discuss various non-linear fracture mechanics models. [15]

b) State and explain the engineering properties of slurry infiltrated fiber
concrete (SIFCON). [5]

c) Briefly describe the applications of GFRC. [5]

Q6) a) Explain spray-up fabrication processes used for fabricating Glass Fiber
Reinforced Concrete (GFRC). [7]

b) Enlist and explain various quality control tests of GFRC. [8]

c) Write a note on Alkali-Resistant glass-fiber. [5]

d) Describe the various workability tests for freshly prepared FRC. [5]
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SECTION - I

Q1) a) Explain the source filter model of speech. [8]

b) Explain the following terms of speech – [4]
i) Phonemes.

ii) Morphemes.

iii) Syllable.

iv) Prosody.

c) Explain the difference between vowels & consonants. [4]

Q2) a) Explain the text to speech conversion process with the help of block
diagram. [10]

b) Explain with the help of neat diagram the speaker recognition
system. [8]

Q3) a) Explain the following terms w.r.t. speech. [6]
i) MFCC.

ii) Ceptrum.

iii) Bark Scale.

b) Explain voice processing software with the help of diagram. [10]
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Q4) a) Explain how neural network approach can be used for speech
recognition. Explain LVQ neural network approach used for speech
recognition. [10]

b) Explain acoustic echo cancellation used for speech. [6]

SECTION - II

Q5) a) Explain what is spectrum distance measures for speech recognition.[3]

b) Explain smooth group delay analysis and its application to isolated
word recognition. [8]

c) Explain the steps in LPC analysis. [5]

Q6) a) What is speech enhancement? [4]

b) Explain the various techniques used for improving the quality of
degraded speech. [8]

c) Explain the following terms : [4]
i) AMDF.

ii) Zero Crossing.

Q7) a) Explain what is HMM. [4]

b) Explain how HMM can be used for speech recognition. [6]

c) Explain any one issue of HMM related to speech recognition. [6]

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

a) Auditory nerve representation of speech.

b) Dynamic programming based speech recognition.

c) Quality assessment of coded speech.

d) Speech production model.
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SECTION - I

Q1) a) Discuss the advantages and disadvantages of hvdc transmission system
over HVAC transmission system. [15]

b) A 3-phase, 6 pulse, hvdc bridge inverter has a commutating reactance
of 150Ω. The current and the voltage on d.c. side are 1100A and 275
kV respectively. The a.c. line voltage is 342 kV. Calculate the extinction
angle (r) and overlap angle (µ). [10]

Q2) a) A hvdc link has the following parameters. Rline = 2Ω; Xkr = 50Ω;
Xki = 49Ω.

The a.c. line voltage at the rectifier terminals is 325 kV when delivering
450 MW at 340 kV dc. The inverter operates with an extinction angle
of 21°. Calculate : [15]

i) delay angle (α) of the rectifier;

ii) the a.c. line current and power factor at the rectifier terminals; and

iii) the a.c. line current, voltage and power factor  at the inverter
terminals.

b) Discuss the complete characteristics of a hvdc converter. Draw sketches
wherever necessary. [10]
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Q3) Write short notes on any THREE of the following :

a) Ground return in hvdc system, its advantages and disadvantages; [8]

b) Harmonics in hvdc systems; [8]

c) Protection in hvdc systems; and [9]

d) Features of control in hvdc systems. [8]

SECTION - II

Q4) a) Discuss the effects of corona on EHVAC transmission line w.r.t. the
following : [12]

i) power loss;

ii) audible noise;

iii) radio interference.

b) Discuss the effects of high voltage electric field on humans, animals
and plants. [13]

Q5) a) State and explain the reasons for overvoltages in EHVAC transmission
lines. What measures are taken to minimise the effects of overvoltages?

[13]

b) Discuss the principles of insulation co-ordination in A.C. transmission
system. Explain how the effect of pollution is taken into account.[12]

Q6) Write short notes on the following :

a) Lightning arresters and their characteristics; [8]

b) Static reactive compensating systems; [8]

c) Voltage control using synchronous condensers. [9]
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SECTION - I

Q1) a) Discuss breakdown process in liquid insulating materials. What is
stressed oil volume theory and how does it explain breakdown in large
volumes of commercial liquid dielectrics?

What are the factors that influence conduction in commercial liquid
dielectrics? [16]

b) What is thermal breakdown in solid dielectrics, and how is it practically
more significant than other mechanisms? [9]

Q2) a) Describe, with a neat sketch, the working of a Van de Graaff Generator.
What are the factors that limit the maximum voltage obtained? [16]

b) What is the principle of operation of resonant transformer? How is it
advantageous over the cascade connected transformers? [9]

Q3) Write short notes on —

a) Marx circuit arrangement used for multistage impulse generators. [9]

b) Effect of series inductance on switching impulse waveshape produced
in laboratory. [8]

c) Circuit arrangements for producing lightning current waveforms in
laboratory. [8]
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SECTION - II

Q4) With reference to layout and operation of high voltage test setup, discuss
the following :

a) Common test facilities available in high voltage laboratories. [8]

b) Criteria used in selecting the ratings of the testing equipment for high
voltage laboratories. [8]

c) Typical grounding system used for high voltage laboratories. [9]

Q5) a) Explain power supply and safety circuits commonly used in high
voltage laboratory. [13]

b) Discuss auxilliary facilities for large test set ups in high voltage
laboratory. [12]

Q6) Write short notes on :

a) Comparative tracking index measurement. [8]

b) Radio interference and its measurement. [8]

c) Artificial pollution tests on high voltage insulators. [9]
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SECTION - I

Q1) Design “Mains frequency indicator” with LED display using 8051
microcontroller. The expected display resolution is 0.1 hertz and display
update timing is 10 seconds. [25]

Q2) Design a portable thermometer with following specifications. Develop
flowchart and circuit schematic diagram. [25]
• Range : 0 - 100 deg.

• Least count : 1 deg.

• Power source : 9V battery.

• Display : LCD.

• Temperature Sensor type : semiconductor type.

• (Output = 10 mV/deg).

Q3) Suggest a scheme for driving two stepper motors with the help of one 8-
bit port of a microcontroller. Discuss the scheme with hardware circuit
diagram and software flow chart. [25]
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SECTION - II

Q4) An 8051 - microcontroller based system is to be driven with a crystal
oscillator either 12 MHz or 11.0592 MHz. The system also requires RS-
232 interface with a format given as : [25]

• Baud rate : 9600

• Start bit : one

• Stop bit : one

• Parity : no

Justify the crystal selection for the above said system.

Q5) Design a 1-second time base generation scheme using an 8051-
microcontroller. The controller has 12 MHz crystal. [25]

Q6) Explain “Read” and “Write” cycle in 2-wire (IIC) based EEPROM with
the help of timing diagram. [25]

����

���������� �����



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

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

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

���������	
��� ����������������

��������
���
���������������

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

�����������&)�����))
����
.� ���������&)������,��"������� �

P1616

�������	
	�

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

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

���

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

/���0�



���������� �

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

�
%
&�
�

'
(�

�

���)��
�
��
��	����	�

⎭
⎬
⎫

≥+
≥+
4

62

21

21

xx

xx

�����
��
≥ 
*
�	�
��
≥ 
*�

�������	
	��

��� ����
����
	��
�	
+ ���

�� ,	��!��
-��!�	�
������

�� .�	��/0��
������

�� 1�����
������

��� 2
����
�����	�
���
��
������
1���
 
����
34*#***
���
���
�
������#
�	�
�
��	
�������
&**
�	�
��
����/�����
����#
5**
�	�
��
������/�����
����#
�	�
&6*
�	�
��
���/�����
����
����
����
1���
(
����
37*#***
���
���
�
������#
�	�
�
��	
�������
56*
�	�
��
����/�����
����#
8**
�	�
��
������/
�����
����#
 �	�
&**
 �	�
��
 ���/�����
����
����
����
9��
�����	�
���
������
����	�
 **#***
�	�
��
����/�����
����#
 6*#***
�	�
��
������/
�����
����#
�	�
 (5#6**
�	�
��
���/�����
�����
-��
��	�
����
������
��
�����	�
��	
����
����
�
��	�����
��
����
�	�
����
����
��
������� ���

