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M.E. (Civil – Structures) (Semester – I) (CBCS/CGPA) Examination, 2017
Paper – III : ADVANCED DESIGN OF CONCRETE STRUCTURES

Day and Date : Monday, 18-12-2017 Total Marks : 70
Time :  11.00 a.m. to 3.00 p.m.

Instructions : 1) Answer any two questions from each Section.
2) Assume suitable data if necessary.
3) Use of calculator and IS 456, IS 3370 Part IV are allowed.
4) Neat sketch should be drawn wherever necessary.

SECTION – I

1. Design the typical interior panel of a flat slab floor of size 5 m × 5 m with drop to
support a live load of 4 kN/m2. The floor is supported by columns of size of
450 m × 450 mm. Use M20 concrete and Fe415 steel. Sketch the reinforcement
details of the slab.  17

2. Design a combined rectangular footing for columns C1 and C2 located at distance of
4.2 m center to center. Column C1 is 400 mm × 400 mm in size and carriers a load
of 900 kN. Column C2 is 500 mm × 500 mm in size and carries a load of 1200 kN.
The safe bearing capacity of the soil is 200 kN/m2. Use M20 concrete and
Fe500 steel. Sketch the reinforcement details.  18

3. Design a circular tank of capacity 12 lakh litres. The depth of water tank including
free board is restricted to 5 m. The joint between floor and wall of the tank is
rigid. Use I.S. code method of design. Consider M25 concrete and Fe415 steel.  17

SECTION  – II

4. a) A rectangular P.S.C. beam has a span of 15 m, bears a live load of 15 kN/m
excluding self weight. Given the permissible stresses in concrete and steel
as 14 N/mm2 and 1100 N/mm2, design the beam using 6 mm tendon.  9

b) The end block of a post tensioned member is 250 mm  wide and 600 mm deep
is subjected to an axial pretress force 1250 kN. Design the end block by
Guyon’s method.  8

P.T.O.
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5. a) A PSC beam provided with parabolic profile tendon has a simply supported
span of 6 m. The beam has a rectangular cross section of 300 mm × 400 mm.
The total external load on the beam is 45 kN/m on whole span and the tendon
carries a prestressing force of 1100 kN. The parabolic tendon has 125 mm
eccentricity at mid span. Calculate the extreme fiber stresses for mid span
section using stress concept, strength concept and load balancing concept.  11

b) Explain the advantages and disadvantages of prestressed concrete over
reinforced cement concrete.  6

6. a) A post tensioned continuous beam consisting of two span each 19 m long.
The external loading other dead load of beam is 25 kN/m. Design the beam.  14

b) Explain the partial prestressing.  4

____________
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M.E. (Civil-Structures) (Semester – I) (CBCS/CGPA) Examination, 2017
DYNAMICS OF STRUCTURES (Paper – IV)

Day and Date : Wednesday, 20-12-2017 Max. Marks : 70
Time : 11.00 a.m. to 3.00 p.m.

Instructions : 1) Solve any two questions from each Section.

2) Figures to the right indicate full marks.

3) Assume suitable data if necessary and mention it clearly.

SECTION – I

1. From the first principle derive the governing differential equation for damped free
vibrations. Obtain the complete solution of differential equation if the system is
under critically damped. 18

2. A system is modelled by two freely vibrating masses m1 and m2 interconnected
by a spring having a constant k. Determine for this system the differential equation
of motion for the relative displacement u = y2 – y1 between the two masses.
Also determine the corresponding natural frequency of the system. 17

3. A SDOF system is subjected to a transient force as shown in fig. Derive the
expression for Magnification factor for the forced as well as free vibration phases. 17

P.T.O.
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SECTION – II

4. a) Discuss the modal superposition method of analyzing structures subjected to
dynamic loading. What are the limitations of the method ? 10

b) Derive from basic principle the equations to calculate displacement in a multi
degree freedom system. 7

5. Determine the frequencies and mode shapes of a uniform simply supported beam. 17

6. Write short note on any three : 18

i) Dunkerly’s Method.

ii) Rayleign-Ritz Method

iii) Structural modeling with distributed properties.

iv) Model analysis of damped system.

_______________
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Seat
No.

M.E. (Civil Structures) (Semester – I)  (CBCS-CGPA) Examination, 2017
 (Elective – I)

Paper – V : ADVANCES IN CONCRETE COMPOSITES

Day and Date :  Friday, 22-12-2017 Max. Marks : 70
Time : 11.00 a.m. to 3.00 p.m.

Note :  Answer any two full questions from each Sections.

SECTION – I

1. a) Enlist different methods of construction of Ferro cement concrete. Explain

any one in detail. 6

b) Explain behaviour of Fibre Reinforced Concrete under compression. 6

c) Explains the advantages and disadvantages of Ferro cement. 6

2. a) What is the different workability tests used for Fibre Reinforced Concrete ?

Explain any one in detail. 6

b) What are the mechanical properties of materials used in Ferro cement

concrete ? 6

c) Explains the factors affecting the properties of Fiber Reinforced Concrete. 6

3. a) What are the applications of Ferro cement concrete ? 6

b) What are the differences between Fibre Reinforced Concrete and Ferro cement

concrete ? 6

c) Explain applications of Fibre reinforced concrete. 6

PSet
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SECTION – II

4. What is Silica Fume Concrete and explain in detail its properties with respect to :

a) Physical properties. 6

b) Properties of fresh concrete. 6

c) Durability of concrete. 5

5. a) State the applications of Silica Fume Concrete. 6

b) Explain the comparison of important properties of normal concrete with those

of polymer concrete. 6

c) Write note on types of polymer concrete. 5

6. a) What are the applications of polymer impregnated concrete and polymer

concrete ? 5

b) Briefly explain the following : (6×2)

i) Classification of polymer concrete.

ii) Advantages of silica fume concrete.

_____________________
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Seat
No. Set P

M.E. (Civil-Structure) (Semester – II) (CBCS/CGPA) Examination, 2017
Paper – VIII : EARTHQUAKE ENGINEERING

Day and Date : Monday, 11-12-2017 Max. Marks : 70
Time : 11.00 a.m. to 3.00 p.m.

Instructions : 1) Solve any two questions from each Section.
2) Use if IS 1893 is permitted.
3) Figures to right indicate full marks.
4) Assume suitable data if necessary and state it clearly.

SECTION – I

1. a) Write a note on prediction of an earthquake. Explain its classical approaches. 10

b) Discuss briefly the two measures of an earthquake. 8

2. Obtain an expression for dynamic magnification factor for an under-damped SDOF
system subjected to a harmonic loading F(t) = F0sin tω . 17

3. Compute the natural frequencies and modes for the shear frame as shown in
figure and prove the orthogonality of modes. The EI = 5 × 106 Nm2, m = 501 × 103 kg,
storey height = 3.00 m, span = 5m. 17

M
2 
= 0.5 m

M
1
= m

EI

EI EI

EI

x
1

x
2

   Fig. Q. 3
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SECTION – II

4. What are the two seismic design requirements an engineer has to account for

the analysis and design of earthquake-resistant building ? Discuss briefly how these

are incorporated to achieve the objective. 17

5. A five storey building 4.5 m × 4.5 m in plan is supported by four columns at the

corners each storey is 3.35 m height. Slab of each floor is 120 mm thick and the

beams are 230 mm × 530 mm in size. All the columns are 300 mm × 300 mm and

walls are of 230 mm thick brick masonry. The building is to construct in Solapur

city. Assuming live load category 2 kN/m2 over the slab, evaluate the lateral

forces and storey shear. 18

6. What is meant by Base isolation ? Explain any one base isolation system in
detail. 17

_____________________
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M.E. (Mech.) (Design Engineering) (Semester – I) (CBCS/CGPA)
Examination, 2017

COMPUTATIONAL TECHNIQUES IN DESIGN ENGINEERING
(Paper – I)

Day and Date : Thursday, 14-12-2017 Max. Marks : 70
Time : 11.00 a.m. to 2.00 p.m.

Instructions : 1) Attempt any two questions from each Section.
2) Use of non programmable calculator is allowed.
3) Figures to right indicate full marks.
4) Assume suitable data if necessary.

SECTION – I

1. a) What is Interpolation ? Derive Interpolation formula for unequal intervals. 8

b) Write the normal equations for y = a + bx2 + cx3.
The curve y = cdx is fitted to the data

1464.1262.651.334.153.8:

865432:

y

x

Find the best values of c and d. 10

2. a) Explain the Jacobi’s method for finding eigen values and eigen vectors of a

matrix. Also use it to find the same for A = 

⎟⎟
⎟
⎟

⎠

⎞

⎜⎜
⎜
⎜

⎝

⎛

122

232

221
. 9

b) From the following table find the minimum values of y : 8

224.0250.0262.0259.0240.0205.0:

876543:

y

x

3. a) Write a note on quadrature method and formulae pertaining to it. Evaluate the

integral I = ∫
++

2

0
2

1xx

dx
 by Simpsons one third rule by dividing interval in eight

parts. 9

Seat
No. PSet

P.T.O.
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b) Using central differences derive the Everett’s formula. Hence find f (30) from
the following table using Bessels formula. 8

7984708831622854:

44362820:

y

x

SECTION – II

4. a) What is mathematical modelling in research and technology ? Explain with
examples modelling that phenomena. 8

b) Write a note on numerical solution of ordinary differential equations. Classify
different numerical schemes as single step and step by step schemes. Solve
the differential equation below by Runge Kutta Method in two steps at x = 1.4

x2

x

xex

exy2
dx
dy

+

+=  given y(1) = 0. 10

5. a) Write a note on boundary value problems. Explain Finite difference method to
solve boundary value problems. Hence solve y ′′  = x + y with the boundary
conditions y(0) = y(1) = 0 by finite difference method. 8

b) Solve 2

2

x

u
t
u

∂
∂=

∂
∂

 in 0 < x < 5, 0t ≥  given that u(x, 0) = 20, u(0, t) = 0, u(5, t) = 100.

Compute u for the time step with h = 1 by Crank Nicholson method. 9

6. a) Write a note on numerical solution of partial differential equations using finite
difference method. Given the values of u(x, y) on the boundary of the square in

the figure given below satisfying 0u2 =∇ . 9

54

5

4

21

uu

uu

2

1

43

21

b) Explain Rayleigh-Ritz method. 4

c) Derive the Picards nth approximation formula for solving differential equation.   4

______________
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Seat
No.

M.E. Mechanical (Design Engineering) (Semester – I) (CBCS/CGPA)
Examination, 2017

Paper – IV : DESIGN OF EXPERIMENTS AND RESEARCH METHODOLOGY

Day and Date : Wednesday, 20-12-2017 Max. Marks : 70
Time : 11.00 a.m. to 2.00 p.m.

Instructions : i) Solve any five questions.
ii) Figures to the right indicate full marks.

1. a) What are different types of research ? Explain any two with suitable
examples. 7

b) Why one should publish his research work ? How you will find right journal
for publication of your research ? 7

2. a) What is literature survey on research ? Explain its importance and methods. 7

b) Explain Replication, Randomization and Blocking. 7

3. a) Give classification of mathematical models. State benefits of modeling and
simulation. 7

b) Explain use of Analogy, Models as Approximations. 7

4. a) What is analysis of variance ? Give its types with suitable examples. 7

b) What is creativity ? Explain various techniques for improving creativity. 7

5. a) Explain steps involved in developing empirical model. What are the
drawbacks of empirical model ? 7

b) Explain principles of thesis writing. 7

6. a) Explain principles of DOE. 7

b) Explain factorial Experimental Design. 7

7. Write short notes on any two : 14
a) Delphi Method
b) Data collection techniques
c) Creative problem solving
d) Taguchi method.

