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Total No. of Questions : 8]

[Total No. of Pages :2

[4760]-1005
 M.E. (Civil) (Construction Management)

CONSTRUCTION CONTRACTS ADMINISTRATION
AND MANAGEMENT

 (2013 Pattern)
Time : 3 Hours] [Max. Marks : 50
Instructions to the candidates:

1) Solve any 5 questions out of 8.
2) Each questions carries 10 marks.
3) Neat diagrams must be drawn wherever necessary.
4) Figures to the right indicate full marks.
5) Assume suitable data, if necessary.

P4383

Q1) a) Compare & contrast between Lump Sum, Cost plus & EPC contracts
giving suitable examples. [6]

b) Define contract as per ICA 1872 and explain the various conditions
necessary for the formation of valid contract? [4]

Q2) a) State the circumstances under which the lowest tender is rejected? [5]

b) Enlist the different documents required for preparation of Tender? [5]

Q3) a) Explain the formation of the DRB & explain how many members gets
replaced in case of necessity? [3]

b) Draft various pre-qualification necessary to execute a Thermal Power
Plant of worth of 2000 crores to be completed in 3 calender year.
Assume suitable data as required. [7]

SEAT No. :

P.T.O.
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Q4) Write a brief meaning / Provision for following under FIDIC conditions-
RED BOOK. [10]

a) Tests on completion & Tests after completion

b) Employer's personnel & Contractor's personnel

c) Provisional sum work & Day work schedule

d) Force Majeure

Q5) a) Discuss the advantages of DRB over dispute resolution mechanism.[5]

b) Explain "Breach of Contract" and its subsequent consequences as
formulated in the ICA (1872) based on various sections? [5]

Q6) a) Discuss "Institutionalized Arbitration" and explain its advantages over
conventional arbitration? [6]

b) Define-Arbitration in context with Tender. State its purposes. [4]

Q7) a) Describe the clauses of escalation of cost: [6]

i) Escalation formula for material cost

ii) Escalation formula for Labour cost

b) Explain in detail-Subletting of contract? [4]

Q8) a) Write a short note on-Conciliation related to contract. [5]

b) Explain in detail - Defect Liability Period. [5]
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Total No. of Questions : 8]

[Total No. of Pages :2

[4760]-1014
 M.E. (Civil) (Geotechnical Engineering)

ADVANCE FOUNDATION ENGINEERING
 (2013 Pattern) (Semester - II)

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

1) Answer any five questions from Eight questions.
2) Figures to the right indicate full marks.
3) Use of logarithmic tables, slide rule, Mollier charts, electronics pocket

calculator and steam tables is allowed.
4) Assume suitable data if necessary.
5) Neat diagrams must be drawn wherever necessary.

P4534

Q1) a) Explain the importance of measurement of ground water level during
subsoil exploration program and discuss the test procedure to determine
GWT on field. [4]

b) Explain the criteria for spacing and depth of bores used in subsoil
exploration program. [6]

Q2) a) Write a detailed note on subsoil exploration report covering the aspect
of importance, contents and attachments. [4]

b) Following data is collected in cone penetration test on the field. [6]
i) Ground water table is located at 3m depth below ground surface
ii) The unit weight of soil is above and below the ground water is

17.8kN/m3 and 19.6 kN/m3 respectively.
iii) The cone penetration resistance at depth of 9m is 0.82 M/m2

Determine the undrained cohesion,Cu.

Q3) a) A square footing of size 1.5m  × 1.5m is to be constructed in a sandy
soil having γ = 18 KN/m3, C = 0 and φ ' = 30°. The footing is proposed
to be located at a death of 0.9m. Assume that the one - way load
eccentricity e=0.15m. Determine the ultimate load, Q

ult
. [6]

b) Enlist the various types of bearing capacity of failures and explain any
one in detail. [4]

SEAT No. :

P.T.O.
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Q4) a) Write a note on Approximate flexible method for raft foundation design.
[4]

b) A raft foundation with dimension 12m × 10m is to be constructed
over sand deposit. The depth of foundation is 2m and allowable
settlement is 25mm. Calculate the allowable bearing capacity of raft
foundation considering corrected average penetration number is 10.[6]

Q5) a) With help of sketch explain the procedure of construction of cantilever
sheet pile in sandy soil. [5]

b) Enlist the various types of anchors. Explain any one with help of neat
sketch. [5]

Q6) a) Determine the Ultimate point load for a pile having length 16m and
410mm × 410mm cross section area. The pile is fully embedded in
sand for which  γ = 17kN/m3, 

φ

' = 30°. [6]

b) Write a detailed note on pile load test. [4]

Q7) a) Explain the stability condition of a cellular cofferdam under the partial
submergence condition. [5]

b) A cellular cofferdam is founded over a rock. The cofferdam has a total
height of 18.3m. The cell is filled with dry gravel with γ = 17kN/m3,

φ

' = 30°. To the upstream side there is soil berm at bottom for a height

of 6m. The upstream berm soil has γ
sub

 = 8.8kN/m3, 

φ

= 25°. On the
upstream berm water stands for rest of the height. To the downstream
side support berm of soil is up to 1.5m height and having soil properties
γ = 14.4 kN/m3, 

φ

= 28° and passive resistance F = 2. Draw the sketch
of cofferdam and calculate total pressure, moment, B

min
 for no

overturning. [5]

Q8) a) Draw the sketch and Explain the various components of well
foundation. [5]

b) Explain the procedure of sinking of well. [5]
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[4760] - 1023
M.E. (Civil) (Hydraulics Engg.)