�	� ����	
�������	���
�����
��
��
:�9-
�����
����	
�	
$���
(�
2���
����	
��
��	�������
���
������ ���

���



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

�������	��

����������


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

���������	
��� ����������������

��������
���
���������������

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

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

P1619

�������	
	�

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

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

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

��� �� ������� 	
�� ������� ������ ���� '���� ������ ��	
� ������	� 	�� ��(��
	��������������������	�����
���
	������	�������	
�������������	��������
�
����	����	��������)�������* ��

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

��� �� .���'���������������	�������������$�	���%�/'���������##����	�#��
	����	������ ������ ���� ��������� ��	���%�-� ����� 	
�� '��� ���
�	��	���
��������������������	���������	������
��	 ��

�� ,
�	�����+�-�,
�	�%�����#�������	��	����������	���������������	���
�����	������������� ��

��� �� ,
�	����*��������*� 	
�� ������ ����	��-�,
��
� ������ ����	��� ��
�������������	��#���������	�������	��
��������-�,
*�	
������	��
����	
���0�.(������	����#���#���	
���������������	���- ��

�� ,
�	�����	
��#���	������#������
�����������
��
������	�������������
��������	���%�-�.����������	������	
����������������	��- ���

0���1�



���������� �

�������	
	��

��� �� &�������	
�������	��
�������*�����������	����������� ��

�� ,
�	����� 	
�� ����������
���� 	
����������	*��#�����	��
�����*-���
*��� 	
��%� ��� #�	���� ���� ������ ��� �����	��*� ��������� �*� ����
	��
�����*- ��

�	� �� &�������	
�����������������#��������������������������$�	���%� ��

�� �����������������	
�����	������	��%�#���,�' ��

�
� �� .������	
����##���������	����������������-�.�������	
�*����	�#��
����������	���	
��������- ��

�� ,
�	�
��������#�	
������������##�����	������������	������'-�,
�	�����	
�
�	
��������������	����������	
�����������- ��

��� �� $�����*�	
���
������#����������������������	*������*���������� �������
�����������������
*�	
�����
	���- ���

�� ,
*������������	���%������,����������	���%���������������������	��
	��
�����*-�&�������	
�����%�����#������	���������������������	��
	��
�����*�/����� ��

���



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

�������	�

����������	
�������
�����
������

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

���������	
��� ����������������

��������
���
���������������

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

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

�� )�������*��������'�����&��&����+��������� �

,� -�*�����
�������*������������"�((������

P1620

�������	
	�

��� �� ������	���
��

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

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

.
���/���� 
�
� *�#$01,�/ %�����! *������
	�
�

(���!������
��' *�,"1���� -��
���� 
���� *�0$+� 	

2��/���3� �� *�"# 4� ���5
 *�678���	

��� �� ������
�
���
��

�	����
���� 
������
�
��
�9����������
	
��

�	
��
�	���	��
���'�&�(�-(� �
�� ��

�� ��������������
���������'�1#:###���+#:###����
������
�	��������	
'�����	�
������� ����������������	$ ��

��� �� %;��������
�������!��
� 	�������
	�
�����<�
���!�	'	�
 $ ��

�� -��
�8���������� 
���	��������$

��� �
����
��� 
���	��������$

���� 2��/��!$

��� =
�
!��!$

�� 4�/
'��!$

�� ����
���/��� ���	�����������		��
���
�����!��������
���/� ��

.���/�



���������� �

��� ����
�	������
	���9��'�&��

� ���

�� .
���/��
	�!��-		�
	$

�� ��/��!���=��
�	$

�� .
�2->�$

�� ?��������!�	�	$

�������	
	��

��� �� 4�	���'���
�������!�	���
 
��$ ��

@�&���	�����	�
��(��.������?�� 
�=
��'A$

�� %;��������
�������!��
� 	�������
	�
�����?�� 
�=
��'�.
���/	$

�� ��B ��� ��B ���� ()� ��� �)� ��

�	� �� �
����� ��
� � 
����!��� ������!�
���� �
� ��� �	
�����'�������
��
�$ ��

�� ������5���� ��� )�������� ���� �
����������

��� &� 
�	�� ���! �� ����
		��! ��� =
�
���

���� ����� ���� ����� >��
�	���

�� ���
���
��������!
	�������	�������!
	��	��!�)-($ ��

�
� �� � ���
� ��
�.
���/�������
�� ����!
� 9.��������� ����!
���
�
.
���/�������
	�
�����������!����� 
�
�	$ ��

�� ���
������' ��� ��������
		� 
��� ����� C
'��
<���
 
��

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

�� ��� ������������
���'����
���	���	��	��	
�����
	�!����
��
���/� ��

��� ����
��	������
	���9��'�&��

� ���

�� )-(�����������	$

�� ���
�
��� ��
		��$

�� =����!����>�������� ���$

�� -��
��
���/��!$

�����



SECTION - I

Q1) a) What is the difference between multilevel and multi-lateral security
models? [8]

b) Explain the avalanche effect. How much effect of changing 1-bit occurs
in DES? Would this effect remain same for two and three key DES?

[8]

Q2) a) What characteristic of data and information needs to be protected from
security point of view? [8]

b) Explain in detail different attacks to be carried out on RSA. [8]

Q3) a) Compare between Kerberos 4.0 and 5.0. [8]

b) Give block diagram of X.800 security model and explain the function
of each block in detail. [8]

Q4) Write short notes on (Any 3) : [18]

a) Security Policy.

b) ARP Hazard.

c) Physical and logical access control.

d) Digital Signature.
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SECTION - II

Q5) a) Explain SNMP Proxy with diagram. What is necessity of Proxy? [8]

b) Explain the TCP and IP spoofing with appropriate examples. [8]

Q6) a) How link and end to end encryption can be used to achieve better
security solution? [8]

b) How PKI takes the care of Secure communication, Data Integrity,
Authentication, Authorization and Non-Repudiation? [8]

Q7) a) What do you mean by network partitioning? Explain how security
can be well implemented with network partitioning. [8]

b) What is the difference between packet filtering router and stateful
inspection of firewall? [8]

Q8) Write short notes on (Any 3) : [18]

a) STS Protocol.

b) One time password schemes.

c) Secure Routing Interoperability.

d) Secure RTP.
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SECTION - I

Q1) a) Classify membrane separation processes with industrial applications.[6]

b) Define - transmembrane flux, solute rejection, membrane selectivity.[6]

c) Calculate water flux through a typical MF membrane at 1 bar, 298 K.

Data : τ = 1.0, 2
3 SN

101
m

−×= −η , r = 0.25 µm, l = 100 µm. [6]

Q2) a) Explain concentration polarization in R.O. membranes. [8]

b) Explain different types of membrane modules used for separation. [8]

Q3) a) Describe ELM process used for removal of phenol from waste water.[8]

b) Describe feed pretreatment methods in R.O. separation process. [8]

Q4) a) Distinguish between deadend and crossflow MF processes. [8]

b) Describe type 1 & type 2 felicitations for ELM process. [8]
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SECTION - II

Q5) a) Describe any two pervaporation processes. [8]

b) Describe the structural and compartmentation methods for organization
of membranes used as membrane reactors. [8]

Q6) a) Describe TSA process in detail. [8]

b) Explain intraparticle mechanism for adsorption separation process.[8]

Q7) Describe the bioseparation process in details with the following points.[16]

a) Initial product harvest and concentration.

b) Cell disruption.

c) Initial purification.

d) Final purification and product purification.

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

a) Zone melting.

b) Reactive extraction methods of separation.

c) PSA.
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SECTION - I

(Materials Management)

Q1) a) State the primary as well as secondary objectives of A-B-C analysis.
Discuss the potential areas of conflict in achieving the primary objectives
of materials management.