_____________
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M.E. Mechanical (Design Engineering) (Semester – II) (CBCS/CGPA)

Examination, 2017

ADVANCED DESIGN ENGINEERING – (Paper – VI)

Day and Date : Friday, 8-12-2017 Total Marks : 70

Time : 11.00 a.m. to 2.00 p.m.

Instructions :1) Solve any three questions from each Section.

2) Use of Calculator is allowed.

3) Figures to the right indicate full marks.

4) Assume additional data if necessary and mention it clearly.

SECTION – I

1. A) What is SVAJ diagrams ? Explain importance of SVAJ diagrams. 5

B) Design polynomial cam for the following data.

- Dwell at zero displacement for °90

- Rise of 30 mm in °90

- Dwell of 30 mm in °90

- Fall of 30 mm in °90

  Cam velocity is 10 rad/s 6

2. A) Define Tribology. With example discuss economical importance of Tribology. 6

B) With neat sketch explain the mechanism of pressure development in

hydrodynamic lubrications. 6

3. A) State and explain three laws of wear. 6

B) Write note on converging and diverging films. 6

4. Explain Sommerfeld number and its importance, half Sommerfeld solution.
Reynolds boundary conditions with Sommerfeld substitution. 11

Seat
No.

Set P
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SECTION – II

5. A) Write short note on Weibull model. 5

B) Derive expression for R(t), z(t) and F(t) in case of distribution function and
reliability analysis. 6

6. A) Explain the methods of reducing thermal stresses. 6

B) Derive expression for the thermal stresses in flat walls. 6

7. A) In a survival test conducted on 100 cartoons for their strength under impact
loading following results were obtained. 6

No. of impact 20 22 24 26 29 32 35 37

No. of failure 6 10 15 16 18 15 12 8

Determine :  i)  Failure density       ii)  Hazard Rate          iii)  Reliability

B) Explain design for manufacturing and assembly. 6

8. A) Write note on hydrostatic and elasto hydrodynamic bearings. 6

B) Write note on bath tube curve. 5

––––––––––––––––––––



�������	� SLR-TK – 25

ME (Mechanical – Design Engineering) (Sem – II)
(CBCS/CGPA) Examination, 2017

FINITE ELEMENT ANALYSIS – (Paper – VII)

Day and Date : Saturday, 9-12-2017 Total Marks : 70
Time : 11.00 a.m. to 2.00 p.m.

Instructions : 1) Attempt any three questions from each Section.
2) Make suitable assumptions if necessary and state them

clearly.

SECTION – I

1. a) What is meant by discretization of a structure ? Discuss the various aspects
to be considered while discretising a structure for finite element analysis. 6

b) Explain Finite Element method. Describe advantages and limitations of the
method. 5

2. a) Explain principal of virtual work. 6

b) Derive property matrix [D] for plane stress and plane strain condition. 5

3. a) Find axial deformation of uniform bar fixed at one end and subjected to an
axial load at other end as shown in figure using weighted residual technique. 8

b) Explain general procedure of finite element analysis. 4

P.T.O.
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4. Write short note on (attempt any two) : 12

a) Rayleigh Ritz Method.

b) Size and number of elements.

c) Overview of CAE and CAE software.

SECTION – II

5. a) Using Lagrange’s polynomial find shape function two and four noded bar
element. 5

b) Explain in brief Iso-parametric, sub-parametric and super-parametric elements
along with its use. 6

6. Using finite element method find temperature distribution and heat flow through
composite wall layer of insulation sandwiched between two brick walls as shown
in figure. 12

K1 = K3 = 80*10–3 W/mm°c; K2 = 1* 10–3 W/mm°c; All dimensions are in mm.
Assume unit cross sectional area of wall.

7. a) Explain sub-modelling and sub-structuring methods to improve modelling
efficiency. 6

b) Explain plane stress, plain strain and axis symmetric elements. 5

8. Write short note on (attempt any two) : 12
a) Model validity and model accuracy.

b) Concept of mapping.
c) Transient analysis.

––––––––––––––––––
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Seat
No.

M.E. (Mechanical) (Design Engineering) (Semester – II)
(CBCS/CGPA) Examination, 2017

Paper – VIII : EXPERIMENTAL STRESS ANALYSIS

Day and Date : Monday, 11-12-2017 Max. Marks : 70
Time : 11.00 a.m. to 2.00 p.m.

Instructions : 1) Answer any three questions from each Section.
2) Figures to the right indicate full marks.
3) Assume suitable data if necessary and mention it clearly.
4) Use of non programmable calculators is allowed.

SECTION – I

1. a) Derive the expression for the light intensity observed through analyzer when
the stressed model is kept in plane polariscope. 8

b) Explain any one compensator method. 4

2. a) Explain casting technique of Photo elastic material. 6

b) Explain in detail holography. 6

3. a) Explain oblique incidence method. 6

b) Explain in brief : 6

i) Isoclinic

ii) Isochromatic

iii) Random light

iv) Monochromatic light.

4. Write short note on : 11

a) Dynamic photo elasticity

b) Fringe sharpening.

PSet
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SECTION – II

5. a) The strain readings measured by an equiangular rosette at a point in the
stressed body are as follows :

•a = – 845 micro-strain, •b = 1220 micro-strain, •c = 710 micro-strain.
Determine the principal strains, principal stresses, its directions and maximum
shear stress.

Take E = 200 GPa and μ  = 0.285. 8

b) Explain selection of strain gauges. 4

6. a) Derive the equation of output voltage for

i) 4-arm sensitive (2 linear and 2 lateral) combination

ii) 2-arm sensitive (1 linear and 1 lateral) combination. 8

b) Explain temperature compensation for a strain gauge. 4

7. a) Explain Moiré fringe method. 7

b) Explain torque measurement by strain gauges. 5

8. Write short note on : 11

a) Dynamics strain measurement

b) Commercial strain gauge indicators.

_____________________
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M.E. (Mechanical Design Engineering) (Semester – II)

(CBCS/CGPA) Examination, 2017

ENGINEERING FRACTURE MECHANICS (Elective – II) (Paper – X)

Day and Date : Wednesday, 13-12-2017 Total Marks : 70

Time : 11.00 a.m. to 2.00 p.m.

Instructions : 1) Attempt any two questions from each Section.
2) Figures to the right indicate full marks.
3) Use of Scientific calculator is allowed.
4) Assume suitable data if necessary and mention it clearly.

SECTION – I

1. a) Explain the plastic zone shape according to Tresca and Von Mises criteria. 10

b) Explain with suitable figures opening mode, shearing mode and tearing mode. 7

2. a) Explain the Griffith’s energy balance approach to identify catastrophic failure
of material of a material. 7

b) The stress intensity for partial through thickness flaw is given by

⎟
⎠
⎞⎜

⎝
⎛ ΠΠσ=

t2
a

secaK  where a = depth of penetration of flaw through wall

thickness t. If the flaw is 5 mm deep in a wall of 12 mm thick, determine
whether wall will support the stress of 172 MPa if it is made from aluminum

alloy. Take value of KIc = 24 MPa m . 10

3. a) Explain microscopic and macroscopic failure mode related to fracture
 mechanics. 6

b) What is modified Griffith criteria (Irwin’s fracture criteria). 6

c) Distinguish between the trans-granular and inter-granular fracture. 6

Seat
No.

Set P
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SECTION – II

4. a) Describe any two testing methods used for determination of fracture
toughness 7

b) A large centre-cracked plate containing an initial crack of length 2ao = 10 mm
is subjected to constant amplitude cyclic tensile stress ranging between a
minimum value of 140 MPa and maximum value of 200 MPa. Assuming fatigue

crack growth rate is governed by equation )cycle/m()k(1044.0
dN
da 311 Δ×= −

i)  calculate crack growth rate when crack length has the following values
2a = 4 mm, 6 mm. 10

5. a) Determine the plastic zone length at fracture for mild steel length at fracture

for mild steel with KIC = 60 MPa m  and MPa450ys =σ for i)  plane stress

ii)  finite thickness condition. 10

b) Explain types of creep with suitable figure. 7

6. Write short note on following : 18

i) S-N diagram

ii) Creep resistant materials.

iii) Photo elasticity method for evaluating fracture toughness.

––––––––––––––––––––
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Seat
No.

M.E. (Mechanical) (Design Engineering) (Semester – II) (CBCS/CGPA)
Examination, 2017

Elective – II : ENGINEERING DESIGN OPTIMIZATION (Paper – X)

Day and Date : Wednesday, 13-12-2017 Max. Marks : 70
Time : 11.00 a.m. to 2.00 p.m.

Instructions :1) Solve any five questions.
2) Figures to the right indicate full marks.
3) Assume suitable data if necessary and state it clearly.
4) Use of non-programmable calculator is allowed.

1. a) Give classification of optimization problems and explain any 2 of them. 7

b) A beam of uniform rectangular cross-section is to be cut from a log having
a circular cross-section of diameter 2a. The beam has to be used as a
cantilever beam (the length is fixed) to carry a concentrated load at the
free end. Find the dimensions of the beam that correspond to the maximum
tensile (bending) stress carrying capacity. 7

2. a) Write a note on solutions of system of linear simultaneous equations. 7

b) Explain unrestricted search method. 7

3. a) Explain random walk method. 7

b) Explain sequential linear programming method for nonlinear problems of
constrained optimization. 7

4. a) Explain purpose and applications of optimum design of mechanical systems. 7

b) Write a note on genetic algorithms. 7

5. a) Write a note on exhaustive search. 7

b) Explain standard form of linear programming. 7

6. a) Explain selection of optimum configuration of mechanical systems. 7

b) Write note on multivariable optimization techniques. 7

7. a) Explain the procedure of formulation of optimization problem. 7

b) Write note on characteristics of mechanical systems. 7
_____________

Set P
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Seat
No. Set P

 M.E. (Electronics Engineering) (Part – I) (Semester – I) (CBCS/CGPA)
Examination, 2017

Paper – III : ADVANCED NETWORK ENGINEERING

Day and Date : Monday, 18-12-2017 Max. Marks : 70
Time : 11.00 a.m. to 2.00 p.m.

Instructions : 1) Figures to the right indicates full marks.
2) Assume suitable data if necessary.

SECTION – I

1. Answer following questions : (3×4=12)

1) What are the features of TCP ? Compare between TCP and UDP protocols.

2) Specify various ICMP messages and their meanings. Draw message format
of echo request and echo reply and explain.

3) What are the types of filters ? Discuss packet level filter in detail.

2. Answer any two from following questions : (2×6=12)

1) Draw the message format for address resolution and discuss importance of
each field. What are ARP encapsulation policies ?

2) Explain Kern’s algorithm related to TCP. If RTT in TCP is 32 msec currently
and following acknowledgements are 26, 30 and 25 msec respectively.
Find new RTT, if α  is 0.9 and β  is 4.

3) Draw architectural model of network management. What is MIB ? Specify
some MIB variables and their meanings.

3. Answer following questions :

1) What is secret key cryptography ? What are the steps in data encryption
standard ? Discuss DES in detail. 5

2) What is the purpose of IPsec authentication header ? Draw IPsec
authentication header format and explain each field. 6

OR

2) What is congestion ? What is the effect of congestion over quality ? Discuss
TCP congestion control algorithm. 6

P.T.O.
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SECTION – II

4. Answer following questions : (3×4=12)

1) List various protocols used for streaming. Draw protocol attack for streaming
and explain it.

2) Explain JPEG image compression standard.

3) Draw and explain functioning of MPEG audio encoder.

5. Answer any two from following questions : (2×6=12)

1) What are the objectives of application layer QoS control ? Discuss technique
employed for the same.

2) Why IP is unreliable ? How RSVP is utilized to improve IP’s performance ?

3) What is error resilient approach for real time video transport ? Discuss error
resilient video encoding.