Open Channel Hydraulics
(2013 Pattern)

Time : 3 Hours] [Maximum Marks : 50

Instructions to the candidates:
1) Answer any five questions
2) Neat diagrams must be drawn wherever necessary
3) Figures to the right indicate full marks
4) Use of logarithms tables, slide rule, electronics pocket calculator is allowed
5) Assume suitable data if necessary

P4108

Q1) a) Derive analytical condition of critical flow using specific force concept
keeping the discharge constant [4]

b) Derive relation between sequent depths for hydraulic jump occurring on
sloping floor [6]

Q2) a) Show that maximum velocity in a circular channel occurs when y/D = 0.81[6]
b) Write a short note on hydraulic jump at an abrupt rise in the channel [4]

Q3) a) Draw water surface profiles for gradually varied flow occurring on [4]
i) Milder slope flows a mild slope
ii) steeper slope follows a steep slope

b) A rectangular channel has a bed width of 6 m, slope S0= 0.0004, Manning’s
n = 0.015 carries a discharge of 8.4 m3/s. At the end of the channel, the flow
emanates from the sluice gate. The depth of flow at vena contracta is 0.15m.
If a hydraulic jump is formed at a depth of 0.25m find the distance between
the toe of the jump and vena contracta. Use direct step method. Take two
steps. [6]

Q4) a) Flow in a 5 m wide rectangular channel drops in depth from 1 .7 m to
1.3 m in a length of l000m. If the bed slope is 0.001 find the theoretical
rate of  flow in the channel. Take n = 0.013 [6]

SEAT No. :
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b) Write a note on Graphical method for determining GVF profile length[4]

Q5) a) What is flood routing? Differentiate between hydraulic and hydrologic
flood routing, channel and reservoir routing [4]

b) A rectangular channel 1.5 m wide conveys a discharge of 1.17 m3/s at a
depth of 0.6 m. A uniformly discharging side weir with crest at 0.42 m
above the bed at the commencement of the side weir is proposed to
divert the flow of 0.3 m3/s laterally. Design the length of the side weir.[6]

Q6) a) Route the following flood through a reach of K = 8 h and x = 0.25.
At t = 0 the outflow discharge is 8 m3/s. [6]

Time (h) 0 4 8 12 16 20 24 28
Inflow m3/s 8 16 30 30 25 20 15 10

b) Write a short note on classification spatially varied flow. [4]

Q7) a) A rectangular channel  4 m wide carries a discharge of 12 m3/s at a depth
of 2 m. Calculate the height and velocity of surge produced when the
flow is suddenly stopped completely by the full closure of a sluice gate
at the down stream gate [6]

b) What is dam break problem? Is it a positive surge or negative surge?
Write the basic differential equation for solving the dam break problem.[4]

Q8) a) Derive dynamic equation for gradually varied unsteady flow [4]
b) What is solitary wave? Derive equation for celerity of a solitary wave.[6]
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Total No. of Questions : 8]

[Total No. of Pages : 2

[4760] - 1032
M.E. (Civil) (Structures) (Semester - II)

FINITE ELEMENT METHOD
(2013 Pattern) (Credit System)

Time : 3 Hours] [Maximum Marks : 50

Instructions to the candidates:

1) Answer any Five from Eight questions.

2) Neat sketches must be drawn wherever necessary.

3) Figures to the right indicate full marks.

4) Use of non-programmable calculator.

5) Assume suitable data, if necessary.

P4112

Q1) a) Explain approximate methods of solution. [4]
b) Explain physical significance of variational approach when applied to

cantilever beam loaded with UDL along its span. [6]

Q2) a) Explain the displacement model for 2D triangular element using polynomial
function. [4]

b) Derive the linear model for triangular element in terms of interpolation
function. [6]

Q3) a) Derive shape function for first order rectangular element. [4]
b) Derive stiffness vector for constant stain triangle using variational principle.[6]

Q4) a) Derive shape function using natural coordinates for one dimensional bar
element. [4]

b) Derive shape function using natural coordinates for beam element. [6]

SEAT No. :

P.T.O.
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Q5) a) Explain axisymmetric problem with suitable example. [3]
b) A prismatic stepped bar is made of steel and Brass. Each portion being

200 mm long.Both, steel and brass ends of the bar are welded to machine
part. The junction of steel and brass portion is subjected to axial force
of 2000N, compressing brass. as shown in Fig 1.
Find the reactions at welded ends. Also find nodal displacement for the
stepped bar. Est = 200 Gpa, EBr =100 Gpa , μst = 0.29, μbr = 0.25. [7]

Q6) a) Explain rectangular plate element with 12 DOF. [5]
b) Explain compatibility conditions for 12 DOF plate element. [5]

Q7) a) Sketch various 2D and 3D isoparametric elements, state its application
with suitable engineering example. [6]

b) Explain Bogner fox element. [4]

Q8) a) Explain shape function for geometry for a typical curved shell element.[5]
b) Write the strain Displacement Matrix for the curved shell element. [5]

200 mm
200 mm

Fig. - 1
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Total No. of Questions : 8]

[Total No. of Pages :2

[4760]-1041
 M.E. (Civil) (Env.Engg.)

INDUSTRIAL WASTE WATER TREATMENT &
MANAGEMENT

 (2013 Pattern)
Time : 3 Hours] [Max. Marks : 50
Instructions to the candidates:

1) Solve any five questions.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right indicate full marks.
4) All questions carry equal marks.
5) Your answers will be valued as a whole.
6) Use of logarithmic tables side rule, mollier charts,electronic pocket

Calculator and steam tables is allowed.
7) Assume suitalbe data, if necessary.

P4388

Q1) Explain with suitable examples how prevention helps to control the Industrial
pollution. [10]

Q2) Discuss the criteria for selection of aerobic and anaerobic treatment methods.
[10]

Q3) Draw the flowsheet and explain nitrification and denitrification process of
waste water treatment. [10]

Q4) Write a note on:

membrane technologies for waste water treament. [10]

Q5) Explain pulp and paper Industry with reference to following. [10]

a) Manufacturing process & sources of w/w generation

b) Treatment options

SEAT No. :

P.T.O.
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Q6) Explain the tannery Industry with reference to following. [10]

a) Characterstics and composition of w/w.

b) Treatment and disposal of w/w.