Give a suitable example of application of this analysis. [12]

b) Explain the concept of Materials Planning vis-�-vis project scheduling
for a residential township project. [6]

Q2) a) With the help of a suitable flow chart explain the Materials flow process
in a construction project. Highlight and explain the control mechanisms
that need to be incorporated in this flow process. [8]

b) In context of Materials procurement explain the following : [8]

i) Vendor short listing process.

ii) Ethics and principles on part of procurement manager.
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Q3) a) Explain the term inventory. With suitable example assess the relation
between stores layout and inventory control. [6]

b) Explain the concept of Make or Buy decisions. In case of construction
projects explain with suitable examples under what circumstances a
Materials Manager has to take such decisions. [6]

c) Explain the importance of lead time analysis in inventory management.
[4]

Q4) a) List out major categories of materials used in construction projects. Of
all these categories of materials for which categories of materials will
you use the following inventory models : ABC analysis, VED analysis,
FSN analysis. Explain with examples. [8]

b) Discuss the symptoms of poor inventory management and enlist steps
for effective inventory control. [4]

c) Explain the concept of buffer stock. Discuss the factors that influence
the decisions related to buffer stock. Recommend suitable buffer stock
of A class materials for a contractor working on a NH road project.[4]

SECTION - II
(Human Resource Management and Equipment Management)

Q5) a) Out of various forms of organization, explain in detail which of them
is most suitable for Human Resource Development. [4]

b) Apart from financial incentives discuss the factors for motivation of
HR. Explain the term gap identification vis-�-vis HR. What is its use?
What are the types of gaps? How to overcome them? [8]

c) Differentiate between Resource Development and Organization
Development. What comes first Resource Development or Organization
Development? [6]

Q6) a) Explain the use of Management Information System (MIS) for
management of equipment resource. [6]

b) A hydro electric power project employs 4 scrapers of 180 kW engine
capacity along with a tractor of 150 kW. The equipment has worked for
8000 hours on the project and output at present is 185 cu.m/day. Assume
working hours 2000 and working days 200. The initial cost of scraper
is Rs. 45,00,000/- and of tractor is Rs. 12,00,000/-. Life of scraper is
10000 hours and that of tractor is 12000 hours. Cost of tyre for scraper
is Rs. 2,50,000/- and life is 3000 hours. Estimate the hourly ownership
and operating cost for scraper only. Use the recommendations of Plant
and Machinery Committee 1974. Assume suitable data wherever
necessary. [10]
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Q7) a) You are a project manager for a Nuclear Power Plant Project. Assuming
suitable data enlist various equipments required for the completion of
this project. Classify these equipments on the basis of A-B-C analysis.
Discuss the procurement process and vendor short listing criteria for
procurement of Class A equipments. [6]

b) Explain the importance of equipment logbook. Discuss about what
data has to be entered in this document? [5]

c) Enlist various factors influencing the successful operation of construction
equipment. Explain any one in detail. [5]

Q8) Write short notes on (any four) : [16]

a) Need for Human Resource Planning (HRP) and Strategy for successful
HRP.

b) Manual operations vs. mechanized operations.

c) Concept of equipment downtime, factors constituting downtime and
measures to reduce downtime.

d) Factors influencing Employee Behaviour and Performance.

e) Check list for successful Equipment Management.
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SECTION - I

Q1) a) Explain PDCA cycle with an example. [4]

b) Explain QFD with an example. [4]

c) Explain capabilities of PRRT software. [5]

d) Discuss problems in implementation of TQM programs. [5]

Q2) a) Classify the construction defects and explain each one with appropriate
examples. [12]

b) Explain TQM philosophy with an example. [4]

Q3) a) Explain eight ISO 9001:2000 principles with examples. [8]

b) Explain audit process of ISO 9001:2000 in detail. [8]

Q4) a) Discuss various reasons for poor quality of a construction project and
suggest recommendations to ellimate these causes. [10]

b) Explain quality circles and their role in TQM programs. [6]
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SECTION - II

Q5) a) Explain various principles involved in TQM programs. [6]

b) Explain the various components of TQM programs. [8]

c) Explain the term ‘Kaizen’ with an example. [4]

Q6) a) Draft a check list for ensuring the quality of reinforcement, formwork,
concreting  activities of an RCC work executed on site. [12]

b) Explain internal customer satisfaction with examples. [4]

Q7) Explain with examples, following terms. [16]

a) Quality planning b) Quality control

c) Quality assurance d) TQC

e) Efficiency f) Effectiveness

g) NC h) MR

Q8) a) Explain in detail, how six sigma is a very effective mathematical tool
in improving the construction quality in various activities executed on
site. [12]

b) Explain role of QIT in TQM. [4]
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SECTION - I
Q1) a) Explain the term equivalent radius of gyration in unsymmetrical

aluminium sections are subjected to bending moment. [5]
b) Explain with ASCE committee recomendations, permissible stress in

compression for aluminium columns. [7]
c) An Indian standard aluminium section ISALC 200 @ 15.33 kg/m

carries a vertical load of 100 kN at an eccentricity of 65 mm along
x-x axis. The effective length of column is 1.5 m. Find whether the
column is strong enough to carry the load. The column is partially
fixed at both ends. Properties of ISALC 200 are as follows. [13]
A = 56.78 cm2 Zxx = 349.97 cm3

xx = 7.85 cm yy = 3.12 cm

Q2) Suggest the suitable back up structure for a hoarding 12 m × 8 m, to be
installed on terrace of a building. The height of building above G.L. is 20
m. Assume suitable data for lighting arrangement. The location of hoarding
is in the zone having basic wind speed 35 m/s. Design section of display
panel board consisting of grid structure. Find the design force on foundation.
Sketch the typical structural arrangement for foundation to this back up
structure.
Assume K1 = 1.03, K2 = 0.98, K3 = 1.0 [25]

Q3) a) Two channel sections without bent lips 180 mm × 50 mm are connected
with the web to act as beam. The thickness of channel section is 2 mm.
The effective span of simply supported beam is 3.8 m. Determine the
maximum uniformly distributed load including self weight which can
be supported by beam. The beam is laterally supported throughout its
length. [20]
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b) Explain the design consideration. When light gauge steel members are
subjected to [5]
i) Combined axial and bending stress.
ii) Combined bending and shear stress.

SECTION - II
Q4) a) Sketch the typical welded joints in tubular structure. [8]

b) Illustrate the design considerations for design of scaffolding using
tubular sections. Sketch typical scaffolding layout for deck slab. [9]

c) What are the advantages and disadvantages of tubular sections when
used as structural member? [8]

Q5) ISMB 600 is to be used as castillated beam. Using hexagonal openings in
web having side of hexagon as 200 mm, compare the capacity of ISMB
600 and its castillated beam having span 20 m, when it has to carry
uniformly distributed load. [25]

Q6) Design the section for microwave tower subjected to superimposed loads
due to accessories as shown in fig. 1. [25]
a) Calculate panel point loads due to wind.
b) Find reaction tower foundation due to superimposed dead load, wind

load, accessory loads.
c) Find force in base cross arm and leg member.
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SECTION - I

Q1) a) Explain in brief, classification of steel bridges as per the service and
structural arrangement. [10]

b) Explain in detail cantilever method for the erection of steel bridges.[8]

c) Explain in brief, loads and forces for the design of horizontal lateral
bracing of railway steel bridges. [7]

Q2) A deck type plate girder railway bridge of span 24 m is provided for a
single broad gauge track. The self weight of stock rails and check rails are
0.6 and 0.4 kN/m respectively. The self weight of sleepers is 3 kN/m.
Design cross section for plate girder, horizontal truss bracing and draw the
design sketches for the bridge structures. The EUDL for B M is 2280 kN,
for S F is 2503 kN and impact factor is 0.417. [25]
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Q3) A through type railway truss girder bridge consists of two Pratt trusses as
shown in Fig. 3. The bridge supports an equivalent uniformly distributed
live load of 150 kN/m. The dead load transmitted to each truss inclusive of
self weight is 15 kN/m. Design the members U2U3, U3L3, U2L3 and L2L3
using channel section. Assume the impact factor to be 15%. [25]

SECTION - II

Q4) The effective span of a deck type plate girder two lane highway bridge is
24 m. The reinforced concrete slab is 250 mm thick inclusive of the wearing
coat. The foot paths are provided on either side of the carriage way. Design
the maximum section of plate girder, if the bridge is to carry IRC class A
loading as shown in Fig. 4. [25]