6. Answer following questions :

1) What is audio/video streaming ? Explain different methods of audio/video
streaming. 5

2) What are essential parameters for real time streaming ? Discuss RTP for
real time streaming. 6

OR

2) What is digital video ? Explain video compression used in internet
communication. 6

______________
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M.E. (Electronics Engineering) (Semester – I) (CBCS/CGPA)

Examination, 2017

Elective – I : WIRELESS SENSOR NETWORKS (Paper – V)

Day and Date : Friday, 22-12-2017 Max. Marks : 70

Time : 11.00 a.m. to 2.00 p.m.

Instructions : 1) All questions are compulsory.

2) Figures to the right indicates full marks.

3) Assume suitable data if necessary.

SECTION – I

1. a) What are WSN design challenges ?  7

b) What are different hardware platforms available for realization of WSN ?  6

2. Solve any two :

a) Explain any two applications of dynamic WSN in detail.  6

b) Explain D MAC. 6

c) Explain any hybrid MAC.  6

3. Solve any two :

a) What are different energy based metrics used to evaluate performance of

routing ? 5

b) Explain SPIN-PP algorithm.  5

c) Explain any one type of on demand routing.  5

P.T.O.
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SECTION – II

4. a) Explain ZigBee functional layer architecture and protocol stack.  7

b) With suitable diagram explain, generic architecture of WSN node.  6

5. Solve any two :

a) Explain sensor MAC.  6

b) Explain energy efficient link layer.  6

c) Explain features of IEEE 802.15.4.  6

6. Solve any two :

a) What are challenges in time synchronization ?  5

b) Explain receiver-receiver synchronization.  5

c) Explain Ad hoc Positioning System (APS).  5

____________
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M.E. (Electronics Engineering) (Semester – II) (CBCS/CGPA)
Examination, 2017

RESEARCH METHODOLOGY (Paper – VI)

Day and Date : Friday, 8-12-2017 Max. Marks : 70
Time : 11.00 a.m. to 2.00 p.m.

Instructions : 1) All questions are compulsory.
2) Figures to the right indicates full marks.
3) Assume suitable data if necessary.

SECTION – I

1. a) Discuss static and dynamic system models. 6

b) Discuss research design. What are its features ? 6

2. a) What is a need of literature review ? What are steps to carry it ? 5

OR

b) What is mathematical modeling ? Why it is required in research ? What are
its features ? 5

c) Discuss any five characteristics of mathematical modeling. 5

3. a) With suitable example discuss significance of scope, assumptions and validation
criteria in a typical research synopsis. 7

b) With suitable example explain applied Vs fundamental research. 6

OR

c) With suitable engineering example explain Monte Carlo simulation. 6

SECTION – II

4. a) Discuss various sections of a typical project report. 6

b) What are the guidelines for design of experiment ? 6

Seat
No.
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5. a) With suitable example explain how to write an abstract of technical report. 5

OR

b) Discuss role of ICT at different stages of research. 5

c) With suitable example discuss ethical practices to be followed in research. 5

6. a) With suitable example explain strategy for experimentation. 7

b) Explain types of errors in design of experiments. 6

OR

c) For a hypothetical engineering Research Project Report, write a ‘Conclusion’.
Explain its salient features. 6

————————
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Seat
No.

M.E. (Electronics) (Semester – II) (CBCS/CGPA) Examination, 2017
EMBEDDED SYSTEM DESIGN (Paper – VII)

Day and Date : Saturday, 9-12-2017 Total Marks : 70
Time : 11.00 a.m. to 2.00 p.m.

Instructions : 1) All questions are compulsory.
2) Assume suitable data wherever necessary.

SECTION – I

1. Describe the following instructions with example (any five) : (5×3=15)

a) LDR

b) ADD

c) MOV

d) LDMIA

e) STR

f) MVN.

2. Explain the operation of ARM9 pipeline for simple instructions. 10

3. Explain embedded communication using I2C. 10

OR

Draw and explain ARM core data flow model.

SECTION – II

4. How C/C++ is useful in embedded system programming ? 10

5. Discuss the various debugging techniques and debugging challenges. 10

6. Draw and explain basic system design of robotics (wireless). 15

________________
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�������	� SLR-TK – 53
Seat
No. Set P

M.E. (Computer Sci. and Engineering) (Part – I) (Semester – I)
(CBCS/CGPA) Examination, 2017

RESEARCH METHODOLOGY (Paper – IV)

Day and Date : Wednesday, 20-12-2017 Total Marks : 70

Time : 11.00 a.m. to 2.00 p.m.

Instructions : 1) Q. No. (4) and Q. No. (8) are compulsory.

2) Attempt any two from remaining questions in each Section.

3) Assume suitable data if needed.

4) Figures to the right indicate full marks.

SECTION – I

1. a) What are the needs and objectives of research ? Explain in detail. 6

b) List and explain the concepts in regards to Research Design. 6

2. a) Explain in brief the techniques involved in defining a problem. 6

b) Define Research and explain the types of research with an example. 6

3. a) Describe the important points to be considered for selecting a
research problem. 6

b) What are various principles of experimental design and explain each design
with an example. 6

4. a) Explain the guidelines for constructing questionnaire and schedule. 5

b) Describe interview method for collection of primary data. 6

SECTION – II

5. a) Describe the different processing operations in short. 6

b) Describe data analysis and explain in details any two types of data analysis. 6

P.T.O.



Set P

SLR-TK – 53 �������	�

6. a) What is the difference between copyright and patent ? 6

b) What are the steps to be followed while writing a scientific paper ? 6

7. a) List and explain different steps involved in report writing. 6

b) What are the issues that should be addressed while writing a research
report ? 6

8. a) Define mean and geometric mean. Find the mean and geometric mean of the
following data :

4, 5, 10, 15, 25, 30, 35. 6

b) Write a short note on plagiarism. 5

______________
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ME (Computer Science and Engineering) (Sem – II)
(CBCS/CGPA) Examination, 2017

INTERNET ROUTING ALGORITHM (Paper – VI)

Day and Date : Friday, 8-12-2017 Total Marks : 70
Time : 11.00 a.m. to 2.00 p.m.

SECTION – I

I. Write answer to any two questions : (2×5=10)

a) Which IPv4 address blocks are reserved for current usage ? Why is it necessary
to reserve some addresses from an address space rather than making all of
them available ?

b) Explain distance vector routing protocol.

c) Write a short note on network management architecture.

II. Write answer to any two questions. (2×5=10)

a) Write the Bellman-Ford algorithm that iterates in terms of number of hops.

b) Consider the following network topology. The number listed next to the links
is assumed to be bandwidth. Determine the widest path from node 2 to node 5
using widest path algorithm, computed at node i (Dijkstra based).

c) Write a short note on similarities and differences between IS-IS and OSPF.

P.T.O.
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III. a) What are the different states in the BGP finite state machine ? 10

b) What are the different BGP message types ? 5

SECTION – II

IV. Write answer to any two questions : (2×5=10)

a) What is Policy Based Routing ? State its three phases.

b) List the router bottlenecks and its cause.

c) With diagram explain Point-of-presence (Pop) topological architecture.

V. Write answer to any two questions : (2×5=10)

a) Explain hierarchical tries solution for packet classification.

b) For a given IP address, how would you find out its home AS number ?

c) Illustrate search and update operations in binary tree with example.

VI. a) Explain the grid of tries type of two-dimensional packet classification algorithm
and state its advantages. 10

b) What are the sub-protocols of a link state protocol ? 5

––––––––––––––––––
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M.E. (Computer Sci. and Engg.) (Sem. – II) (CBCS/CGPA) Examination, 2017
PARALLEL COMPUTER ARCHITECTURE (Paper – VIII)

Day and Date : Monday, 11-12-2017 Total Marks : 70

Time : 11.00 a.m. to 2.00 p.m.

Instructions : 1) Q. No. 1 is compulsory.

2) All questions from Section – I and II are compulsory.

3) Figures to the right indicate  full marks.

4) Assume data if necessary.

SECTION – I

1. Attempt any three of the following : (5×3=15)

a) Explain the concept of data dependencies.

b) Draw the chart of implementation of the concept of sequential consistency.

c) Explain in short basic layout of a pipeline.

d) What is branch prediction ? Give impact of branches.

2. Draw the following : 10

a) The subtasks of instruction execution for integer register-register operations.

b) Basic structure of an integer pipeline.

c) Timing of the execution.

d) Parallel execution of instructions in a straightforward pipelined processor.

e) Distinction between VLIW and superscalar processor.

3. Describe in detail design space of issue policies. 10
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SECTION – II

4. Attempt any three of the following : (5×3=15)

a) Explain the main features of R10000.

b) Draw the layout of the R1000 pipelines.

c) Describe the main features of PowerPC620.

d) Illustrate features of IBM Power4.

5. Explain the interpretation of the concept of branch penalty. Discuss the concept of
zero-cycle branching in detail. 10

6. A) Draw and explain core part of the microarchitecture of the PentiumPro. 10

OR

B) Discuss the interpretation of the concept of sequential consistency of
instruction execution. 10

_____________________
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M.E. (Computer Science and Engineering) (Semester – II)
(CBCS/CGPA) Examination, 2017

Paper – IX : GRID COMPUTING (Elective – II)

Day and Date : Tuesday, 12-12-2017 Max. Marks : 70
Time : 11.00 a.m. to 2.00 p.m.

Instructions : 1) All questions are compulsory.

2) Assume suitable data if necessary.

3) Wherever required draw appropriate and neat diagrams.

4) Figures to the right indicate full marks for the question.

SECTION – I

1. Write answer to any four questions (5 marks for each). (4×5=20)

A) What are the components of Worldwide LHC Computing Grid ?

B) Compare Grid Computing and Cloud Computing environments.

C) Briefly describe an application programmer’s view of Grid architecture.

D) Which are those four primary requirements must be addressed in selecting
network protocol bindings within an OGSA context ?

E) What are the key risk factors and vulnerabilities of Grid Computing ?

2. Write answer to any one question. 10

A) Write a note on Open Grid Services Architecture (OGSA).

B) Describe the service oriented architecture for e-Science infrastructure.

3. Briefly describe with figure the three-layered architecture viewed as services. 5

P.T.O.
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SECTION – II

4. Write answer to any four questions (5 marks for each). (4×5=20)

A) Write a short note on data mining and visualization application over GRID.

B) What is combinatorial chemistry ? Explain SPLIT and MIX approach.

C) Briefly describe the topology of the Encyclopedia of Life (EOL) GRID
application system.

D) Explain Ontology mapping.

E) Write a short note on parallel computing technique used for image stretching
(resampling) in virtual sky application of Grid computing.

5. Write answer to any one question. 10

A) Describe the architecture of “MONTAGE” GRID application.

B) What is a GARUDA Grid computing system ? Describe its architecture
with core components.

6. Write a short note on security provision in GARUDA Grid. 5

___________________
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Seat
No.

M.E. (Computer Science and Engineering) (Semester – II)
(CBCS/CGPA) Examination, 2017

Elective – II : INFRASTRUCTURE MANAGEMENT (Paper – IX)

Day and Date : Tuesday, 12-12-2017 Total Marks : 70
Time : 11.00 a.m. to 2.00 p.m.

Instructions : 1) Q. 1 and 2 are compulsory.
2) Answer any three questions from Q. 3 to Q. 7.
3) All questions carry equal marks.