Q7) Discuss the operation and maintenance problems of CETP. [10]

Q8) Draw the flow sheet of petroleum refinary waste water treatment plant.
Explain the design criteria of each treatment unit. [10]
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Total No. of Questions : 8]

[Total No. of Pages : 4

[4760]- 1055
M.E. (Mechanical) (Heat Power Engg. / Energy Engg.)

ADVANCED MATHEMATICS  AND NUMERICAL METHODS
(2013 Pattern)

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

1) Answer any five questions out of eight questions.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right indicate full marks.
4) Use of logarithmic tables, slide rule, Mollier charts, electronic pocket

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

P4123

Q1) a) A car covers 210km with some speed. If the speed is increased by
10km/hr, it will cover the same distance in one hour less. Find out the
algebraic equn governing the speed of the car & find the speed of the car
by Newton Raphson Method. Assume initial guess as 80km/hr. Carry
out five iterations. [5]

b) The value of Nusselt number (Nu) & Reynolds number (Re) found
experimentally are given below. If the ralation between Re & Nu is of the
type Nu=a R eb [5]
Fit the curve using least square method & find a & b.
Reynolds no. 3000 4000 5000 6000 7000
Nusselt no. 14.3575 15.6517 16.7353 17.6762 18.5128

Q2)  a) Solve the following Linear Simultaneous Equations using LU
decomposition method. [5]

3x1 + 2x2 + 4x3 = 7
1x1 + 3x2 + 5x3 = 2
2x1 + 1x2 + 1x3 = 4

P.T.O.
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b) Following table shows enthalpy at different pressures.
Pressure 1.9 2.2 2.4 2.6
(Bar)
Enthalpy 497.9 517.6 529.6 540.9
(kJ/kg.K)

Find out the enthalpy at pressure 2.3 bar by Langrange's interpolation
method. [5]

Q3) a) The following table describes various parameters associated with a thermo
dynamic problem. [5]

x –1 0 1
y –10 –4 –2
y 10 3 2

Determine Hermite polynomial for the above data.
b) Employ power method to determine largest eigen value for the given

system of equations. [5]
x1 – 3x2 + 2x3 = λ x1

4x1 + 4x2 – x3 = λ x2

6x1 + 3x2 + 5x3 = λ x3

Q4) a) A fluid is confined in a cylinder by a spring loaded with frictionless
piston so that pressure in the fluid is a linear function of volume
P = l+mV where l = –60 kN/m3, m= 7667 kN/m2. If the fluid changes
from initial condition of 0.03 m3 to final volume of 0.06m3. Find magnitude
of work transfer during the process using Gauss- Lagurre 3' point formula.

[5]
b) The velocity distribution of a fluid near a flat surface is given below.

t : 0 1 2 5
v : 2 3 12 147

Express velocity as a function of time and calculate velocity at the end of
3rd minute. [5]
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Q5) a) Using House- Holder's method reduce the following matrix A to the
tridiagonal form. [5]

1 3 4
A 3 2 1

4 1 1

⎡ ⎤
⎢ ⎥
⎢ ⎥= −⎢ ⎥
⎢ ⎥−⎣ ⎦

b) Mechanical system is represented by differential equation [5]

0 0
1 , 0, 1dy x y

dx x y
= = =

+

Apply Runge - Kutta method of fourth order to find y at x = 0.4, taking
h = 0.2

Q6) a) Use Adams - Bashforth mehtod to find y(1.4), given that [5]

2 (1 ) anddy x y
dx

= +x  : 1 1.1 1.2 1.3

y  : 1 1.233 1.548 1.979

b) Solve two dimensional steady stale heat flow equation [5]

2 2

2 2 0.u u
x y

∂ ∂
+ =

∂ ∂

Carry out 5 iterations using Jacobi's method to find u1,u2,u3,u4. Given that

1000 1000
1000 1000

2000 500

2000 0

 1000 500 0 0

u1

u3

u2

u4
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Q7) a) Solve by Gauss-Seideal method, the following system of equations.

10x1 – 2x2 – x3 – x4 = 3

–2x1 + 10x2 – x3 – x4 = 15

– x1 – x2 + 10x3 – 2x4 = 27

– x1 – x2 – 2x3 + 10x4 = – 9

(upto four iteration) [5]
b) Develop the Crank - Nicolson's implicit finite difference scheme for one

dimensional Heat equation 

2
2

2cu u
t x

∂ ∂
=

∂ ∂

[5]

Q8) a) Solve the Poisson equation uxx + uyy = – 81x y, 0 < x <1, 0 < y < 1 given

that u(0,y) = 0, u(x,0) = 0, u(1, y) = 100, u(x ,1) = 100 and h = 

1
3

. [5]

b) Explain the standard 5- point formula to solve the Laplace equation

2 2

2 2 0u u
x y

∂ ∂
+ =

∂ ∂
, in a steady state condition. [5]



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

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

(�'�&*/*0+
��1�
2���������

���������	
��
� ����������
�����

��
������
�
��
��������������
��

�� ��
 �����!�"�#��$��
��
�
�

%� &�������'���
���
��(����� �� ����#�������

��!�

�� )�'���
��
�������'������������"�**�����
�

+� ,
��
"�*
'�����������(*�
-�
*������*�-��
**���������
-��*����
����.
�������*��*��
�

����
�������(*�
��
��**
 ���

�� �

����
����(*������-��"�����

��!�

P4391

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

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

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

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


� +
����,���
�����������



� -������
��
�����������������	




� -������
���������

��� �� )��
�������,���
��������
�����������������������	�������� ���

���������	��
����
�����

��	�
�



�� .
���
���	����������������
��������'%%��"���'/%�-����$%%��"���(%%�-�
)��
����
����
���$%��01�����������
���������������������	
������
���
����
&2��"���/%�-��3������
�������4����	�"�����������	�����
������������
�
��* ���


� ����	��������
�����
���
�
��



� ������

�����������	




� ����
�������
�
�
��

����������
���-
�
�5�$�%%'��01�� 4�6�7�5�%�/28��01�� 4

��� �� �
���
�������	��������������	����
����
���4���
����������	�-����
��
����������� ���

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

-
�
�5�.��

9�����.�5�%�%:/�014��

�����������
����
�
���������/%%�4����	������������������
�����$%%�4�
�
���
�������9����
����

��������������������������������������	�������
�������
�������	�	�������������������������������������
�;

��� �� 9�
�������������������0������������������
�
���� ���

�� <�
���=�
����>���,���
���	��
����
������	������	��	���,���
���� ���

�
� �� 9����
���	
����
�������������������; ���

�� �������	���������������
�������������������	���������-
�
�?