Q5) The effective span of through type truss girder highway two lane bridge is
30 m. The reinforced concrete slab is 250 mm thick inclusive of the wearing
coat. The foot paths are provided on either side of the carriage way. The
spacing between centre to centre of truss girder is 12 m. The highway
bridge is to carry IRC A standard loading. Suggest a suitable truss girder
for the bridge. Design the central top chord, bottom chord, the vertical and
diagonal members of the central panel. [25]

Q6) a) Explain in brief fixed and free bearing with its function. [7]
b) The effective span of a truss girder through type bridge for a single

broad gauge track is 50 m. Reaction due to dead load, live load and
impact load is 1509 kN. Vertical reaction due to wind is 250 kN.
Tractive force is 476 kN and breaking force is 588 kN. Design the
rocker bearing and draw the design sketches. [18]
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SECTION - I

Q1) a) Explain clearly the terms ‘Absolute Stability’ and ‘Relative Stability’.
Discuss the measures of relative stability using Bode plots. [8]

b) Derive the transfer function of a simple lag-lead compensating network.
Draw the corresponding Bode diagrams. [8]

OR

Q2) a) Compare feedback compensation with cascade compensation. Under
what conditions feedback compensation is preferred? [4]

b) A unity feedback control system has

)25.01)(1.01(
)(G

sss

k
s

++
=

Design a suitable phase-lag or phase-lead compensator to have

i) Velocity error constant kv = 5.0 sec–1

ii) Phase margin ≥ 40°

Draw Bode diagrams of compensated and uncompensated system.[12]
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Q3) a) Describe the computer method for obtaining the polar plot of a typical
linear control system. Draw the flow chart and write its algorithm.[12]

b) Explain clearly how to reshape this polar plot to obtain the desired
performance. [6]

OR

Q4) a) Explain with algorithm the computer method for obtaining the root-
locus plot of a linear closed-loop control system. Draw its flow chart.[12]

b) Explain how to reshape this root-locus plot to obtain desired
response. [6]

Q5) a) Define singular point and discuss the different singular points in phase-
plane method. [6]

b) Explain with illustration the phase-plane method for simulating the
non-linear control system with ‘Dead-Zone’ as nonlinearity. How to
obtain the time response from the phase trajectory? [10]

OR

Q6) a) Compare critically the ‘Describing Function Method’ and ‘Phase-Plane
Method’ for the design of non-linear control system. [6]

b) Explain with algorithm the computer method for simulating the control
system containing ‘saturation’ non-linearity using describing function
method. How to determine the stability of non-linear control system
using DF method? [10]

SECTION - II

Q7) a) Define and explain the concepts of controllability and observability of
a control system. [6]

b) Outline the procedure to determine the controllability and observability
using computer method. Give its algorithm. [10]

OR

Q8) a) Explain with example the relation between controllability, observability
and pole-zero cancellation. [6]

b) Explain the computer method for obtaining the solution of state and
output equations of a closed-loop system represented by [10]

)(B)(A)( tutxtx +=�

y(t) = Cx(t)
with usual notations.
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Q9) a) Draw the block diagram and explain the method of pole placement
using linear state variable feedback. [8]

b) A linear control system is represented in state space form

uxx
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Design the linear state variable feedback to place the poles at desired
locations S = –2, –3 and –4. [10]

OR

Q10) a) What is an observer? Draw the block diagram showing the structure of
an observer system and explain the nature of the state estimation problem
using full order observer. [12]

b) Explain the procedure for design of reduced order observer. [6]

Q11) a) Explain clearly the working of P, PI and PID controllers. [8]

b) Explain step by step the design procedure of tunable PID controller
using Ziegler-Nichols Method. [8]

OR

Q12) a) Draw the block diagram of basic computer control scheme (Digital
Control System) and explain the working of each block. [8]

b) A discrete-time control system is represented by the difference equation

x(k + 1) = F x(k) + G u(k)

Where k is the sampling instant; x(k) is n × 1 state vector; u(k) is m × 1
Control Vector; F and G are constant matrices of compatible
dimensions. Give algorithm and explain the procedure for computer
solution of closed-loop system response. [8]
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SECTION - I

Q1) a) Explain ASIC Design flow in detail. List the different EDA tools used
for ASIC Design. [10]

b) Draw the FSM state diagram for traffic light controller and write VHDL
code for the same. Assume suitable data. [8]

Q2) a) Describe the various verification issues. [8]

b) What do you mean by synthesizable and nonsynthesizable statements
in VHDL? Give two example of each type. [8]

Q3) a) Explain the various type of ASIC, what is importance of AISC cell
library? [8]

b) Draw a stick diagram for 2-input AHD gate. Calculate area needed on
chip. [8]

Q4) a) Explain the various type of simulation. [8]

b) Explain boundary scan in detail. What is BIST? [8]
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SECTION - II

Q5) a) Explain DFT in detail. How it can be categorized? Where it is
useful? [10]

b) Discuss the power analysis. [6]

Q6) a) What is need of clock distribution and explain technique of clock
distribution? [8]

b) Describe the floor planning in detail. [8]

Q7) a) What are the analog mixed signal design issues? [8]

b) Differentiate the testing and verification. [8]

Q8) Write short note on : [18]

a) Timing analysis.

b) DRC and ERC.

c) Automatic test pattern generation (ATPG).
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SECTION - I
UNIT - I

Q1) a) Explain in brief the concept of high speed machining in machine
tools. [8]

b) Deduce the expression for power in milling machine and show
diagrammatically the forces acting on milling cutter during machining.

[10]
OR

Q2) a) What is meant by building block concept in machine tool design? [6]
b) What are the distinctive features of machining and turning centers?

Why are they so versatile? [6]
c) Illustrate with a neat sketch the kinematic structure of a pillar type

drilling machine. [6]

UNIT - II

Q3) a) Explain why is the stiffness of machine tool important during
machining. [8]

b) Discuss in detail the design procedure of machine tool housing. [8]
OR

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

����������
����� ����	
�����

�����������	
����������
��

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

����������	
�� �����������������

�����
���	����	�����������������

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

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

�� )�*
�����	�������*������������ 
''�������

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

.� !���	 ��	�$��	*�����('���'����	�����	�������'�
'��	����������������'���('��
����''	&���

/� ���
����
���('������0�� ���������-�

�����

1���2�



Q4) a) What is the function of spindle unit of a machine tool? Discuss the
importance of following elements in spindle design : [8]
i) Diameter of front journal bearing.

ii) Additional spindle support.

iii) Location of bearing and drive element.

iv) Balancing.

b) Explain with neat sketches the methods of preloading a ball screw.[8]

UNIT - III

Q5) a) What is meant by regenerative chatter? Explain it with reference to any
one type of machine tool. [8]

b) What do you understand by hydraulic power pack in machine tool?
Explain the factors used for selecting fluids for hydraulic system. [8]

OR

Q6) a) A six speed gear box is to be designed for the minimum speed of 90
rpm and maximum speed of 1000 rpm. It is to be driven by an induction
motor rotating at 1440 rpm. Draw best structural diagram, optimum
ray diagram and gear box layout. [10]

b) With the help of schematic diagram explain the working principle of
any one type of electrical control system incorporated in machine tool.

[6]

SECTION - II
UNIT - IV

Q7) a) How does a 180° rotation tool changer work? How does a pivot
insertion tool changer work in CNC machine? [8]

b) What procedure is used by the operator to determine the tool length
offsets? [8]

OR

Q8) a) Compare CNC machine tool and conventional machine tool with
respect to : [8]
i) Accuracy.

ii) Rigidity.

iii) Productivity.

iv) Economy.

b) Explain with neat sketches the five basic types of tool changers. [8]
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UNIT - V

Q9) a) Why is damping of machine tools important? How is it accomplished?
[8]

b) Explain with suitable example dynamic characteristic of the cutting
process. [10]

OR

Q10) a) What do you understand by stick-slip motion in machine tool? Explain
with a suitable example. [8]

b) With suitable sketches explain the procedure followed in performing
acceptance tests on milling machine. [10]

UNIT - VI

Q11) a) Discuss in detail modern trends in design of machine tools. [8]
b) Enumerate the different CAD techniques applied in design of machine

tool structures. [8]
OR

Q12) a) Explain with a suitable example the importance of aesthetics in machine
tool design. [8]

b) Discuss the role of ergonomics in manufacturing of machine tools.[8]
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SECTION - I

Q1) a) What are the differences between generic software product development
& custom software development? [3]

b) What is the difference between software process model & software
processes. Suggest two ways in which a software process model might
be helpful identifying possible process improvements. [6]

c) What are essential characteristics of socio-technical systems? [3]
d) Explain the term ‘systems engineering’. With example also explain

role of software engineers in systems engineering. [6]

Q2) a) Explain main three categories of critical systems. [4]
b) i) Explain the term availability & reliability.

ii) Give one example system where availability is more important
than reliability.

iii) Give one example system where reliability is more important than
availability.