1. Objective questions : 14

Choose the correct alternatives :

1) What is the software tool that provide immediate online answers to requests
for information that are not predefined ?
a) Fourth-generation language
b) Query languages
c) HTML
d) Tcp/ip
e) Visual programming language

2) Which of the following is not an input device ?
a) Keyboard
b) Sensors
c) Printers
d) Character recognition
e) Digital scanner

3) Which of these items is a major component of today’s IT infrastructure ?
a) Computer software
b) Data management technology
c) Networking
d) Technology services
e) All of the above

Set P
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4) What software organizes, manages and processes business dates concerned
with inventory, customers and vendors ?
a) Application software
b) Customer-oriented software
c) Data management software
d) Storage area network
e) Grid computing software

5) What type of computer(s) is specially designed and/or used for tasks that
require extremely rapid and complex calculations ?
a) PC
b) Supercomputer
c) Midrange computer
d) Mainframe
e) Personal digital assistant

6) A multitier, load-balancing scheme for web-based applications in which the
web site content, logic and processing are performed by smaller and less
expensive servers located nearby the user is known as
a) Transactions, such as payroll time cards, which are accumulated and

stored in a group or batch until the time when it is efficient or necessary
to process them

b) Industry-wide effort to develop systems that can configure themselves,
optimize and tune themselves, heal and protects themselves

c) The process of presenting a set of computing resources so that they can
all be accessed in ways that are not restricted by physical configuration
or geographic location

d) A way to reduce power requirements and hardware sprawl
e) The process of edge computing

7) The storage and input and output devices are called peripheral devices
because
a) They are outside the main computer system unit
b) They are not as important as other computer devices
c) Their main purpose is to fix computer errors
d) None of the above
e) All of the above

Set P
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Set P

8) What is the most widely used secondary storage medium ?

a) Magnetic tape
b) Magnetic sensor

c) Network

d) Optical disc

e) Magnetic disk

9) Which device is NOT considered an input device ?

a) Printer

b) Sensor

c) Touch screen
d) Keyboard

e) Computer mouse

10) Which one of these operating systems are used powerful PCs, workstations,
and network servers is called ?

a) Windows XP

b) Mac OS X

c) Linux
d) UNIX

e) Windows Vista

11) Which of the following is NOT a category of Fourth-Generation Languages ?

a) Query language
b) Application generator

c) Graphics language

d) Report generator

e) COBOL

12) ________ are small software programs that can be added to Web pages or
placed on the desktop to provide additional functionality.

a) Mash-ups
b) Widgets

c) Clouds

d) Ajax

e) Java
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13) When firms outsource software outside their national borders, the practice
is called
a) Outsourcing
b) Localization
c) Web supporting
d) Off-shore outsourcing
e) Web hosting

14) What software application allows individuals or companies to create their
own customized application and share information with others ?
a) Mash-ups
b) Widgets
c) Cloud computing
d) Web service
e) None of the above

2. Attempt any three : 14

a) What is a current business demand ?

b) List the basic elements of cost estimation.

c) What is modeling of an IS ?

d) Compare between storage and security management techniques.

3. a) List the steps in preparing for IM process. Explain each step. 10

b) What is Release Management ? How is it carried out ? 4

4. a) How is configuration management carried out ? 10

b) How is extraction done in service desks and incident management ? 4

5. a) How is knowledge extracted from the IS ? 10

b) List and explain the issues of IM. 4

6. a) Elaborate on the architectures of IS. 8

b) How is data retention and disaster recovery managed ? 6

7. a) What are the environmental policies effecting IM ? 8

b) What is a database and application protection policy ? How is it developed ? 6

________________
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M.E. (Computer Science and Engineering) (Semester – II)
(CBCS/CGPA) Examination, 2017

Elective – III : WEB TECHNOLOGY (Paper – X)

Day and Date : Wednesday, 13-12-2017 Total Marks : 70
Time : 11.00 a.m. to 2.00 p.m.

Instructions : 1) Attempt any five questions from each Section.
2) Figures to right indicate full marks.
3) Assume suitable data if necessary.

SECTION – I (5×7=35)

1. Explain and compare XML Schemas and DTD.

2. List and explain any three HTTP request methods.

3. Explain online payment gateways and their significance.

4. Explain session tracking methods in ASP.

5. Explain dynamic HTML in detail with example.

6. Write about dynamic positioning in DHTML with example.

SECTION – II (5×7=35)

7. Explain Web 2.0 and Web 3.0 implement strategies.

8. Explain life cycle of the servlet.

9. Explain various steps required to access database in Servlet program.

10. List in details servers side risks.

11. Explain and compare GET and POST request in details.

12. Explain Mas-hups and RSS and Wiki.

–––––––––––––––––––
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M.E. (CSE) (Semester – II) (CBCS/CGPA) Examination, 2017

BUSINESS INTELLIGENT SYSTEM (Elective – III) (Paper – X)

Day and Date : Wednesday, 13-12-2017 Total Marks : 70

Time : 11.00 a.m. to 2.00 p.m.

SECTION – I

1. Write answers to any five questions. (5×7=35)

1) List and describe components of BI.

2) What are some of the major factors in today’s business environment ?

3) What are some of popular application areas of text mining ?

4) What are some of benefits and challenges of NLP ?

5) Explain BPM architecture and list its application.

6) Explain dashboard and compare with score card.

SECTION – II

2. Write answers to any five questions. (5×7=35)

1) What is on demand BI ? Explain its limitations.

2) List some legal issues of BI. Describe privacy concerns.

3) Describe mobile social networking.

4) What is RFID ? What kind of data are used through RFID ?

5) Define reality mining. Explain types of data used.

6) What is virtual world ?

––––––––––––––––––––
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M.E. (Electronics and Telecommunication Engineering) (Semester – I)
(CBCS) Examination, 2017

SPEECH AND VIDEO PROCESSING (Elective – I) (Paper – V)

Day and Date : Friday, 22-12-2017 Total Marks : 70
Time : 11.00 a.m. to 2.00 p.m.

SECTION – I

1. Attempt any two : (7×2=14)

a) Explain in detail digital simulation of speech signal.

b) Explain in detail pitch estimation.

c) Explain the various acoustic phonetics.

2. Attempt any one : (7×1=7)

a) Explain in detail Adaptive Noise Cancellation.

b) Describe briefly NLMS filter.

3. Attempt any two : (7×2=14)

a) Explain speech filtering using Least Mean Square filter.

b) Describe briefly speech recognition techniques.

c) Explain Baye’s rule.

SECTION – II

4. Attempt any two : (7×2=14)

a) Explain geometric image formation.

b) Explain filtering operations on video.

c) Explain sampling structures for analog and digital video.
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5. Attempt any one : (7×1=7)

a) Explain in detail multi resolution motion estimation.

b) Explain in detail Block matching algorithm.

6. Write short note on any two : (7×2=14)

a) Region based motion estimation.

b) Predictive coding.

c) 3D motion models.

_____________________
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M.E. (E&TC) (Semester – I) (CBCS) Examination, 2017
(Elective – I)

ADVANCED VLSI DESIGN (Paper – V)

Day and Date : Friday, 22-12-2017 Total Marks : 70
Time : 11.00 a.m. to 2.00 p.m.

Instructions : I) Q. 1 is compulsory.
II) Attempt any four questions from Q. 2 to Q. 7.

1. a) Explain convolution algorithm for two discrete sequences. 5

b) Explain slow down, retiming and pipelining. 5

c) Draw data dependence graph for 3 – tap FIR filter given by
y(n) = c0 x(n) + c1 x(n – 1) + c2 x(n – 2). 4

2. a) Explain the use of parallel processing for reducing power consumption and
increasing speed. 8

b) Construct an efficient realization using Winograd algorithm for 2 ×  3 linear
convolution with m(p) = p(p – 1) (p2 + 1). 6

3. a) Explain modified Booth recoding algorithm used for multiplication. State its
advantages. 8

b) Explain Baugh Wooley multiplier for 4 × 4 bit multiplication. Verify its operation
with example. 6

4. a) Draw state transition diagram for a static CMOS NAND gate. 8

b)  What is Horner’s rule ? Why its architecture is not implementable ? 6

5. a) Explain algorithm for computing CSD format of W – bit number. 8

b) Explain synchronous pipelined system. Also explain two phase clocking
strategy. 6

6. a) Give the DCVSL implementation of logic function f = AB + C(A + B). 8

b) Explain static and dynamic D-latch. 6

7. a) Give the FPGA implementation of c-element with and without clear. 8

b) Draw static CMOS full adder. 6

———————————
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M.E. (E & TC) (Semester – I) (Old – CGPA) Examination, 2017
ADVANCED LIGHT WAVE COMMUNICATION (Paper – I)

Day and Date : Thursday, 14-12-2017 Total Marks : 70
Time : 3.00 p.m. to 6.00 p.m.

SECTION – I

1. Attempt any two : (2×5=10)

1) Explain scattering losses in optical fibers.

2) Explain linear and non-linear scattering losses in optical fibers.

3) What are different LED structures ? Explain any one used in optical transmission
system.

2. Attempt any one : (1×7=7)

1) What is multipath time dispersion ? Deduce a formula based on Ray theory
for multipath time dispersion for step index fiber.

2) Discuss DFA type of optical amplifier and explain why EDFA is more popular
in optical communication system.

3. Write short notes (any three) : (3×6=18)

1) Laser diode modes and threshold conditions.

2) Power budgeting.

3) Acceptance angle.

4) Mode coupling.

SECTION – II

4. Attempt any two : (2×5=10)

1) Explain PIN photodiode in detail.

2) Explain Avalanche multiplication noise.

3) What are design considerations of optical Mux/Demux ?

Seat
No.

Set P



Set P

SLR-TK – 77 ���������

5. Attempt any one : (1×7=7)

1) Explain in detail WDM optical communication system with the facility of add
and drop of wavelengths.

2) Explain the working of silicon avalanche photodiode. Why guard rings are
added to it ?

6. Write short notes (any three) : (3×6=18)

1) Dielectric thin film filters.

2) Soliton system.

3) Applications of long haul high BW transmission system.

4) Hybrid and planar waveguide devices.

_____________________
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�������	� SLR-TK – 82

M.E. (E & TC) (Semester – II) (CBCS) Examination, 2017
Paper – IX : CRYPTOGRAPHY AND NETWORK SECURITY

Day and Date : Tuesday, 12-12-2017 Total Marks : 70
Time : 11.00 a.m. to 2.00 p.m.

Instruction : All questions are compulsory.

SECTION – I

1. Attempt any three : (5×3=15)

a) Write a note on rotor machines.

b) Explain the various types of network security attack.

c) Discuss the details of Fiestal structure.

d) Explain the Shannon’s theory of confusion and diffusion.

2. Attempt any one : 10

a) What are block ciphers ? Explain their modes of operation.

b) Explain the key management and distribution scenario in case of Symmetric
key.

3. Explain in detail RSA algorithm. 10

SECTION – II

4. Attempt any three : (5×3=15)

a) What are the security requirements for cryptographic hash functions ?

b) Draw neat diagram for X509 certificate. Explain each field of certificate.

c) Write a note on Kerberos.

d) Discuss different phases of virus.

5. Attempt any one : 10

a) Explain different types of attacks on MAC.

b) Explain firewall design principles.

6. Explain Architecture of IPSec with neat diagram. 10

————————
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Seat
No.

M.E. Mechanical (CAD-CAM) (Semester – I) (CBCS/CGPA) Examination, 2017
DESIGN OF EXPERIMENTS AND RESEARCH METHODOLOGY (Paper – IV)

Day and Date : Wednesday, 20-12-2017 Max. Marks : 70
Time : 11.00 a.m. to 2.00 p.m.

Instructions : 1) Solve any two questions from each Section.
2) Figures to right indicate full marks.
3) Make suitable assumptions if required.

SECTION – I

1. a) What is research ? Explain in detail the steps involved in research with
flow chart. 9

b) What are different types of research ? Explain any two with suitable
examples. 8

2. a) What is literature review in research ? Explain its importance and methods. 9
b) What is research design ? Explain research design process. 8

3. Write short notes on (any three) : (3×6=18)
1) Error in research
2) Selection of samples
3) Creative problem solving method
4) Types of data.