�
�����

����������
���������
�
�������������	�������@���������������* ���

-@
�
�2�%A��-@�%�&A��@

�
�2�2A���	�3

�
�2/�(A

�����	�
 �
 �	��



)�����
���*


� ����������
�
��������������



� �����
� ��������
�����	




� ����������������
������
�����	�

��� �� �
���
��* ���


� .�����>�����



� 4��>������

�� .������

����������
���(������3
�
���	�'������-@

�
������������������(�����

��	������������������/%�-��+
�	�* ���


� ���������
����������������
�����



� ����������������
������������

�������	




� ���������������������

�����

��� �� 9�
������������������������
�����	����
�
��� ���

�� 9�
�����������������* ���


� ������	����
�������
����
���������



� ������	����
���������
�����	�	�����

���

����	�
 �
 �	�� 




��������	��
���
�����������

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

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

���������	
��
� ����������
�����

��
������
�
��
��������������
�

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

&� '�� �'��%���
� ����"�������

��(�

�� )
��
!�*������!�����$��$��
���
��$$
 ���

+� �

����
����,$������� ����"�������

��(�

����� ���������	��
����
����

�������	��

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

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

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

(�	�����������������	!������������������������ ��������������	�����������
�������	���#�)&�*�&���	���������#�$��������������	�������������������	�

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

�� ����������������/���������������	�!� ����	������������	���
������ ����0�0/�1��
������	!����������������������������������	� ���

�� � 	�����
������� ����!� ����	�

��� ���!���������	�

���� ���!����������	����������������

2���������������������	��!� ����	�����34�.1����	��*$�4��.1���

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

��� �� 6�����	���������������������	����������������!����������������	�����	�����

������



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

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

��� �� 5����	����������	���������	�� ��������	������-�����	���������	������	��� 
�� ����������!�������� ���

�� 7��	!�8����	�����	�����	��!�����-�����	������������������������	��������	
���������	��9

�
����������������	!�
������ �����������	��������������*�4����	!

�	��*����������	���������	������������	!��������
������ ����0�$�1��
2����
������� ����������#�0�00*�.�1��� ���

33 1

U 2 2

u η η
∞

= − ��:����� /yη δ= �

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

�� :�������������	!������!�������!��������/00����	�������	��;00����	!�����
������������0�;4���1���9�������������������������	��
������	!��������	����
�����	!����������������������!�	���������	�����!���)���#�0�*4����2���

������� �����������#�0�00*�.�1��� ���

��������	��������
64

e

f
R

=

�����������	������� 10

1 R
2 1.74log

sf

⎛ ⎞= +⎜ ⎟⎝ ⎠ �

�
���� ����
���	����������	�����������������	���:�����������<����	��������
���������������
������ �$00��1�����/008=������������ ������������ ���

�� ����
���	����������	�����(�		����	��
�>� ���!����	������	���������������

�����

���	��
���� �



��������	��
���
�����������

�������	
���

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

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

				�	-�
.	#��/��	��������	�'�0�!����	1�

���������	
��
� ����������
�����

��
������
�
��
��������������
�

�� ��
 �����!���"��
��
�
�

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

��!�

�� *�&���
��
�������&������������+�''�����
�

,� -
��
+�.
�������'��'��
��/���++������&�
������
��
��..'���('���
��''
 ���

�� �

����
����('��������+�����

��!�

����� ���������	��
����
����

�������	��

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

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

��� �� ������
��
����	�������
���

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

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

�� #
���

���	��
�
��	���	��	����������
��	��

�!�$%���
����	��
�	�
��&'(

���

���	��
�
��	��� ���

������ ��
�	����
�	�
��)��	��
��$��
���
��
��	��
����	�*	����	�	��� ���

�� ��
�	����
�	�
��+,-./,0� ���

��� �� �������	���	��
��	�	������	��
������	���
�����
�	����
��
������	�
�
���	%����	���,��
�����	���	�
��
��������	���
������	���
�����
�	�
���

���

�� $%���
���	��	��

��������
���
���	%����	�� ���

������



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

�� �������	���	��
��	�	������	��
������	���
�����
�	�����	��
��$��
�		�
��
�	�	����! ���

�	���� &
������1��	���
����,�����
���
�������
����	�	%����	� ���

�� ��
�	� �� �
�	� 
��)��	�� 
��$��
��� 
��
��	�� 
�� ��	�*	����	�	��� ���
�
��
�
����	�
���	�

�
�����
����

��
��
������	���� ���

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

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

��� ,��
����������	���
��
�����������������	�234333�������	��
�����)�	��	��
�
��	�	��
����	��	��
�������5����������	����
���	�
����	����	�����6����)�	
�	����	�	���
���
��	�	���
��
�����	��
������
���
���

���&	�
�����	����	�����	
�	������
���
���������	��
��233���		����
����	����
��	�	��
��7�����8���
�
�
���������	9:�;<��1�	���	���
���
�	���	���������
����	��	������
����)�
=��
�	�
��
���
�
�������	�����
�����	�������	����	�����	������	�	��

��>
�	� ����

�����

���	��
���� ��




��������	��
���
�����������

���������	��
����
�����

������� 	� 
���

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

#$%����$������&���!'��
�(�
)���������

���������	
��
� �������������
�����

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

�����

��� �� ������	
�	���
������

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

������	������+���
���#������	
����
�

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

������	������!�*	��
�
������
��	���,�
�������(����,�������
##&'���
��&'+���
��	�����-���
���	������������������
�
���������	��
����
��
��	���,�����

�������	

�
� ���$%���&'���
��	

�
� �#��$%���!&'+����(���
-��)!