[8]
c) In computer security context explain the difference between an attack

& a threat. [2]
d) Explain the term ‘functional requirements’ & ‘non functional

requirements’. [2]
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Q3) a) Explain with block diagram the requirement engineering process. [6]
b) Based on your experience with a bank ATM, draw a data-flow diagram

modelling the data processing involved when a customer withdraws
cash from the machine. [6]

c) Write suitable scope statement for library information system & draw
sequence diagram. [4]

Q4) a) Model the object/classes that might be used in an e-mail system &
describe the similarities & differences between the data processing model
& the object model. [6]

b) Suggest why the architectural design of a system should be precede
the development of a formal specification. [4]

c) Explain the client-server model with architecture perspective. [6]

SECTION - II

Q5) a) Testing often consumes more resources than any other phase in software
development. Describe three major factors that make testing so
expensive. [6]

b) Can a program be correct and still not exhibit good quality? Explain.[4]
c) What is configuration management? Why is it important? [6]

Q6) a) With neat diagram explain the cleanroom process model. [8]
b) Explain any two agile process model. [8]

Q7) a) Describe the difference between process and product metrics. [4]
b) What are the different risk components? Explain them in brief. [4]
c) Suggest some ways to detect software errors when implementation is

not complete. [4]
d) Explain in brief types of software maintenance. [4]

Q8) Write short notes on : [18]
a) Formal methods.
b) Software process improvement.
c) COCOMO model.

����

���������� �����



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

���������	
��������	
����

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

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

��������
���
���������������

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

#� �������
�������
�����
���
�$��%��������������&������%

��

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

*� +�(�����
�������(������������"�$$������

,� -
�����������$$�%��)�$����������
$��

P1683

�������	
	�

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

�� �����	�� ��� ������� ���� ������

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

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

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

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

�� ('�"��

�� )����
'��	��
��������#��

*���
�#�����
�����
������
���	�
����
��������
����
�'��

��� �� ������	
��������
�����
(�����
��
����
���������	�
+
�����	
���
����
��
�����������
�	
��
������
������
����� ���

�� *���
��
��
���
�����		��
��

����	
�����,
-� 
�	�
�����
+
������
���
�����		��� ��

��� *���
�����
	���. ���

�� /��
�	�����
����	�

�� �0#���	��
	��	��	��

.���/�



���������� �

�������	
	��

��� �� *���
�
�#�����
�����
�����	
���
��
��	�
����������
���������,��

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

�	� �� *���
��
�����
1��������	�,
������	� ��

�� *���
��
��	�
��
������
������,
*��
������
������
���
	��
�	
�����
#��, ��

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

�� ������	
�	
�����
��� 
��	���	�� ��

��� *���
�����
	���
�	. ���

�� (�������
�����
���������	�

�� �������
�������
������	��

�� '�%��
��	�����	�
��	�#���

�����



��������	��

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

��
⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡

163

045

003

��� ⎥
⎦

⎤
⎢
⎣

⎡
−

−
21

21

�� �������������������������
� 
�

������
��
������

�
��������

�
��������

�
������ 

�����
�
��������

�
�����!�

�
�����!��

�
���� �"#

�����
�
�����!��

�
������$��

�
�����%��

�
����$� #

�����
�
�����!��

�
�����%��

�
���%�����

�
���"�� �

�� &��������'����������������������������������(�)�*������������������
�+����	�������������*��� 
��

��� �� ������������������������
� 
��

"�����������������

!����������������"

#�
�
����

�
����

�
���#

        P.T.O.

Total No. of Questions : 8] [Total No. of Pages : 03

[3865] - 709
M.E. ����������

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

(New 2008 Course)
����������	
�� ����������������
�����
���	����	����������������

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

P1685



�� ������������*����,�������-�.����/�*����������������������������
��������.��	��,���-�������������������*����������������������������%�
0�����������*��������.����	�������������!���������%�! 
�

�1����������������2�������

1������������%����2�! �����

�� ���������*�����������������������������������������,��������������*��
�	
������-�������������������*����������������������������%��0�����������
���*��������.����	�������������!���������%�!� 
�

��� �� &���������*��*���������������13���������
��� 
�
�� &����� 
� �

�� '������*�����������.�������
��� 4�����*�����������.��������
���� 5������*������������������.����
������
�
� 4�����6������������������.������
������

� 7�
��	����������������������

��� �� &�������+���������+�*����*�������(�)�*����� ���������.���� �������
���	���� 
��

�� &��������
��������
���+*��������������*����(�)�*�������������������.���
�����������	���� 
��

�� &�����������������������8�4����������������������������������������������������
��
��������	���

��� ���9�������8��������1����'������������
�������������*��7�������������
�����������*���������.��������������.��	���	�����-����������������	��������
*�����������������������+��������������� 
���

����:;

�����!��:;

<�:;
��� �����*������������������
�������������*����������������������	=����������.�����

���	���������������������.��	�
�����>?�����"�����@�����=�∆�������������∆�������
����Α���������������*���������������A���������������+��������������������������������
��������41��������:;�����41������!�:;��-��������������������������������.���
;����� "�;��@	:;����� ����� 	�@������4���������>�����"��@�1�� �×����� "������$%!
���@�����λ���������$ !�
7�����+�������������������� 
��


!�"�� 	� # $ ��%



�	� )�*��+������.��	��,������������
���*��������������,����������������������
.�����������+��������������41�=������"������41�=����������������������������
����������1���������)�*��+�������,�����A����������������	�������!���
��

{ }
⎪
⎪
⎭

⎪
⎪
⎬

⎫

⎪
⎪
⎩

⎪
⎪
⎨

⎧

+
⎪
⎭

⎪
⎬

⎫

⎪
⎩

⎪
⎨

⎧−

=
⎭
⎬
⎫

⎩
⎨
⎧
−

−
−

∫

∫
2

1

2

1

)(N)(

)(N)(

)(

)(

T
11

111

2

1

2

1

12
x

x

x

x

dxxxf

dxxxf

dx

xDT
dx

xDT

xx















↓ 

↓ 



↓

��� &����������������� 
��
�� 3**������������*���������������������,���������������������	�������	�
�� '��	�����������	�����6������������
�� '�������������������������,���
�� B������+������������**��������*���������������������,������������
���
�

����������

�����


!�"�� 	� # $ ��!

)��������������B������+
;��������

��������������
������



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

�������	��

�������������������������

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

���������	
��� ����������������

��������
���
���������������

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

(� +�,����
������,
�����
���
�$�����,�����������#�������

��
�� -�������'��������������,��,����"���������%�
.� !�'�����
�������'������������&�$$������
/� 0��
&�$
'������������$�1�$������$�1��
$$���������������$����
����#
�������$��$��
�

���$$
,���
2� +���������$������1��&�������%�

P1686

�������	
	�

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

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

�� ��������	�����	������	�
	!�#��  	����
�� ���

����	��'
	��	,

����
�	���	����	)	+#$$	&�	&��	%����	)	���	�&����	���&����
	�������
�����
�	)	��#	�&����	���&����
	�������	�����
�	����	��	
-�	����
��	+#$$	&	)	+�+$	�&����

��� .-����
	��&������	���

�
�	��	�/��00	������	�
�	��
�	��	&�����	����
��	�	%��	���	��	�����%�
�	����� ����

1���2�
���	�������&
�	)	*$$$	����	3����	����	34�	)	�+$$$	���
34�	���	)	�#$$	����	5����	��	���	)	+6	��	�$$	���
����	���	���	)	��#6	��	�$$	����	34�	��	
�	��	����	���	)	��$$$	���
7�
��	�
���
����
	)	+$6�

3��� �



���������� �

��� �� 8���	��
����
	�
�	%����
�	��	�����
�	�
����	���	�
	98�	����� ���

�� :	�����	����
�	��
����	��	*$$	���	��	��+#  	;	+�����* 	�����	������	�	���	#  
��������	 ��	 �!�#	 ���	 �����	 ;!#�	 0�	 �<����	 (=>	 ���	 �$$�$$$	 ��	 �
�
&��	%����	���	�$	���� ���
��������	&�-�&�&	����	��	���	����	��
	�	������	%�
�
�� ?��
��	
%	�����	����	>

�
)	#$��$!$	���

��� ?��
��	�����	+	�����	���	��'�
��	/���	���
����	>
�
)	�!@�$$$	���	���

�
���/	)	@�!�#	����	5��/�
�/	������	)	$��@"�

��� �� �������	�����
�	�/��	��	&����������	%���	�
�	����	��&�����
	���
�<��
���

�� A�����	��	��	�����	��	���'	��	�$@#	��� ���
1���2�
���	�����
	)	�#$$	���
8=5	)	��$$$	����
(��	%����	)	!�+	����
51:B18�>	%����	)	#$	����
=���	��	��	����	C��
�	)	*�#  �
5��/�
�/	������	)	$��*�
��������	���<�	�	����	%���	������
��

�������	
	��

��� �� ��������	 
��	 ��	 ������	 %���	 �<����	 ���	 ��	 �����/	 �	 ����	 �����/	 ���
������  	����
�	�&
�����
	C���	��	���	��	�&
�	��	*$$	&	���&	�����&D
�����	��	��	�����/	��	+$$	&	�
�	����	�����/	��	@$$	&�	�����
�	��%

�����	���	�
�	�����	������	��	+#	&� ���
����	��'
	,
�������/	�"�#  	���	;	������  	����
�	)	$��+�"	��������
�������/	��	������  	����
�	)	$��#+�	��������
E�	�����/	/���	)	��**	����������
8���	�<���&
�	��""���������
3���	�����/	)	���#	����������
8���	�<���&
�	#	���������

�� :	 �����/	 %����
�	 �#�*	 ����	 ��������	 ���
���	 ��	 %���	 ��	 �����/
��
���
�	�$F	�����	:������	'���&	��	����	)	$�$�!@	����	=
	����	��
�����	E	�&
�	%����	)	!@	�����	�������	'���&	��	��*$	�����
�	�
�
%���	%����	)	����	���� ���

�� �������	����	�<����	���	�&
�	�����/	����
� ���



�	� 8���	�����	
���	�
	, ����

�� ?
��	����
�	������
��

�� ����	����
�	������
��

�
� �� �������	������	��	���'����	&����	�
	������	7�
�	�
��&
�	�
	34��
�
��&
�	�
	
�����	�
��&
�	�
	����	?�	�����%�
�	����� ���

��������	����� ��� !���!"� #$!%���
+$$$& +�$ @#
+$!$& @�# #$

�� 8���	�����	
��	�
	�
�����
�	%���� ���

��� �� 7��	�	�����%�
�	����	��	�	%������	��
�� ���
�� =����
��	&��	%�����
��� G�22�	��2�

1��	����	)	+�#$	&�
>�&�	������	)	+++$	����
7��%	���	)	*$$	��&�
.��	)	��	����
5��	
�22�	������	����	)	�$�+	����
:

����	������	����	)	@@��	����

�� �������	 �����
�	 ������	 �����	 �
	 ����������
	 �/��&	 %���	 �������
������ ���

���

���������� �



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

�������	�

���������������

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

���������	
��� ����������������

��������
���
���������������

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

+� ,�'����
������'
�����
���
�"��-��'�����������!������-

��
�� ��������&��������-�����'��'����.���������#�
/� 0�&�����
�������&������������%�""������
 � 1��
%��
""���������2��
�*!�
&�����-"���"����
����!
�������"��"��
�����""
'���
3� ,��������-"������2��%�������#�

P1687

�������	
	�

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

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

�#  
������
����
��� *&� ���

��� �#  ��������
��������������������������	�
��
����
���"�	
�����)��
������������
��	� �����
�� 
��������� �������� ����� ���� ��
��� ��� ������ ��	� �
�����
������
��������
�
���� ����

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

��� ��
�������������������+ ����

�# &������� �
��
������
	��,
��	��
���

�# -��
���������
.������������

�# /
�������������

	# 0�������
������
�������
4���$�



���������� �

�������	
	��

��� �#  ����
���)��
����������������������
	���	�
��	�
��
�����������
���
�����	
�����
��12����������
���
����
��� ����

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

#  �����!��3�������
��������


#  �����!��0������
)��	�
��
����
���



#  �����!����
���
���

�	� �# �������������	
����������������,(1���� ���������������
���4�������	
�����
��������
��
�������������1���������
��)��
��
���������������	�	���
�����������
���������������,(1��� ����

�# 5
���)��
���������)�
������������� ����������
	���	� 
�� ����������
�����
)��
����������������
���������
������
��	���
�� ���

�
� ��
�����������������+ ����

�# &�������	
����
�����������

�# �
�	�������
���������
���

�# -�	��	����
���

	# �������������

���  
������
��	���
�����������������	������
�
����������������
����������
�������
�����������
��)��
����������������������
	���	��
������	��
�����	������
�����
��
����������
���)��
���������
������	����������������6���
������	��
�������

���



��������	��

��� ��������	
�����������������������������������������
�����������µ���������	

��������� 
��

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

��� /������	
������������������0��	����
��


��������������	����������������������1��	�����������	���	��	
�������������1
��������	���� ������	�������	���	�� 	
�� �����	�	������ ���� ����	������ ��������
�������	��������'�	
������������1�����������	��� 
��
�! 2��$�)�3��	4*���
'! 2��$�)�&��	4*���
�! �
�1��$�5&�6��'�*�	4
�! �
�1��$�3�%��'��*��	4
�! 7�13�$�3���
�! 7�1��$�)�)3%���
�! /�$�4�%����
��

! 8��$�)�6%
�! 
�	��$�+)��������
9! ����
�����$�)�))))5��	

        P.T.O.

Total No. of Questions : 6] [Total No. of Pages : 3

[3865] - 744
M.E. �����������������������

��������������� �!�����!�������!

(2008 Course)
����������	
�� ����������������
�����
���	����	����������������

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

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

P1689



��� �����������	��������������������

��������
��������������	
����������������������'	������

��

:�	�����������	
�	
������������������	�������������	��������	��'������������
'�������	������������������

�! (����1��$�)�5&

'! ���$�&%5�����

�! ���$�55%�����

�! ;�$�3�&5

�! 	��$�++������

#�� 	
���������� ����� ��	�� ��� 6%�77,.�/���
�	� 
���������� ��� ��0������ 	�
���������	
���������������-%<�����'�	������������������+%<����
������
����������= 
��

��������	���

��� ���������
����'�
��������������������������������	������'��������0��	����

��

������	��������������������>��	
������	���������	�����	�	
�������!���������	
�
�����������0��	���

�*?�$�>��*?�!�@>31>(�*(�!A�*�@>31>B���*(����!!A 
��

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

���������	����������	�����

��

/������������������������������
��	�����8
�
���������� 
��

��� /������	
���0��	���������	���������	���������	�����������������	���������������
	
������	��	��

��

������������	�������������������������	�1��	������
������	��	��(�����	��������
����������������	����
���������	
�������	������>�!���	
�������	
�����������
�>�!���	
��� 
��

�! ���$�4%&�6�����

'! 7>�!�$��>��!�$�+�+-36���3)�C5�����C&*��


"#$�	%&& ���



����>
����! 2� ����>����! 7>���!
�>77,.�*/!