SECTION – II

4. a) Explain concept of design of experiments with suitable example. 8
b) Explain Taguchi method in detail. 9

5. a) What is analysis of variance ? Give its types with suitable examples. 9
b) Give the significance of report writing and explain the layout of research

report. 8

6. Write short note on (any three) : (3×6=18)
1) Writing research paper for publication
2) Parametric and non-parametric tests
3) Two factor factorial design
4) Concept of robust design.

_____________________
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M.E. (Mechanical) (Semester – I) (CBCS/CGPA) Examination, 2017
SOLID MECHANICS (Paper – III)

Day and Date : Monday, 18-12-2017 Max. Marks : 70
Time : 11.00 a.m. to 2.00 p.m.

Instructions : 1) Solve any three questions from each Section.
2) Figures to the right indicate full marks.
3) Assume necessary suitable data, if required.

SECTION – I

1. a) State and explain the assumptions made in theory of elasticity. 4

b) Derive the equation of equilibrium in Cartesian coordinates for a plane stress
problem. 8

2. Investigate what problem of plane stress is solved by the stress function

⎥⎦
⎤

⎢⎣
⎡ +−−−=φ )c2y(y

5
1

)c2yc3y(x
c8

q 2233232
3

 applied to the region included by

y = ± c for x = 0 to 1. 11

3. Derive the equation of equilibrium in terms of stress components for a plane
stress problem in polar coordinates. 11

4. Write a note on any two of the following : 12

i) Plane stress and plane strain.

ii) Stresses in solid disc.

iii) Relation between E, μ  and G.

Seat
No.

Set P
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SECTION – II

5. a) Explain the principles used in finding the shear centre. 4

b) Locate the shear centre for a cross section as shown in Fig. 1 of uniform
thickness is 5 mm. 7

6. a) Explain membrane stresses with suitable examples. 4

b) Derive equation of torsion and angle of twist for elliptical cross section. 7

7. a) State and explain basic assumptions made in theory of contact stresses. 4

b) Derive expression for area of contact and pressure distribution in case of
contact between two spheres. 8

8. Write a note on any two of the following : 12
i) Torsion of hollow shaft
ii) Bending of curved bar

iii) Contact stresses in ball bearing.

————————

Fig. 1
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Seat
No. Set P

M.E. (Mechanical Engineering) (Semester – I) (CBCS/CGPA)
Examination, 2017

Paper – IV : DESIGN OF EXPERIMENTS AND RESEARCH METHODOLOGY

Day and Date : Wednesday, 20-12-2017 Max. Marks : 70
Time : 11.00 a.m. to 2.00 p.m.

Instructions : 1) Solve any three questions from each Section.
2) Figures to the right indicate full marks.
3) Assume suitable data wherever necessary and state it

clearly.

SECTION – I

1. a) Explain descriptive and analytical research. 6

b) How to formulate a problem for research ? Explain. 6

2. a) Explain the significance of modeling in research. 6

b) Explain the importance of literature review. 5

3. a) What is the role of six sigma in design of experiments ? 5

b) Explain the methods of simulation. 6

4. Write a short note on following (any 3) : (3×4=12)

a) Data collection methods.

b) Objectives and motivation of research.

c) Nuisance factors for Experimental Modeling.

d) Taguchi method of parameter design.

e) Statistical process control.
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SECTION – II

5. a) Explain interview method in data collection. 5

b) What are different types of report ? 6

6. a) Explain the factors considered in writing abstract. 6

b) Explain principles of thesis writing. 5

7. a) Comment on readability of report. 6

b) Give the importance of citation. 6

8. Write a short note on the following (any 3) : (3×4=12)

a) Convergent Vs divergent thinking

b) Regression analysis

c) Error analysis of result

d) Importance and parameters of review paper

e) Increasing creativity.

_____________________
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Seat
No.

 M.E. (Mechanical Engg.) (Semester – II) (CBCS/CGPA)
Examination, 2017

Paper VIII : MECHATRONICS SYSTEM DESIGN

Day and Date : Monday, 11-12-2017 Max. Marks : 70
Time : 11.00 a.m. to 2.00 p.m.

         Note : 1) Answer any five full questions.

2) Draw meaningful sketches wherever necessary in pencil
only.

3) Figures to right indicate full marks.

4) Make suitable assumptions, if required and state them clearly.

1. a) Explain hydraulic actuation systems. 7

b) What is PLC ? Describe the basic internal structure of a PLC. 7

2. Write notes on the following : 14

i) Modes of control

ii) Internal relays in PLC

iii) Mechatronic system design steps.

3. a) Describe the basic elements of a closed loop control system with appropriate
example. 7

b) Describe : 7

i) Proximity switches ii) Optical encoders.

4. a) What are the factors to be considered while selecting a sensor for a  particular
application ? Explain. 7

b) Write a brief note on Digital Signal Processing. 7

Set PSet PSet PSet P
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5. a) Describe the elements of data acquisition and control system. 7

b) Describe over-framing. 7

6. Write notes on the following : 14

i) Micro-sensors in Mechatronics

ii) Fuzzy logic applications in Mechatronics.

iii) Mechatronic monitoring system for a machine tool.

7. a) Differentiate between a microcontroller and a microprocessor. 7

b) Explain sequencing in PLC with a suitable example. 7

8. Describe, in details, any one diagnostic application of PLC. 14

––––––––––––––––––––
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M.E. (Mechanical Engg.)  (Semester – II) (CGPA/CBCS) Examination, 2017
Paper – X :  MATERIAL HANDLING EQUIPMENT DESIGN (Elective – II)

Day and Date : Wednesday, 13-12-2017 Max. Marks : 70

Time : 11.00 a.m. to 2.00 p.m.

Instructions : 1) Answer any three questions from Section – I and any
three questions from Section – II.

2) Make suitable assumptions if required and state them

clearly.

3) Figures to the right indicate full marks.

4) Draw neat sketches, block diagram, flow charts etc.

wherever necessary.

SECTION – I

1. a) What are the objectives of material handling systems ? Discuss selection of

material handling system depending on product ? 6

b) Describe scope and importance of material handling in automobile industry.  5

2. Discuss types, design considerations of various cranes and hoists. 12

3. Discuss the construction, working and below mentioned parameters for :

a) Fork lift truck

b) Bucket conveyor

Parameters to be covered size, speed, power requirement, capacity, advantages

and limitations.  12

4. a) Explain material, move and method aspects of material handling equation.  6

b) Write a note on system analysis and economics.  5

P.T.O.
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SECTION – II

5. Give detailed design steps for following elements of EOT crane. Assume suitable
capacity, height, travel on cross beam and other required data :

a) Hook design

b) Wire rope design

c) Pulley design

d) Design of wheels and rail. 12

6. a) Discuss the importance of safety in material handling.  6

b) Explain the steps in solving material handling problem.  5

7. a) Discuss the construction and design steps of following component parts of
material handling devices.  6

I) Sprockets and drums

II) Block brake.

b) Describe the screw conveyor with neat sketch. Explain in detail design of any
one element.  5

8. Write note on (any 3) :  12

a) Roller conveyors

b) Systematic layout planning

c) Principles of material handling systems

d) Lifting Tackles.

_______________
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Seat
No.
M.E. (Mech.-Manufacturing Process Engg.) (Semester – I) (CBCS/CGPA)

Examination, 2017
Paper – II : ELECTRO PHYSICAL PROCESSES

Day and Date : Saturday, 16-12-2017 Max. Marks : 70
Time : 11.00 a.m. to 2.00 p.m.

Note : 1) Answer any five full questions.
2) Draw meaningful sketches wherever necessary in pencil only.
3) Figures to the right indicate full marks.
4) Make suitable assumptions, if required and state them clearly.

1. Derive the MRR relation in USM as suggested by COOK. 14

2. Answer the following :
a) Develop a theoretical MRR Model in AJM as suggested by Sheldon and

Finnie for Ductile material. 8
b) What are the functions and characteristics of an electrolyte used in ECM

process ? 6

3. Prove that the maximum power to the spark gap is dissipated when the
condenser is charged to about 3/4

th of source voltage in an EDM using R.C.
relaxation type generator. 14

4. Answer the following :
a) Give applications advantages and limitations of LBM Process. 7
b) Calculate the machining rate and electrode feed rate when iron is

electrochemically machined using Cu electrode and NaCl solution. (r = 7 Ω cm)
The power supply data of the ECM machine supplied are :
Supply voltage = 20 Volt DC, Tool work gap = 0.6 mm
Atomic weight = 56 gm, Valency = 2, Density = 7.86 × 106 g/m3. 7

5. Answer the following :
a) Discuss the process capabilities of EDM. 6
b) Explanation of EBM machining set up and principle of working with neat sketch. 8

6. Write short notes on : 14
a) Wire EDM
b) Application of Laser in Micro machining
c) Stray cutting in EDM.

_____________
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Seat
No.

M.E. Mechanical (Manufacturing Process) (Semester – I)
(CBCS/CGPA) Examination, 2017

COMPOSITE MATERIALS (Elective – I) (Paper – V)

Day and Date : Friday, 22-12-2017 Max. Marks : 70
Time : 11.00 a.m. to 2.00 p.m.

Notes : 1) Answer any five full questions.
2) Draw meaningful sketches wherever necessary in

pencil only.
3) Figures to right indicate full marks.
4) Make suitable assumptions, if required and state them

clearly.

1. a) How are composites classified ? Enlist applications of composites. 8

b) What are ceramic matrix composites ? Enumerate the advantages of ceramic
matrix composites. 6

2. a) What are different constituent materials for composites ? Explain the effect
of matrix and fiber factors on mechanical performance of composites. 8

b) Give the advantages and drawbacks of metal matrix composites over polymer
matrix composites. 6

3. a) Explain with the help of neat sketch, the Preperg manufacturing. 6

b) Explain with a schematic diagram, the Hand lay-up techniques. 8

4. a) Write the number of independent elastic constants for three-dimensional
orthotropic and isotropic materials. 4

b) Find the compliance and stiffness matrix for a graphite/epoxy lamina. The
material properties are given as

E1 = 181 GPa, E2 = 10.3 GPa, E3 = 10.3 GPa

v12 = 0.28, v23 = 0.60, v13 = 0.27

G12 = 7.17 GPa, G23 = 3.0 GPa, G31 = 7.00 GPa 10
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Set P

5. a) Write stress-strain relations for anisotropic materials. 4

b) Find the elastic moduli of a glass/epoxy unidirectional lamina with 70% fiber
volume fraction. For glass/epoxy unidirectional lamina

Ef = 85 GPa, Em = 3.4 GPa, ϑ f = 0.2, ϑm = 0.3, Gf = 35.42 GPa and
Gm = 1.308 GPa. 10

6. a) Explain with matrices special cases of laminates. 8

b) Give expressions for the stiffness matrices [A], [B] and [D] for an isotropic
material. 6

7. a) Explain the measurement of constituent of composite materials. 6

b) Explain the measurement of following basic composite properties : 8

i) Intra-laminar shear testing

ii) Inter-laminar shear testing.

_____________________
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Seat
No.

M.E. (Mechanical) (Manufacturing Process) (Semester – I)
Examination, 2017

(CGPA Pattern) (CBCS)
Elective – I : MANAGEMENT OF TECHNOLOGY (Paper – V)

Day and Date : Friday, 22-12-2017 Total Marks : 70

Time : 11.00 a.m. to 2.00 p.m.

Instructions : 1) Attempt any five questions.

2) Assume suitable data wherever necessary and state it clearly.

3) Draw appropriate sketches wherever required.

4) Figures to the right indicate full marks.