���,�
�������

����
����� 	���� ��������� ��
�

������

��� ��

��
��+

�����
����	����������	��������������	��,�	��	������! ���

�� .����

����
���������
)����������
,��
����
�	�,�
�����
�������������)
�������
������,���
����(�����������
�	����	
����������/�������
�����������
�	���������
,��
-
�)����/�$%�!�0!�1����	�������

�
���+��	�����(����,��


���
�,�
���	����	������+�*�2� ��3��23��2�!�*	���,���������2� ���	����
���(����,������*���� �*� ��#�&'���
��2(��
���������-���
����
�	��

��,

������	
�	�T
�

 �#�&'���
�	� �/���$%��!0!�*	���,���������2 �4�
�
�����
��,����
! ���

�������	��

������




� �((�)
�������-�����������)�������������	������+�����,������	��
�������
�����)��������
��������5

�
!



� 6�����
����	�������
�
������+��+���
����)��((�)
����	����,�
��)
���

�
��������	��(�����
��
����(����,���

���
�,�
��!

�	� �� 4������,�
�
,���
�������

��������������� �#"�#���%��+�'
�
 ��!�7���8%

��� &'+� � �#���$%��&'+� ��
���  7!"/�9��������%��� ���� �2��,
�
� ��� �
���(����,�������/�&'���
��2(���
���������(	��
���
�������&'��
�	��
	������������������
�
��������/�$%�#�&'! ���

� 6�����
���	��������
���
�������������	���
������(����,������
��(���

/�&'!


� :���	���
���
���2��,
�
������-����
�)��������%�
�+�
�����
���	������

�	���
������-�����2��,�
����)��	���
���
������(����,���
��(�����/�&'!
$	����	�����
���	������
���(���������,�
�)�,�(��(��������	�����
�	
��

������;




� ���,�
����	����,�
�
,���
������-����	���2��,�
�����������/�&'+

�����
����	����������	�������������������	���
�������	���2��,�
��
����!

�� �����

���)�������������((��2
����
������/!/����

��������(	�����	���
(��(���
���������,�	�)��� �!��$%�!&'���
��� ��!���9����	���%�!�*	�
����
��
�
�
���)������,�
��������(����,�������&'���
�
��
��((�
�
������
�
��
������ ��� 7"&'!*��
��� �	�� ���-���
��� 	���� ��������� �����
�
���� ��� ��
	� ������$%���&'+�
�����
���	��������
���
�������������	�������������	�
�����������	�"�&' ���

�
� �� �
����� ��!�#���$%�0����������������������(����,������T
�

� �#�&'�
��
�
(�������� ����� �-��� �� ����� (����� ��� �����	���  � /��� ��
� ���(����,��
*� �7�&'!�<���-��+�����������(����
�
���	�������
�����
�)��
2
����
�	

������
���

���������������	�����

����
��+���
��	���(��
���-��
��
�����
���(����,��������,��
�
���	����,�
��)���)���
�����������
��)�����2(����
��
����	�������*�'�� ��#��3�"���2(���������+��	��������
�������
��������!
6�����
�����
�(�����	���������
���	
�	��	�����������-���
��������
�
�����
-��
����
�	��!�=-��,�����	���-���������-���
��������
�
���������	��(����!���

�� *	��������
����)�	����
��!����	
�	���
��!����������
�
�	
��
����������
�
�,�>����
� ���(���������
�
����������+��&'+���
������%	!�*	��������
�
(���������,�(�
���
�������-�
�������/��$��	����	���2(���
��,�����
���(����,�������	���
�
�	
��
�
���&'!�6
������

�����

��
�����
�	���
���������������	��
������,��������
�,�
����	��������,��	������������
������)+�
�����
���
�����������	���
�
��2���������	���
�
�	
��
! ���

������	
��� ��




��� �� ?��-���	����������
����������	��,�	�(
(��,�
�������������,������	������,2
���

�
��+�@, �!��! ���

�� �
��
�������������
�
���	���-�(�����������
������������
���������)�(���
��

�� �-��� �����������!������,����

������� ��
��!��������� �,���� 
��

�
�	
�	��	������
�������
���-�(����
�������#�&'!��
���((����	����	���,��
�����
���	���������

����
�������&'���
�:������
�	��������-����
�)���
���%�!�*	���,���������������
�
���
����
�	�����
�,

������
������-����
(
��	������A



� �A

�
� ��!/���!�*	����������������
���	�������

����
����
�	

�/��,����
�����	����!�6�����
��


� �	������
�����
�����(��
�)�����	
���)�������




� ��
�(����,���
��(���������	���,�������!��*������ ��!#"+�� � ���

�� ��!�#�#��$%�������� ��!������%���'
�
� �!�����8%���0�?�� ��!"�"/+

�� ���!"�/�9��������%����?�

�
 �?�

��

� ��!"��� ���

��� �� '���

������!����9��!�����	
���5,����(�����
��������������&'!�.����

�
����	��(�����
����
���
��
���������(����,������7�&'+��	
����	����	����

��
�

��,����
+�6�����
����	����������	�������������������	��(������)����,���
���-���
���
���	��(�����
�


� -���
���+



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





� 	��
��������,���������
���
���!��� ��!�#��$%��0��� ��!������%��

'
�
� ��!�����8%�����0�?�� ��!"#+��� ��!"�/�9��������%��� ���

�� *	��-���
�����!����	
�	+�#����

��
�,����(�����
�
�������
����������
�	����������������(�����
��)���#�����
����(���������(	��
��(����,��!�:�
�	�������� �,������ ���(����,���� ������� �	�� �
�� ��(� ��������,��
� �����
�#&'���
�#&'+�
�����
����	����������	��������������	��,�	��	���
�
��!
��  ��!�#��$%��0���  ��!������%���'