)�% )�+D4 466�- +�54D5���3)C5

)�% &�543 4&+�% +�))&-���3)C5

)�% 4�5%6 43D�- D�%5-6���3)C5

)�% 6�-D& 4)%�% D�)%46���3)C5

3 )�+-- 46&�6 +�%6)5���3)C5

3 &�%DD 4&&�+ D�-4%3���3)C5

3 4�%5% 4)+�% D�&)-3���3)C5

3 6�5&% &+4�5 -�5345���3)C5

& )�+- 44+�% +�63-+���3)C5

& &�%44 43%�6 D�64-3���3)C5

& 4�6%4 &+D�5 -�-+&&���3)C5

& 6�64D &-+�5 -�)++)���3)C5

4 )�+5% 44-�5 +�44D3���3)C5

4 &�% 43)�% D�&6%D���3)C5

4 4�4+ &+3�+ -�%64%���3)C5

4 6�43D &-)�% 5�--+-���3)C5

�����


"#$�	%&& ��"



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

�������	�

��������������������������� 

!"#!$%"�&'(!��$)�*+*��*
�(�,�-�.�/00��%�1�-� 

���������	
��� ����������������

��������
���
���������������

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

��
)� *�������%��������'�������������+��������� �

P1690

�������	
	�

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

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

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

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

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

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

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

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

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

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

�	����������" ��

,���-�



���������� �

�������	
	��

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

�
,�+

�
,�+

�
,�+

�
� ����+

�
,� ��	��

���	���������	��	�����
�
,��

�
,��

�
,��

�
������

�
,��	�	����	���-�

�
.�

�
.�

�
.�

�
.�

�
�"

� ������!��������	���
�( ��
�� +�	���	���	���	�!���/��	���	�	�����+

�
��	&�	��
����	����	

�	������+
�
"

��� +�	���	���	���	�!���/��	���	�	�����+
�
��	&�	��
����	����	

�	������+
�
"

���� +�	� ��	�� �	� ��	�!���/!����� ��	�	� ����+
�
� �	&�	�� 
��

�	����	��	������+
�
"

��� +�	� ��	�� �	� ��	�!���/!����� ��	�	� ����+
�
� �	&�	�� 
��

�	����	��	������+
�
"

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

�	� �� )�!���	� ��	�0�

����1��������	�� ��������� �����	� ��	� �	�!���
���������������	����������	�	���	���������������
�!���	���	������������	
	 �	�	��
��	�����	������� ��

�� �������	���	���

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

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

�� � ��������	���	��������	����	��
�*��	���!������	��	����
����	����������"
����	�������	
���	��	����������
�*��	��" ��

��� ����	���������	�-*������		��( ���

�� 0����������������������%����"

�� +��������	�����������"

�� #�������������"

�� %��	����	��	���������"

���



SECTION - I

Q1) Write in brief on ALL of following : [18]

a) Class Inheritance and its use in software design.

b) Product line architectures and reference architectures.

c) Software design.

d) Identity field : (Hint : an object relational structural EAI pattern).

e) UML class diagrams and their use in documenting design patterns.

f) Global Analysis begins with identifying and analyzing factors that
influence architecture. What are the organizational factors analyzed in
Global Analysis.

Q2) Explain the following concepts with examples. [16]

a) Creational Design patterns and ‘factory method’ as example.

b) Distribution pattern : client proxy.

c) Four views of architecture : code, execution, conceptual, module.

d) Architecture style : Pipes and Filters.
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Q3) a) Write short notes on documentation of Design Patterns using template
given below with suitable examples from one or more design patterns.
Pattern Name and Classification, Intent, Motivation (Forces), Structure,
Participants, Collaboration, Consequences, Implementation, Sample
Code, Known Uses, Related Patterns. [10]

b) Write short notes on ANY ONE of the following : [6]
i) Adaptor pattern.

       OR

ii) Message brokers as preferred engine for EAI.

Q4) a) What do you understand by terms :

Identity Field (Hint : EAI pattern), Middleware. [4]
b) What do you understand by terms in context of PRODUCT archetype

pattern : Price, features, package, catalog. [4]
c) In context of EAI, what do you understand by following terms

Application Programming Interface (API), CORBA. [4]
d) What do you understand by resource management pattern : pooling.[4]

SECTION - II

Q5) In brief state the concept/term; illustrate with good examples for ANY
FOUR of the following concepts. [16]
a) Presentation layer in three tier client server system (Hint UI).

b) Client Server Systems.

c) Software development life cycle (and place of software architecture in
it).

d) User Interfaces, and user friendliness of software systems.

e) Concurrency, and its control using locks.

f) RPC as middleware.

Q6) Write short notes on ANY THREE. [18]
a) INTERNET (WWW) based software systems and applications.

b) In context of web based systems : Nonfunctional requirements,
specifically : performance of website, reliability of website.

c) MVC Architecture.

d) Java and Java middleware.
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e) Types of databases : Relational databases, XML based, object relational
databases.

f) Design patterns (definition, need, known examples, classification....).

Q7) What do you understand by the following concepts : [16]
a) JDBC or ODBC as database oriented middleware.

b) Web services as software services (components).

c) Legacy applications.

d) Importance of Customer relationship management in today’s world.

Q8) Write in brief on ALL of the following : [16]
a) What is software architecture and why do we need it?

b) In context of distributed computing what do you understand by
distributed system, object request broker, remote objects.

c) What is XML, why do we need it and IN context of XML, what is
XSL and DOM?

d) What are software components, what are their advantages, use.
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SECTION - I

Q1) a) Describe conventional workflow of printing process with neat diagram.
[10]

b) What is a digital prepress? How will you change over your workflow
from conventional prepress to digital prepress? [15]

Q2) Short Notes :

a) Trapping. [6]

b) File conversion to PS or PDF. [7]

c) Archiving. [6]

d) Job Ticket. [6]

Q3) a) Describe CIP3. [10]

b) What is the importance of approval of proof? [7]

c) What is the process error trapping and notification? [8]
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SECTION - II

Q4) a) What is OPI server? Describe its working. [10]

b) Describe the machine configuration requirements for digital workflow.
[8]

c) Write on networking requirements in digital workflow. [7]

Q5) a) Write notes on :

i) Different types of digital proofs. [8]

ii) Electronic imposition and pagination. [7]

b) Explain PDF, PJTF and CIP4. [10]

Q6) a) In printing workflow, what needs to be considered for the benefits
from investment? Explain with example. [12]

b) Explain and compare different printing workflows. [13]
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SECTION - I

Q1) a) State the reasons for frequency hopping in GSM system.

b) Describe an appropriate frequency hopping algorithm.
[18]

Q2) What are the five different types of bursts used in a GSM system? Describe
the functions of any two of them. [16]

Q3) a) What are the steps in the establishment of a MS (Mobile Station) to
MS call within the same BSC (Base Station Controller). Explain the
call set up drawing a suitable signal and response diagram.

b) Define the functions performed within the following procedures :

i) IMSI attach IMSI detach.

ii) Location Update.
[16]
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Q4) a) Permanent data associated with the mobile are those that do not change
from one area to another. State what permanent data about the mobile
are stored in the home location register and also what information is
stored in the AUC. [8]

b) State what information is stored in the AUC database and what is it’s
purpose. [8]

SECTION - II

Q5) a) Draw a diagram showing the various components of a GPRS
architecture. [8]

b) With reference to the session management of a GPRS network explain
what is meant by the following : [8]
i) Packet Data Protocol Address.

ii) Static and dynamic PDP address allocation.

iii) PDP context activation.

Q6) Draw the basic reference architecture of 3GPP-R99 network. Show the
architecture of the core network in it. Give a concise meaning of 3GPP-
R99 and discuss the basic network architecture and the key network elements
and interfaces. Particularly state in short the functions of Um interface to
access GSM Bcc and Un interface to access UTRAN.
State functions of Authentication Center, Equipment Identity Register,
SGSN, GMSC, GGSN and MSC. [16]

Q7) Draw a schematic diagram of the GSM network and show the location of
the following components in it : [16]
a) MSC/VLR b) HLR

c) EIR d) AUC

e) GMSC f) BSC

g) BTS h) MS

i) OMS

Q8) Write short notes on the following : [18]
a) Cell Splitting.

b) Functions of MSC.

c) Echo Cancellor.
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SECTION - I

Q1) a) Describe the different forces acting and stresses induced in case of self
supporting steel stack. Also mention the design consideration. [13]

b) State the various methods of analysis for lateral loads in case of steel
multistoried building and describe any one method of analysis in
details. [12]

Q2) A 60 m high steel tower is to be erected for transmission line for single
circuit three phase, 50 cycle per second. Suggest the suitable geometry and
determine the various forces acting on tower under normal operating
conditions. [25]

Q3) Design the R C chimney for the following data.