1. What is the actor-network theory related to technology management ?

Explain. 14

2. Describe the hype cycle with respect to technology management. State its

uses with examples. 14

3. Describe the concept of technology road-mapping in technology forecast with

appropriate example. 14

4. What is MoT ? Describe the factors affecting Management of Technology. 14

5. Explain Metcalf’s law in technology transfer and S-curve in technology

adoption. 14

6. Describe process innovation with models, sources and strategies. 14

_____________

Set P
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M.E. (Mech./Thermal Engineering) (Semester – I) (CBCS/CGPA)
Examination, 2017

ADVANCED FLUID MECHANICS AND CFD (Paper – I)

Day and Date : Thursday, 14-12-2017 Total Marks : 70
Time : 11.00 a.m. to 2.00 p.m.

Instructions : 1) Attempt any two questions from each Section.
2) Figures to the right indicate full marks.
3) Assume suitable data if necessary.
4) Use of non-programmable calculator is allowed.

SECTION – I

1. a) An oil of viscosity 0.1 Ns/m2 and relative density 0.9 is flowing through a
circular pipe of diameter 50 mm and of length 300 m. The rate of flow of fluid
through the pipe is 3.5 liters/sec. Find the pressure drop in a length of
300 mm and also the shear stress at the pipe wall. And explain how Hagen Poisuille
equation can be used for determination of pressure drop. 9

b) Explain the property viscosity in detail along with its different units and variation
of viscosity as per temperature for gases and liquids. Pertaining to the journal
bearing explain how torque of the shaft affects the selection of proper viscosity. 8

2. a) Find the displacement thickness, the momentum thickness and energy

thickness for the velocity distribution in the boundary layer given by 
δ

= y
U
u ,

Where u is the velocity at  a distance y from the plate and u = U at y = δ ,
where δ  = boundary layer thickness. 9

b) Define displacement thickness and derive an expression for displacement
boundary layer thickness. 9

3. Write note on the following : 18

a) Energy distribution in turbulent flows. 6

b) Separation of boundary layer. 6

c) Von Karman velocity distribution. 6

Seat
No.
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SECTION – II

4. a) Explain the MacCormackl’s techniques with its advantages and disadvantages. 9

b) What is the significance of Mach number in compressible fluid flow ? Calculate
the Mach number at a point on a jet propelled aircraft which is flying at
1100 km/hour at sea-level where air temp. is 20°C. Take R = 287 J/KgK &
r = 1.4. 9

5. a) State the physical principle of momentum equation and derive the Navier-
Stokes equations in non-conservation forms space. 9

b) What is CFD ? Explain how it can be used as a design tool and research tool. 8

6. a) Write short note on characteristics of Elliptic equations. 6

b) Explain substantial derivative of moving fluid element. 6

c) Write short note on alternating direction-implicit technique. 6

——————————
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Seat
No.

M.E. (Mech./Thermal Engineering) (Semester – I) Examination, 2017
(CBCS/CGPA)

Paper – III : ADVANCED HEAT AND MASS TRANSFER

Day and Date : Monday, 18-12-2017 Total Marks : 70
Time : 11.00 a.m. to 2.00 p.m.

Instructions : 1) Attempt any two questions from each Section.
2) Figures to the right indicate full marks.
3) Assume suitable data if necessary.
4) Use of non-programmable calculator is allowed.
5) Use of heat transfer data book is allowed.

SECTION – I

1. a) Derive three dimensional heat conduction equation in Cartesian co-ordinates
and reduce it to Laplace equation. State significance of thermal conductivity
alongwith its variation as per temperature for gases, liquids and solids. 10

b) A cylindrical resistor on a circuit board dissipates 0.8 W of power. The amount
of heat dissipated in 24 hour, heat flux, and fraction of heat dissipated from
top and bottom are to be determined. Assuming heat transfer coefficient to
be uniform, heat transfer is proportional to the surface area. Calculate
fraction of heat dissipated from to and bottom surface of the resistor. 8

2. a) Derive the equation of transient heat transfer of lumped heat capacity system.
And explain with one example of unsteady state heat transfer. Solve the
following :

A thermocouple junction which may be approximated as a sphere of diameter
0.706 mm is to be used for temperature measurement in gas stream. Assume
h = 20 W/m2K, K = 20, W/mK, Cp = 400 J.kgK and density = 8500 kg/m3.
How long will it take for the junction to reach 199°C ? 10

b) Consider a cylindrical rod maintained at temperature T generating heat
uniformly. Derive the relation for temperature distribution from general heat
conduction equation. 7

PSet
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Set P

3. a) A steel rod of diameter 2 cm and length 25 cm and K = 50 W/mK is exposed
to ambient air at 20°C with a heat transfer coefficient of 64 W/m2K. If one
end of the rod is maintained at 120°C. Calculate heat loss from the rod. 9

b) How finite difference method can be applied to find temperature distribution
in plane two dimensional wall of unit thickness ? 8

SECTION – II

4. a) Atmospheric air at 275K and free stream velocity 20m/s flow over a plat
plate L = 1.5 m long that is maintained at 325K. Assuming 1 m width find
average heat transfer coefficient and total heat transfer. Use the correlation

Nu = 0.036 Pr0.43 (Re0.8 – 9200). 8

b) Consider a cylinder of diameter 20 cm maintained at 200°C is held vertically
in still air at 25°C. Assume height of cylinder 30 cm. Use heat transfer data
book select appropriate correlation and find heat transfer coefficient and
heat loss from cylinder surface, bottom and top surface. 9

5. a) Water at the rate of 3.783 kg/s is heated from 37.78 to 54.44°C in a shell and
tube heat exchanger. On the shell side one pass is used with water as the
heating fluid (1.89 kg/s) entering the exchanger at 93.33°C. The overall heat
transfer coefficient is 1419 W/m2K and the average water velocity in the
1.905 cm diameter tubes is 0.366 m/s. Because of space limitations the tube
length must not be longer than 2.438. Calculate the number of tube passes,
number of tube per pass and the length of the tubes consistent with this
restriction. 9

b) Three surfaces are forming enclosure, third surface is reradiating surface. If
two surfaces are having emissivities 0.6 and 0.5 and maintained at 100 and
300 K temperature, find net heat exchange between two surfaces, derive
the relations used to solve the problem. 8

6. Write a short note on the following : (6×3=18)

a) Filmwise and dropwise condensation

b) Critical thickness of insulation for cylinder and spherical surfaces

c) Heat transfer and mass transfer.

_____________________
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M.E. (Mechanical) Thermal Engineering (Semester – I) (CBCS/CGPA)
Examination, 2017

DESIGN OF EXPERIMENTS AND RESEARCH METHODOLOGY (Paper – IV)

Day and Date : Wednesday, 20-12-2017 Total Marks : 70
Time : 11.00 a.m. to 2.00 p.m.

Instructions : 1) Solve any two questions from each Section.
2) Use of statistical table and scientific calculator permitted.
3) Assume suitable data if necessary.
4) Draw neat sketches, flow diagram whenever required.
5) Use of Non Programmable calculator is allowed.
6) Figures to the right indicate full marks.

SECTION – I

1. a) List the steps involved in research process. Explain each process briefly. 8

b) Discuss in detail methods of data collection with merits of each. 9

2. a) Describe white box, grey box and black box models. Explain with example. 7

b) An experiment is conducted to determine stiffness of spring/following is data

X(N) 10 20 30 40 50 60 70 80

Y(cm) 2 4 5 4 5 5.5 6.8 7.9

Establish the equation for deflection of spring. (Calculator can be used) find
the regression coefficient. Plot regression line. Find deflection for 50 N and
determine the error. 10

3. a) What is hypothesis testing ? Explain Z test and t test.  8

b) A researcher claims that the average wind speed in a certain city is 8 miles
per hour. A sample of 32 days has an average wind speed of 8.2 miles per hour.
The standard deviation of the population is 0.6 mile per hour. At a 0.05, is
there enough evidence to reject the claim ?  Represent graphically distribution
with significance level and test statistics. 10

Seat
No.
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SECTION – II

4. a) Explain loss function given by Taguchi and its applications. 7

b) A researcher wishes to try three different techniques to lower the blood pressure
of individuals diagnosed with high blood pressure. The subjects are randomly
assigned to three groups; the first group takes medication, the second group
exercises and the third group follows a special diet. After four weeks, the
reduction in each person’s blood pressure is recorded. At α = 0.05, test the
claim that there is no difference among the means. The data are shown in
table. 10

Medication Exercise Diet

10 6 5

12 8 9

9 3 12

15 0 8

13 2 4

5. a) Experimentor carries an investigation into the effect of the concentration of
the reactant and the amount of the catalyst on the conversion (yield) in a
chemical process. The reactant concentration be factor A at two levels of
interest be 25 and 35 percent. The catalyst is factor B, with the high level
denoting the use of 3 kg of the catalyst and the low level denoting the use of
only 2 kg. The experiment is replicated three times and the data are listed in
table.

Factor
Yield (response)

Replication

1 2 3

A low B low 30 24 26

A high B low 39 30 31

A low B high 20 18 22

A high B high 34 28 28



Set P

i) Determine main effect of A and B. Represent graphically effect of B(low)
for A(low and A high) and B(high) for A(low and A high).

ii) Find interaction effect interpret on basis of graph drawn in i.

iii) Establish regression equation for the response for coded values (No need
to carry of ANOVA). 10

b) What is fractional factorial design of experiment ? Discuss limitations and
advantages. 7

6. Write short note on : 18

a) Dependent and independent variables.

b) Creativity and madness.

c) Types of report.

—————————
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Seat
No. Set P

M.E. (Mech.-Thermal Engineering) (Semester – II) (CBCS/CGPA)
Examination, 2017

COMPUTATIONAL TECHNIQUES IN THERMAL ENGINEERING
(Paper – VII)

Day and Date : Saturday, 9-12-2017 Total Marks : 70
Time : 11.00 a.m. to 2.00 p.m.

Instructions : 1) Attempt any two questions from each Section.
2) Figures to right indicate full marks.
3) Use of non programmable calculator is allowed.
4) Assume suitable data if necessary and mention it clearly.

SECTION – I

1. a) Using the False Position method, find a root of the function f(x) = ex – 3x2 to
an accuracy of 5 digits. The root is known to lie between 0.5 and 1.0. 5

b) Find one root of ex – 3x = 0 correct to two decimal places using the method of
Bisection. 5

c) Write algorithm of Gauss-elimination method. 7

2. a) Explain the Gauss Quadrature integration method in detail. 8

b) Evaluate the integral ∫ +

12

0 2x1

dx
 by using trapezoidal rule, taking n = 6. Also

write the algorithm of this method. 9

3. a) Use Runge-Kutta method of order four to get solution of xy2
dx
dy =  at y(1.5),

with y(1) = 1 in steps of h = 0.1. 8

b) Fit a second order polynomial for the data given in Table. 10

xi
0 1 2 3 4 5

yi
2 8 14 27 41 61
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SECTION – II

4. Answer any two of the following : 18

a) Using Galerkin methods derive the generalized 1 D finite element equation for
heat transfer problem.

b) Explain Implicit and Explicit FDM solution methods for heat transfer problem
in detail.

c) Figure shows a uniform aluminium fin of diameter 2 cm. The root (left end) of
the fin is maintained at a temperature of T0 = 100°C while convection takes
place from the lateral (circular) surface and the right (flat) edge of the fin.
Assuming k = 200 W/m°C, h = 1000 W/m2°C and ∞T =20°C, determine the
temperature distribution in the fin using a two-element idealization.