�
 ��!�����8%���0�?�� ��!"���+

B� ��!�77�9��������%� ���

������	
��� ���



�
� �� 6��
-�� ��� �2(����
��� ���� 	���� ��������� �����
�
���� ���� ���
���� �
��
���
�����
����-���-���
���������(����! ���

�� *�� ,�
������
� �	�� �,���,�� (	��������!� ��
�
��� �2(��
������ ���
���
,���
�
����������������(	��
��(����,���,�
������������
����)�	����

����������+�������

��������
�����(����
�	��
��������
��!�6�����
��

� �	����
�
����	������,2���



� �	�����(����,�������	����
�
����	������,2!�*����'

��
 ��!���+�'


�
� ��!����+

�� ��+��� ��!���#�$%��0��
�
� ��!�"#/���%���'

�
� #�"��8%������

?��  � �!"���+���  � �!#�#� 9� ����� ��%���+� ���  � 7/"!7� ��%�
�!

�� ��!����!�?�� �7!"# ���

��� �� 6
��,���-��
�,��CB
���1������D����
���E! ���

�� ���	
����,�
�
,���	�����
�	������
��
-
�)�����!��������	��

���
��(����

������������-��)�������(��������(�������	���������
���
��
����,�
����
���(����,����*

�
� �����0���
�*

�
� �/���0���
�	�-����
��
-
�
������ ��!#

��
���� ��!�"+����(���
-��)!�6�����
����	����������������

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

������	
��� ���



������	
��� ���



����

������	
��� ���



Total No. of Questions : 8]

[Total No. of Pages : 4

[4760] - 106
M.E. �������	��
�� �
�������������	����	���

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



���������	
��
� ����������
������

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

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

�

��

��
���
����
������
��
�	�

��
��
����	�
�
�����	
������
�� ���

 ����	���
���

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

 ������
�
 ����
��	���
#� $��
��
���
 
����
 ��
��������
%� ������
 ���
����
��
�&
 ��
�������	�
���
���
���
 �

 ����	���

P4307

�������	
	�

��� �� ������	�
	�����

��
	� ��


;
dp

a
dρ

=

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

���	�
�	ρ	�	��

���	��
�����
�	������

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


�� 
��	�����	%����	�!���
�	��!��������	"&	'(�

��� ""###	!����
	��������	����	���
���	��!��������	��	)	&*�&'(�

+

�!�	���	���	,	�	-./	01��)$	�
�	γ	�	"�2

 � 3�����
	�� �	 �
�	�
�	�� �	�
��� ��


������

SEAT No. :



�����
	 
	 ��� �

�	� �� ���	4��
�	�
�	��!�

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


2

1

1

dV dA

V A M
⎛ ⎞= − ⎜ ⎟−⎝ ⎠

+�
�	
���	����	���	�	�	"�	���	����	��	���	��

���	�
	������	!�
�!�!	��
!���!�!�

�� 3�����
	�������� 	��� �

	�
�
�	�������	������!�	+�
�	������
	���	�����
���������
	�
	�������� 	����� ��


�
� �� ������	�
	�����

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

��
	�
�	����

��
	��� �

� ��


2

2

1
;

dA M d

A M

ρ
ρ

−⎛ ⎞= ⎜ ⎟⎝ ⎠
�� 3�����
	����	 
���	 
��� ��
	 ���	 �����	 ����	��� �

	 ����	 ����
	 ��	 ���

���!����
	��	�	
�� �	����� ��


��� �� +	 �
�����
�)�������
�	
�55��	��
	�
	����	��	������	����	�����	��	6�#�	7��

���
����
	���������
	��	���	��	�
���	���	/##	�81!�	�
�	9#'(�	7��	������
����	�
	"#	 !��	���	��	��
	��������
	��	���	���	��
��
	 �
�����
	�	���
�

��!��	
�� �	�
	
��
	��	
��
�	��	�	
� ���
	�����	�	�	-�	�����!�
�	���
!� �	
�!����	
���� 	���

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

�55���	+

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




�����
	 
	 ��� �

�� 3�����
	
��!��	
�� �	�
�
�	�����	������!� ��

 � 7��	����	��� �

	� ��

	
�� �	�
	�������
�����	3�����
� ��


�������	
	��

��� :����	�	
����	
���	�
	%+
�	������	� ���


�� (�!���

��
	
�� �	����	�
�	����

��
	��


�� 8�55��	�
�	�����
��

 � (�!���

�������	�� ���	�
�	��
	
���

�� ,�
��
�	;���
���	�������
	���	
��!��	
�� �

�
� �� :���	 �
	 ��

�	 ����<	=���	��

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


�� :���	���	����	��	
��� ��
	������
	���	�������
 �	������
	 �!���

��

����	�
�	�
	����

��
	����� ��


��� �� 3�����
	�
	�������� ���


�� ,�������	 ����

��� ��

�	 ����

�� 3�����
	���	>��
���)����	����

��
	��
� ��


��� �� +	 �!��
���
	 ��!���	�
	�	��
)�����
�	���
�	�� ����
	���	��	6##	$�	&&
�>�	�
�	*#	!1
�	7��	����	���	�����	�
	-9	�
�	���	 ������� 	�����	��	���	����
�
	 2-	�01���	+

�!�
�	γ	 �	"�2	 �
�	,	�	#�-./	�01$�	$	 ���	 ���	��
�
�����!�
�� ���


�� �� �	
�!���
	��	�
���	�
�	����

��� >��

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

 ��!����

���� >�� �
����	��

	�
	
���
����
	���

���	�
�

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

�� 3�����
	����	
���	
��� �	���� ���	
�� �
� ��




�����
	 
	 ��� �

����	 ����������	 ����

���



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

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



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



)*+�,� �-� %."�)�+�,� #/� %."�0���
���
��� �

� 1����
���� 2#���$�
������
�����
���
���
���
��������	����
�����

�������������

�
��##�����3
����

4
����
5�6*+4"�

5�7 8"�


5�)������
�1�

���	
���
�9
����6*+4�,�(�2'"


95�*�������

�1����
��"�95�:
��������������� ����

��� �5 63���
�������
��
�
���������9���
���
����

��:
9������3������	��
�

#((;� �
���� �

� 
�� ����� ��
� �

� ����
�
��
��� ����
���
����63���
�� ���
�
�����
���������������9���
���
�������� ���

�5 63���
�����������	
���
����������&7<� ���


5 6�9

�����������������*��%�



5 *
�%���
��
�������
���

Total No. of Questions : 7]

[Total No. of Pages : 3

[4760]-1060

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


����������������������� ��!