Outer diameter = 4.5 m

Wall thickness linearly varying = 450 mm at bottom and 200 mm at top

Firebrick lining = 100 mm thick

S B C of soil = 350 kN/m2. [25]
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SECTION - II

Q4) a) Describe the drag and shielding effect due to wind in the design of
building. [13]

b) Explain with suitable sketches the effect of vertical settlement of
foundation in tall building. [12]

Q5) a) Describe the parameter, which influence the geometry of transmission
tower. [8]

b) Describe the parameter, which influence the physical dimension of
R C chimney. [7]

c) Compare the overall structural performance of shear wall, coupled shear
wall and bracing in tall building during the earthquake excitation.[10]

Q6) Design a self supporting steel chimney as per IS : 6533 for the following
data. [25]

Height of chimney = 80 m.

Diameter of chimney = 3.5 m.

Brick lining = 120 mm.

Location - Pune.
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SECTION - I

Q1) a) Define the following : [8]

i) Bootstrap compiler.

ii) Cross compiler.

iii) Incremental compiler.

iv) Interpreter.

b) Draw a block diagram showing various phases of a compiler. What do
you mean by a front-end and the back-end of a compiler. [8]

Q2) For the following CFG G = (N, T, S, P) where N = {S, A} is the set of
non-terminals, T = {a, b} is the set of terminals, S is the start symbol and
P = {S → AS | b, A → SA | a} is the set of productions. Is the grammar
ambiguous? Construct SLR parser for the grammar given. Construct LALR
parsing table as well. [18]

Q3) a) What is LEX and YACC? Write Lex specification to read a text file
and convert each lowercase letter to upper case. [10]

b) Construct DFA for the following regular expression. [6]

(l* / d*) • ldd

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

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


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

����������	
�� �����������������

�����
���	����	�����������������

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

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

�� &�������'������
���$�������������(�������������

)� *�'
�����	�������'������������!
##�������

+� ���
����
���$#������,��!�����������

�����

-���.�



Q4) a) Write a syntax directed translation scheme to parse and convert the
given infix expression to on equivalent postfix expression. [8]

b) Explain any code generation algorithm in detail. [8]

SECTION - II

Q5) Write short note on (Any Two) : [16]

a) Error recovery in predictive parsers.

b) Problems with top-down parsers.

c) Symbol table.

Q6) a) Translate the expression.

d = (a + b) * (c + d) where ‘+’ & ‘*’ are arithmetic operators

into

i) quadruple ii) triple iii) 3-address code. [9]

b) Write the semantic action to generate the three-address code for ‘switch’
statement. [9]

Q7) a) What is an activation record? Explain various fields of a typical
activation record. [8]

b) What mechanism is provided in YACC to resolve conflicts in the LR
parsers? Explain with suitable example. [8]

Q8) a) What is “peep-hole” optimization? Explain with suitable examples.[8]

b) Explain with suitable example, various transformations that can be
performed on a basic block. [8]
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SECTION - I

Q1) a) What do you mean by clock skew? How it can be rectified? Explain it
with neat waveform(s) for cases when [8]
i) clk1 > clk2
ii) clk1 < clk2 for following Fig. 1a.

b) Explain “dogleg” algorithm with an example. What are advantages of
this algorithm on its other counterparts? [8]

Q2) a) Explain significance of CAD tools in SoC design. What kind of
improvements you can suggest? [8]

b) Define layout routing. How automatic layout routing is playing
important role in CMOS fabrication? [8]

Q3) a) What kind of economic turbulence is taken place in evaluation of IC
technology with respect to Moors law. [8]

b) How hot electrons are formed? What is its effect on CMOS
operation? [8]
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Q4) Explain with an example following adders and compare them over
lookahead carry.
a) Carry slip adder. [6]
b) Carry select adder. [6]
c) Manchester carry chain. [6]

SECTION - II

Q5) a) Compute and plot the Elmore delay for metal-1 wire of size 4000 λ × 4 λ
using : [8]
i) 2-sections. ii) 4-sections.
iii) 8-sections.

b) Differentiate : RC Vs RLC model for interconnect. Explain Ismile and
Fredman’s contribution in regard to inductive delay. [8]

Q6) a) Differentiate MTCOMS over VTCMOS. How VTCMOS overcome
problem of MTCMOS? [8]

b) Explain : [8]
i) Dynamic latch. ii) Static latch.
iii) Multiplexed latch. iv) Re-circulating latch.

Q7) a) Show how bit serial adder adds the two nibble, A = “0101” and
B = “0110” (fist bit is MSB). Show the adders input and outputs for
every clock cycle until the addition is complete. [8]

b) What are requirements of clocking in pipeline? Explain it with
waveforms. [8]

Q8) a) Why an output pad does not require electrostatic discharge protection
circuitry? [3]

b) Determine the present state, next state and output Y = ‘1’ and Z = ‘1’
for either of “10001” or “10010” string recognizer respectively with
finite state machine having the input string for example
X = “10010101110 .....” Assume the machine starts in state bit 1.[15]
i) Draw FSM which can detect both strings.
ii) Write VHDL code for above FSM.
iii) Write Test Bench for above VHDL code which will cover all test

conditions.
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SECTION - I

Q1) a) Explain with example descriptive and experimental research. [8]

b) Explain the process of carrying out the research. [8]

Q2) a) Why it is necessary to design a research problem? Explain in brief.[8]

b) Give the guidelines for designing experiment. [8]

Q3) a) Explain factorial design of experiment. [8]

b) Explain randomization and blocking in experimental design. [8]

Q4) a) Describe the devices used in data collection in research. [8]

b) What are the types of data to be collected for performing the research?[8]

Q5) Write short note on following (Any Three) : [18]

a) Primary & secondary data.

b) Good design features.

c) Objectives of research.

d) Pilot study & pretest of tools.
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SECTION - II

Q6) a) Explain the general regression significance test. [8]

b) How to determine the sample size for carrying out the test? [8]

Q7) a) Give the measures of central tendency. [8]

b) Explain the TOPSIS method for decision making. [8]

Q8) a) Explain the process of Analytical Hierarchy Process for carrying out
decision making amongst alternative options. [8]

b) How the genetic algorithm tool is used for optimizing the decision
making criteria and for getting the better result? [8]

Q9) a) Explain the techniques of interpretation. [8]

b) Explain the various steps followed while writing a report. [8]

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

a) Chi-square test.

b) Data envelop analysis.

c) Significance of report writing.

d) Neural network method.

e) Simulated annealing.
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SECTION - I

Q1) a) Explain the current trends in Automotive systems. What is Hybrid
Vehicle? State its advantages. [10]

b) Explain the role of Embedded systems in Automotive systems. [8]

Q2) a) How safety is achieved using onboard diagnostic system? [8]

b) Explain security and warming system in automotive systems. [8]

Q3) a) Write short note on following : [8]

i) GPS system in automobile system.

ii) Vehicle motion control.

b) Which different types of fuel injection systems? Explain. [8]

Q4) a) Write short note on any two devices. [8]

i) Exhaust temperature sensors.

ii) Relays.

iii) Vehicle speed sensors.

b) Which are the rating and efficiency of battery? What are the various
tests on batteries and how charging is done? [8]
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SECTION - II

Q5) a) What are ECUs? Discuss their significance in modern vehicles. [8]

b) How fuel measurement is done? What are the different techniques?[8]

Q6) a) Briefly explain the technique of Integrated engine control and exhaust
emission control technique. [8]

b) How artificial intelligence plays role in modern automobiles? [8]

Q7) a) Explain the different Dashboard instruments and their use. [8]

b) Draw a schematic arrangement for atypical CAN network containing a
master and number of slaves. How multiprocessor communication is
possible? [8]

Q8) a) Explain the following system used in modern automobiles. [8]

i) Lane departure and cutting system.

ii) Curve over speed counter measures.

iii) Night vision.

iv) Rear camera assistance.

b) Discuss with block diagram, the recent trends in cruise control of car.[10]
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