5. a) Differentiate between implicit and explicit method. 4

b) Consider an aluminium alloy fin (k = 180 W/m°C) of triangular cross section
with length L = 5 cm, base thickness b = 1 cm, and very large width w, as
shown in Figure. The base of the fin is maintained at a temperature of
T0 = 200°C. The fin is losing heat to the surrounding medium at T = 25°C with
a heat transfer coefficient of h = 15 W/m2°C. Using the finite difference method
with six equally spaced nodes along the fin in the x-direction, determine :
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a) the temperatures at the nodes,
b) the rate of heat transfer from the fin for w = 1m, and
c) the fin efficiency. 13

6. a) Explain forward difference method in detail with tables. 8

b) Explain backward difference method in detail with tables. 9

_____________________
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M.E. Mechanical (Thermal Engineering) (Semester – II) (CBCS/CGPA)
Examination, 2017

THEORY AND DESIGN OF I.C. ENGINE (Paper – VIII)

Day and Date :  Monday, 11-12-2017 Total Marks : 70
Time : 11.00 a.m. to 2.00 p.m.

Instructions : 1) Answer any two questions from each Section.
2) Assume suitable data if necessary.
3) Use of non-programmable calculator is allowed.
4) Figures to the right indicate full marks.

SECTION – I

1. a) Compare internal combustion engine and external combustion engine. 9

b) A single cylinder four stroke cast iron diesel engine has following data :
Cylinder bore = 200 mm
Length of stroke = 250 mm
Speed = 600 rpm
Brake mean effective pressure = 0.60 MPa
Maximum gas pressure = 4 MPa
Fuel consumption = 0.25 kg per BP per hr.
(l/d) ratio for bush in small end of connecting rod = 1.5
Higher calorific value of fuel = 44000 kJ/kg.
Permissible tensile stress = 40 N/mm2.
Mechanical efficiency = 80%
Ratio of heat absorbed by piston to the total heat developed = 0.05
Temperature difference Tc – Te = 220°C
Thermal conductivity factor k for cast iron = 46.6 W/m/°C
Number of radial ribs = 4
Determine :

i) Thickness of piston head by strength and thermal consideration,
ii) Thickness of rib,
iii) State whether cup is required, if yes determine cup radius. 9

P.T.O.
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No.
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2. a) Write note on computer aided design of engine component. 8

b) Design a center crankshaft for single cylinder vertical engine considering

case of the crank is at top dead center position and subjected to maximum

bending moment :

Cylinder bore = 150 mm,

L/r ration = 4.75

Maximum gas pressure = 4 MPa,

Length of stroke = 200 mm,

Weight of flywheel cum belt pulley = 3.5 kN,

Total belt pull = 1.8 kN,

Allowable bending stress = 75 N/mm2

Allowable compressive stress = 75 N/mm2

Allowable shear stress = 40 N/mm2

Allowable bearing pressure = 10  N/mm2

The main bearing is 350 mm apart and the third bearing is 400 mm apart from
the main bearing on its side. The Belts are in horizontal direction, assume I/d

ratio = 1 for crank pin. 9

3. a) Explain recent advances in I.C. Engine for improving efficiency of I.C. Engine. 8

b) The following data is given for the cap and bolt of the big end of connecting

rod ;

Engine speed = 1800 rpm

Length of connecting rod = 350 mm

Length of stroke = 175 mm

Mass of reciprocating parts = 2.5 Kg

Length of crank pin = 76 mm

Diameter of crank pin = 58 mm

Thickness of bearing bush = 3 mm

Permissible tensile stress for bolts = 60 N/mm2

Permissible bending stress for cap = 80 N/mm2

Calculate the nominal diameter of blots and thickness of cap for the big end. 9

Set P



SECTION – II

4. a) Compare Thermo-syphon cooling with pressure cooling system. 8

b) Design exhaust valve for a horizontal diesel engine the following data :

Cylinder bore = 150 mm,

Length of stroke = 275 mm,

Engine speed = 500 rpm,

Maximum gas pressure = 3.5 MPa,

Seat angle = 45°

Allowable bending stress for valve = 50 N/mm2

K = 0.42

Calculate :

i) Diameter of valve port

ii) Diameter of the valve head

iii) Thickness of the valve head

iv) Diameter of valve stem

v) Maximum lift of the valve. 9

5. a) Why balancing of IC engine is important ? Explain procedure adopted for
balancing of IC engine. 8

b) Determine the dimension of small and big end bearings of the connecting rod
for a diesel engine with the following data :

Cylinder bore = 100 mm

Maximum gas pressure = 4 MPa

(l/d)  ratio for piston pin bearing = 2

(l/d)  ratio for crank pin bearing = 1.3

Allowable bearing pressure for piston pin bearing = 12 MPa

Allowable bearing pressure for crank pin bearing = 7.5 MPa. 9

6. a) Explain need of cooling system in IC Engine. What are various coolant used
in IC engine ? Explain “Splash lubrication with oil pump”. 8

b) What are the recent methods of controlling pollution of I.C. Engine ? Explain
any one in detail. 9

�������	
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Data for Solving Problems

•  Reboring allowance for I.C. Engine cylinder

   
D 75 100 150 200 250 300 350 400 450 500

C 1.5 2.4 4.0 6.3 8.0 9.5 11.0 12.5 12.5 12.5

   Note : D and C are in mm

•  Allowable mean velocities of the gas ( νp)

  

Types of Engine
Mean velocity of gas (m/s)

Inlet Valve Exhaust Valve

Low speed engine 33-40 40-50

Medium speed engine 35-45 50-60

High speed engine 80-90 90-100

______________
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M.E. (Mech./Thermal Engineering) (Semester – II) (CBCS/CGPA)
Examination, 2017

DESIGN OF REFRIGERATION AND AIR CONDITIONING SYSTEM
Paper – IX

Day and Date : Tuesday, 12-12-2017 Total  Marks : 70
Time : 11.00 a.m. to 2.00 p.m.

Instructions : 1) Attempt any two questions from each Section.
2) Figures to the right indicate full marks.
3) Assume suitable data if necessary.
4) Use of steam tables, psychometric chart, refrigeration

property charts is allowed.
5) Use of non-programmable calculator is allowed solution.

SECTION – I

1. a) In a simple saturated vapour compression cycle using R-22, condenser and
evaporator temperature are 40°C and 0°C respectively. For the refrigerant
capacity of 15 TR calculate :

1) mass flow rate (kg/sec).
2) power consumption of compressor.
3) discharge temperature of compressor.
4) condenser capacity.

Specific heat of R-22 vapour is 0.67 kJ/kg K. 12

T P V
g

h
f

h
g

S
f

S
g

0C (bar) (m3/kg) (kJ/kg) (kJ/kg) (kJ/kg k) (kJ/kg k)

0 4.976 0.00471 200 405.36 1.000 1.7518

40 15.335 0.151 249.08 415.95 1.1666 1.6995

b) Explain the effect of sub-cooling and superheating effect on vapour
compression cycle. 6

Seat
No.

Set P



Set P

SLR-TK – 160 �������	
�

2. a) Obtain all Psychrometric properties of moist air at  36°C DBT and 20°C WBT
without using Psychrometric chart. 10

b) Explain balance point of the vapour compression system. 7

3. a) Explain Electrolux refrigeration system. 10

b) Explain different factor affect the design of pipe line. 7

SECTION – II

4. a) Following data refers to the summer air conditioning of building :

Outside design condition – 43°C DBT, 27°C WBT

Inside design condition – 25°C DBT, 50% RH

Room sensible heat gain – 84000 KJ/hr

Room latent heat gain – 21000 KJ/hr

By-pass factor of cooling coil used – 0.2

The return air from room is mixed with outside air before entry to cooling coil
in the ratio of 4:1 by mass determine :

a) Apparatus dew point temperature.

b) Entry and Exit condition of air of cooling coil.

c) Fresh air mass flow rate.

d) Refrigeration load on cooling coil. 14

b) What is difference between absorption and adsorption refrigeration. Explain
in brief. 3

5. Elaborate following terms : 18

a) Thermodynamic wet bulb temperature

b) ESHF

c) RSHF

d) GSHF

e) Sole air temperature

 f) Altitude angle Zenith angle and Solar Azimuth angle.

6. a) Enlist the different air-conditioning system and explain all water and all air
refrigeration system. 10

b) What is static regain factor and explain the Static regain method of duct
design ? 7

————————
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Seat
No. Set P

M.E. (E & TC – Digital Electronics and Communication Systems)
(Semester – I) Examination, 2017

(CBCS)
Paper – V : SPEECH PROCESSING (Elective – I)

Day and Date : Friday, 22-12-2017 Total Marks : 70
Time : 11.00 a.m. to 2.00 p.m.

Instructions : 1) Figures to right indicates full marks.
2) All questions are compulsory.

SECTION – I

1. Attempt any two : 20

a) Explain Speech enhancement algorithm in detail.

b) Explain Discrete Wavelet Transform (DWT). Also enlist different types of

DWT.

c) Explain basic speech processing concept in detail.

2. Attempt any two : 15

a) Explain different types of speech signals.

b) Explain speech enhancement techniques.

c) Explain Format Frequency Estimation.

SECTION – II

3. Attempt any two of the following : 20

a) Explain the use of ANN in speech recognition technique.
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b) Explain HMT algorithm in details.

c) Why dimension reduction is required in speech processing ? Explain the

same for speech recognition.

4. Attempt any two of the following : 15

a) Explain sampling and quantization of speech signal.

b) Explain Digital speech coding in detail.

c) Explain concatenation of word and subword.

_____________________
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M.E. (E & TC) Digital Electronics and Communication Systems

(Semester – I) (Old CGPA) Examination, 2017

PROBABILITY AND RANDOM PROCESS – (Paper – IV)

Day and Date : Thursday, 14-12-2017 Total Marks : 70

Time : 3.00 p.m. to 6.00 p.m.

Instructions :1) All questions are compulsory.

2) Figures to the right indicate maximum marks.

3) Assume the data whenever necessary.

SECTION – I

1. Attempt any three. (3×5=15)
a) Explain Laplace Distribution in details.

b) Explain CDF and PDF of random variable.

c) Explain Moment generation function using generating function with examples.

d) Explain probability generation function.

2. Attempt any two. (2×10=20)

a) Consider a family of exactly two children. We will find the probabilities
1) That both are girls.
2) Both are girls given that one of them is a girl
3) Both are girls given that the elder child is a girl and
4) Both are girls given that both are girls.

b) A room contains two urns, A and B. A contains nine red balls and one green
ball ; B contains four red balls and four green balls. The room is darkened ;
a man stumbles into it, gropes about for an urn, draws two balls without
replacement and leaves the room.
i) What is the probability that both balls will be red ?
ii) Suppose that one ball is red and one is green : What is the probability that

urn A now contains only eight balls ?

c) Explain Gaussian distribution function with examples.

Seat
No.

Set P
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SECTION – II

3. Attempt any three. (3×5=15)
a) Explain Markov processes in details.
b) Explain Stationary Random Process.
c) Explain application of Random variable in telephone network.
d) Explian application of Random variable in computer network.

4. Attempt any two : (2×10=20)
a) A die is tossed and corresponding to the dots S ¼f1, 2, 3, 4, 5, 6 g.a random

process X(t) is formed with the following time functions as shown in Fig below :

Check whether X(t) is stationary.

b) Explain what are Ergodic processes.

A random process X(t) = A, where A is random variable uniformly distributed

over (0, 1]. Since E[A] = ½ and RA(τ) = E[A
2
] = 1/3, this process is stationary.

Check whether Ergodicity in the mean or not ?

c) Explain joint CDF and joint PDF of random variable with examples.

––––––––––––––––––––
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Seat
No.

M.E. (E & TC) Digital Electronics and Communication System
(Semester – II) (CBCS) Examination, 2017

HIGH SPEED DIGITAL DESIGN (Paper – VII)

Day and Date : Saturday, 9-12-2017 Max. Marks : 70
Time : 11.00 a.m. to 2.00 p.m.

N.B. : 1) Attempt any three from each Section.

2) Figures to right indicate full marks.

SECTION – I

1. a) Explain active power dissipation when driving a capacitive load. 6

b) What is transmission line ? Explain infinitesimal and lumped models of a

transmission line and derivation of line impedance. 5

2. a) Explain with neat circuit diagram typical power supply network. 6

b) What is IR drops ? Explain with neat sketch an on chip power distribution

network for a chip with peripheral bonding. 5

3. a) Explain the different noise sources in digital system. 6

b) What is signaling ? Explain signaling convention and signaling modes for

transmission lines. 6

4. Write short notes on any three of the following : (4×3=12)

a) Balanced or symmetric transmission line

b) On chip bypass capacitors

c) Intersymbol interference

d) Driving lossy LC lines.

PSet
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SECTION – II

5. a) Explain power supply noise reduction and filtering in detail. 6

b) Explain simulation tools in high speed electronics. 5

6. a) Explain grounding in high speed system. 6

b) What is RFI ? What is the effect of RFI on analog circuit ? Explain the
techniques that can be used to protect analog circuit from RFI. 5

7. a) Draw and explain ADC model showing noise and distortion sources. 6

b) Explain power supply conditioning in power supply. 6

8. Write notes on any three of the following : (4×3=12)

a) Prototyping circuits. 4

b) Base band antialiasing filter. 4

c) AD 9220 12 bit ADC. 4

d) Shielding concepts related to power supply. 4

_____________________
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M.E. E & TC (DECS) (Semester – II) (CBCS) Examination, 2017
ADVANCED EMBEDDED SYSTEMS (Paper – VIII)

Day and Date : Monday, 11-12-2017 Max. Marks : 70
Time : 11.00 a.m. to 2.00 p.m.

Instructions :  1) All questions are compulsory.
2) Figures to right indicates full marks.

3) Assume suitable data if necessary.

SECTION – I

1. a) Explain 32 bit ARMSOC architecture in detail. 6

b) Explain operations on bits can be performed by using ‘C’ programming for ARM. 5

2. a) Explain the concept of memory management used in embedded system. 6

b) Explain conditional statements used in ‘C’ with syntax. 6

3. a) Explain concept of interrupt latency. 6

b) Explain storage class used in ‘C’ programming for ARM. 6

SECTION – II

4. a) What is use of timers in RTOS ? 6

b) Explain the features of cos II RTOS. 6

5. Write short note on :

a) Semaphores and its initialization. 6

b) Rate Monotonic algorithm (RM) used in case of task scheduling. 6

6. a) Explain shared data problem and use of semaphores. 5

b) Compare function queue scheduling with round Robin with interrupt. 6

______________
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Seat
No.

M.E. (Electrical Engineering) (Semester – I) (CBCS/CGPA) Examination, 2017
POWER ELECTRONICS (Paper – I)

Day and Date : Thursday, 14-12-2017 Total Marks : 70

Time : 11.00 a.m. to 2.00 p.m.

SECTION – I

1. How many structures are there for power MOSFETs ? And describe any one of

them with their advantages and disadvantages. 10

OR

Draw and explain typical gate drive circuit for IGBT. List advantages and

disadvantages of IGBT over power MOSFET and power BJT.

2. Explain with suitable diagram of motor control with emphasis on traction and

industrial process control. 10

3. a) Explain with waveforms, three phase full bridge diode rectifier with a pure

resistive load and derive expressions for load average, r.m.s. voltages and

currents. 15

OR

b) A single phase half-wave uncontrolled rectifier is connected to R-L load.

For Vs = 230 V at 50 Hz, R = 10Ω , L = 5 mH, extinction angle = 210°. Find

average values of output voltage and output current. 15

SECTION – II

4. Explain boost converter in detail with a neat circuit diagram and waveforms.

Also derive the expressions for average output voltage and peak-peak ripple

current in terms of duty cycle. 10

Set P
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5. a) Derive the expression for the following performance factors of single phase
fully controlled bridge converter. 15

i) Input displacement factor

ii) Input power factor

iii) Input distortion factor

iv) Input harmonic factor

v) Ripple factor

vi) Active power input.

OR

b) A single phase bridge converter feeds a highly inductive load of RLE,
where R = 1 Ω , Eg = 80 V and L is sufficient large for perfect smoothening.
The source voltage 120 V at 50 Hz. The source inductance is 1 mH. For a
firing angle of 110°, determine overlap angle. 15

6. a) Explain the operation of 1-phase full bridge inverter supplying a resistive
load. Derive the expression for the output RMS voltage. 10

OR

b) Draw the relevant circuit diagram and wave diagrams of a 3-phase full
wave AC voltage regulator feeding an star connected load. 10

_____________
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Seat
No. Set P

 M.E. (Electrical Engineering) (Semester – I) (CBCS/CGPA)
Examination, 2017

Elective – I : EXTRA HIGH VOLTAGE TRANSMISSION SYSTEM
(Paper – V)

Day and Date : Friday, 22-12-2017 Max. Marks : 70
Time : 11.00 a.m. to 2.00 p.m.

SECTION – I

1. Attempt all :

a) Explain in detail the advantages and disadvantages of high voltages. 8

b) What are the different modes of Propagation in EHV-AC lines ? 9

OR

Surface voltage Gradient on conductors under

i) Single Conductor

ii) 2 conductor bundle.

2. Solve any two questions from the following : (2×9=18)

a) What are the important and useful conclusions can be drawn for preliminary

understanding of trends relating to power-handling capacity of a.c. transmission

lines and line losses ?

b) Why the inductance and capacitance transformation required in Sequence

Quantities in EHV-AC lines ?

c) Derive the expression ( )o
2

m
2

c VVKC
2
1

P −=  for the energy loss from

charge-voltage diagram.
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SECTION – II

3. Attempt all :

a) Derive the reflection and refraction coefficients of travelling waves

and its significance explain in detail. 8

b) What are the general principles of the lightning protection problems. 9

OR

What is the purpose and significance of power circle diagram and its uses and

also explain in detail the receiving end circle diagram for calculating reactive

compensation for voltage control buses.

4. Solve any two questions from the following : (2×9=18)

a) Derive the differential expression and their solutions for a transmission line

with distributed inductance and capacitance.

b) Explain insulation coordination based on lightning.

c) What is the purpose of synchronous condenser and how voltage profile

increases using synchronous condenser also the design of the rating of the

synchronous phase modifier (or condenser for short) ?

_____________________
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Seat
No.

M.E. (Electrical Engineering) (Semester – II)
(CBCS/CGPA) Examination, 2017

POWER ELECTRONICS APPLICATIONS TO POWER SYSTEM (Paper – VI)

Day and Date : Friday, 8-12-2017 Max. Marks : 70
Time : 11.00 a.m. to 2.00 p.m.

SECTION – I

1. Attempt all :

a) Explain bi-directional power flow in voltage source inverter with the help of

neat sketches. 8

b) Derive the expression for active and reactive power flow in a uncompensated

lossless transmission line and also draw relevant diagrams. 9

OR

b) Explain various techniques for harmonic elimination. 9

2. Attempt any two :

a) Write applications of multi-level inverters and explain principle of operation

of 3-level diode clamped multi-level inverters. 9

b) What is the need of load compensation ? Explain with an example. 9

c) The particular of the series compensated transmission line are V = 230 V,

f = 50 Hz, X = 1.8 Ω  and δ  = 70°. The degree of compensation is r = 80%.

Find :

a) the line current I

b) the active power Pp

c) the reactive power Qp. 9

PSet
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SECTION – II

3. Attempt all :

a) Explain operating control schemes of TSSC and TCSC. 8

b) Principle working and characteristics of STATCOM. 9

OR

b) Explain the V-I characteristics of rectifier-inverter in HVDC control with
relevant sketches. 9

4. Attempt any two :

a) Explain the concept of series capacitive compensation with neat circuit
diagram. Derive the expressions for active and reactive power. What is the
role of degree of series compensation ? 9

b) List out various methods of VAR generation and explain Thyristor controlled
reactor (TCR). 9

c) With the help of a neat diagram, explain the operation of a 6 pulse bridge
rectifier. Sketch the relevant voltage and current waveforms. 9

_____________________
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Seat
No.

 M.E. Electrical Engineering (Semester – II) (CBCS/CGPA)
Examination, 2017

ADVANCED CONTROL ENGINEERING (Paper – IX)

Day and Date : Tuesday, 12-12-2017 Total Marks : 70
Time : 11.00 a.m. to 2.00 p.m.

SECTION – I

1. Attempt any two : (2×9=18)

a) Explain relay control systems for off-line and on-line identification in detail.

b) What are the limitations of PID controller ? Explain in detail.

c) What information is obtained from time-domain and frequency-domain
measures ?

2. Explain the drawbacks of off-line identification relay test. How to overcome
these drawbacks ? (1×8=8)

3. Design the PI controller for SISO process model G(s) = 62.1s595.1s

5.0
2 ++  and

Gc(s) = Kp + Ki/s. Given model parameters :

k = 0.5; α 1 = 1.595 and α 0 = 1.62. Using plot for the optimised coefficients

c1 = 0.5 ......> d2 = 1.595 and d1 = 2.12.

Estimate the PI controller parameters from SISO process. (1×9=9)

OR

3. Determine the unknown plant dynamics be G(s) = 5)1s(

1

+ . A symmetrical relay

with height h = 1 produces a sustained symmetrical process output with

A = 0.474 and Pu = 8.732. Assuming the steady state gain to be K = 1.

Set PSet PSet PSet P



Set P
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SECTION – II

4. Attempt any two : (2×9=18)

a) Find the system model for given the output waveform.

Given relay height h = 1.

b) Derive the analytical expressions for the parameters of the transfer function
with gain and delay is G(s) = ke– θs.

c) How to measure the critical parameters of a limit cycle output signal by using
wavelet transform ?

5. By using asymmetrical relay test to estimate the steady state gain for SOPDT

transfer function model is G(s) = )1sT()1sT(

e)1sT(k

21

s
0

+±
+ θ−

. (1×8=8)

6. Derive the expression for determining exact conditions for existence of limit
cycles. (1×9=9)

OR

6. What are the conditions for sustained oscillatory output of FOPDT transfer function
model ?

––––––––––––––––––––
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SLR-TK-232 
 

Seat  
No. 

 
Set P 

 

M.E. (Semester - I) (Old) (CGPA) Examination 2017 
Electronics & Telecom Engineering – Digital Electronics & 

Communication System 
OPTICAL COMMUNICATION NETWORKS 

 

Day & Date: Friday, 15-12-2017                                                   Max. Marks: 70 
Time: 03.00 PM to 06.00 PM  
 

Instructions: 1) All questions are compulsory. 

                       2) Figures to the right indicate full marks.   
                       3) Assume the data whenever necessary. 
   

 Section – I   
   

Q.1  Attempt any three: 15 
 a) Give the advantages and disadvantages of Optical communication.  
 b) Draw and explain Transmitter for optical communication system.  
 c) Explain time division multiplexing in detail.  
 d) Explain principle of optical amplifier.   
    

Q.2 Attempt any two: 20 
 a) Draw and explain Optical communication system.  
 b) Draw and explain semiconductor LASER amplifier.  
 c) Explain different Modulation method used in optical communication.   
    

 Section – II   
   

Q.3 Attempt any three: 15 
 a) Write a note on SONET.  
 b) Explain FDDI networks.   
 c) Explain optical fiber attenuation measurement technique.  
 d) Write a note on next generation networks.   
    

Q.4 Attempt any two: 20 
 a) Explain Dispersion measurement technique in optical fiber.  
 b) Explain link power budget.  
 c) Explain Operation principle of WDM.   
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