�"#$%���

�	�

���������	
��
� ����������
����

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


���������
���
��
��

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

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

(� ������
 �����"#�
 ����
���	���	
�������	��


� )���	��
 ��
 ���
 	����
 ��������
 ��##
��	*�

P4127

�������	�


������



2������	����

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

�����
�
��
��������������

�5 *���
�����������
����
����������"�	���������
���,�#(�%."

�5 �
���
��������,�#�-�%."

�5 ����������������*���
����,���%."��������,���-�%.

�5 &��
��
��
����

�,�#-(���$�
"

�5 0���
���
���=4
���5��

�,�#����$�
�

�5 &����
�����
�
�����'��� !������#(����$%������
���



�5 ������
�����
�
����'���� !������#2����$%������
���

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

�1����
����7�����
������������
����(�#�����7 8�,�#(���

��� �5 63���
�������
��
�
���������4�����
9��> �
�

�5 7�����

�������������
9�
��#((���$�
�����?����
������
����.����	
�����
�����

�1����
������
9�
����������������������+���
����������
��>@���
��
���
����	�
� �
�

�5 .
�����
������
�����
��
���=�
��3�����5��3���
�������
�	���%�����9����
��

�����
���������������������
��� ����

��� �����
�����	���� �����

�5 7

��������0)0�����.���
��������0)0

�5  
�����������9���
���
�������070�������

�	� .

������
���������� �����

�5 ������������������������������
����������

�5 *�����
����������
����������



3������	����

�
���
����
�4������@���
������
����	�
��
����3
����-�������������
����������������

�5 4�
������ !�"�8����������	�
�.!�������������


�5 ����

��������������
��������������
���
����
��������3
������

�5  �

����

�����
�
��
��� �������������
���"�*���
��������
�������
�
���
=*+:�5�
������
��	�
���
������
��������
�8�
�
�
���	����

�5  
�����������9���
���
���
����
��������
�����
�������
���
���

�5 *���
��)���
��������������������
���
������������

��������

�
�������

�������



��������	��
���
�����������

�������	��	


���
�
���������
����
������


���� �
�!"�
�!#
$%!" %&�


�'�	(
$��)��
*�������
���+�,���
�
--�
���������	
��
� ����������
����

��
������
�
��
��������������
�

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

��$�

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

�� )�
"�����$�'�#��*��
��
�
�

+� )

����
����!(��������'�����

��$�

P4608 ���������	��
����
�����

SEAT No. :

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

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

�� ������	���	����
 ���

�� ������������


��� �������


���� ������	
��
������


��� ��
�������

�� ��������


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


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

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

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

)��������	���	����	�����'	���	������	�����	���	���	
�������	���������	��
���	����	
���

������



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

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

�� �	��������	��
�
�����	�����������	��
	�	��
�
�����	��	*+,�-	���	*,,Ω
��	*,,�)	���	,�	��
��������
�	.�	��
	��
�
�����	������
	/,-�/Ω	!���	��	�

��	�������	!���	�	���	$�
�	���������	 ���	 �����������	��	 ���	$�
�	#��
�����������	�����������	��	��������	�
	,�,,/0�)��� ���

��� �� � �����	��!	�������	���������	���	��	��������	�
	���	�����!��$	������
�
���

�� 1����	��������


��� �������������	�������


�� .�	�	�����	������$	��
�'	���	�����!��$	����	!�
	��������(	���$������	�����	2
30-	4'	 � ���	 �����	2	 55	4'	 
����	��	 
������	2	 /,,	 ���'����	 ����	2
,�5��	���	����������'	����	��������	��	���	2	,�*�'	���	��!��	�����	��
/	���
�	�����	2	53-	�6���
��
)��������	���	��!��	��
�����	��	�������$	���	!��%	�����	���	��	������$
���	����	����$	���	!��%7������	)��������	��
�	���	�������	���������
� ���

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


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

�� �	�����	����	�
	�
��	��	���
���	���!	�������
	��	!����	��	���
��
	*,,,	%$6
��� 8��

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

�	������������	���

���	��	*,	%46��	���!���	��
	�!�	������
�

��� #��	
���	������������	���

���	�
	��������	��	���		��	��	��������	!����
���	���
��
	��	���	�
	,�9-	%$6���	���������		���	�������
	��	����

�	� �� #��	����	$����	����!	���	��������	����	
������	������
�	)��������	���
���%	�����������	�����������	:�;	���	�����������	��	�����������	:�;	���	���
����� ���

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



���<��� * = / + - 9 3 5 0 *,
>����
1���� 5�/ 5�9 0�= 0�5 5�, 3�5 0�+ 0�, 3�= 5�9
�����$�
>�������
������
� �� =/,, ==-, =/5, =+,, =,,, =*,, =/9, =/-, =,,, ==9,

����

�� .�	!���	!�

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



���	����$	���
����" ���

�
� �� ��	���������	���%	��	��������$	����	�	*=,	�����	!����	�
	�
��	!���	�
��$����	 ���?����
	�����	 ��	���
���	 ���	 
����	��	 ��������	��	 
����	 ��
!����	���	!����	�
	��������	#��	$����$	������	�
	
��	��	*,�	μ
'	���	�
������$	��	,,/,	�
	��������	��	���	����	��$��	��
���
�	����	
����	
����
���
	���
	���
���	��	�1�" ���

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

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



���	���������
	
����
7
����	������ ���

�� � �����	��!	���	�����	�������
	��	���	1.�	�������	


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


���� ���

�����

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




Total No. of Questions : 7]

[Total No. of Pages : 3

[4760] - 1062
M.E. (Mechanical) (Heat Power Engineering)

���������	�
��
��
�
�	�����
�������	

��
�

���������	
��
� ����������
�����

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

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

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

�������	�
���
�������
 ��
 ����	���

P4609

��� �� ������	�
	�����

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

�� ���

���	���	�������
�	�������

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

� ���

��
2 2

2

2 2
0

T T
c

x y

� �
� �

� �

���
2 2

2 2
0

T T

x y

� �
� �

� �

����
2

2

T T
D

t x

� �
�

� �

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

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

����	�

SEAT No. :



������	 
	 ���� �

�
� �� ��

����	���	
�����"	���#����

��
��	�
������

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

	���	����
	�� ���

2

2

u u u
u v v

x y y

� � �
� �

� � � %
2

2

T T T
u v

x y y
�

� � �
� �

� � �

0
u u

x y

� �
� �

� �

&

���	 
�������	 ���
����	 ��
�����

	 �
�	 ��
�	 ���	 ��������	 '��	 �
�
�����������	'��	��	
����	�����	'�(�"����

�� ����	�
	)�
#*����

	
��������	�
���
�
+	!�����
	�
�
�	�����
��
	�������
�
���

��� �� ����	���	���	�������
�	����
	��	���������	����	��
������
	������+	!�����

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

�� ��
�����,�	�	���#����

��
��	����	�������
	�
�
�	-�������� 	
������
!�����
	��
	�����	��	��������� ���

��� �� �����	 �	 
�����
�	 
������
	 �
�
�	./-01!	���������	 ��	 
����	 �	 ���#
����

��
��	1��	�����
	������	����� ���

�� ��

����	���	��
�����,��	����	��	���	�
�#����

��
��"	���

��
�	�����
��

�������
�	&

���
�	����	���	�������	�����
�����	'α	2	�3ρ���	�
	��

��
�"
��
��

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

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

��
�	����	��
������
	�������
� �
�

→�����

���

���



������	 
	 ���� 


�
� �� ����	�
	����������	��
��
���+	!�����
	�
	������	����	
�������	
������ ���

�� �����	�	
����	
���	�
 ���

�� ��
�����
��	�����������
	����
����

��� $)�

��� �� ����	�
	���	�������
	�������
��	�����+	!�����
	�
�	���#�������
	�����
�
��	�
	��������	����	��
	����
����	�
�	��
����
����� ���

�� �����	�
	������	���	����������

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

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

���



��������	��
���
�����������

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

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

��

���������	
��
� ����������
�����

��
������
�
��
��������������
�

�� �� 
�����
��
�!�"

�#�

$� %
"&����#��'(�)��
��
�
�*�
����������+��$,��,�-�

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

-�  �������+���
���
��/�����0��0����&�������

��#�

�� 1
��
*�2�"��"��
�3����������
*��������/

�3�
�������/"���
��""
0���

4� 5

����%����/"��������*�����

��#�

����� ���������	��
����
����

�������	��

�������	
	�

��� �� �����	
����
��

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

��	������� ��
�

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

%�

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

���
���

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

���
���

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

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

��� ,���������
��
���
�
����
��
��

���
�
��-

���� %����	���
��
���
�
����
���
���
���
	����������
�������������
����
�
����-

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

�� /�����0
�
����� ���

%����
1�����	���	
	�1�����234�5��'��
�
����
���������
�������	����
	
��	�������	
����
	���
�����	����
�����	��
��
�����
�	�������������

������



��� �� 5�����
����
	�����
�
���
��������
	���
�����������
������������������
	6

����1������
���
�
����
�6���������
��������������������
����
����	��
����1�
��
�����
��������
������������
����
����
���3�
����6����
�������
��

���
��
������  !��'$0��0���	����������������
���� ��0�$�6�
��
�����

�
���
�
����
����� &��#��3�
����
�6����
����������������
����7�0�$�6

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

���
��
��
�����
��(����
���
������
���������
��
�
���
�
������"�,$��#
��	���
�
���
�"������
�6�
�
��������!"1�	���
�
�6�����������
��
.���
	
���
��
����- ��
�

�� ,���
����
����
��

���������	
����������������� ���

������ ,���
����
���������
���������
��������
���	
8���	����
����
0�
����
�

����
������34�5�����	
�
	� ���

�� 5�
����
�������	����
����
��
���
�
����
�������
	���������
����������
���
�����
��
��
	���
��������
	����������
���
�������������
�������
����

��� �"��0�$����3�
���
���
��
�����
�
�
����
����� 9�)����	��
��
�����
 7�)���,��
��
��
������7�)����	��
��
�����9�)���(����
���
������
���������
�

�
���
�
����������
���������
�����9 &,$����
��
����
��
���������
����
�
������
�
����
�������������
�
��� ���

��� �� 4����������
�����������
��
�����
���
�
����
��-�%���
����
�����������
��
�
��
	����
��
��� ���

�� 
����
��:4;

��� ��
��
	���������

���� ���������	���

�� :�������
����
���������
����

������
�������

���������

� ���

�����

������
���� 




��� �� ����� ��� 	
��	�	

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

�� (�������	��������������	��ϕ�����	��!)��*������������������)�������	��ψ ���
�����	
���)�������	���!+��,�ϕ�*��χ' ���

��� �� ���������
2 1

,
( 1) 3)c

z
dz

z z z

�
� ��� ���
��-����������
����.+.�,�/' ���

�� ���������
���������������
�����������	��
����������������
��������0����	��
����������������������������	�����	�� ���

2
1

2
2 5 sin , ( ) , ( ) 1td x dx

x e t x o o x o
dt dt

�� � � � �

��� �� ������������������
����	

�	������������������	� ���

( ) 2 sin sin 2 ( ) sin 2 ( 2).tf t t t t u t e t t� ��� � � � �

�� 1	���������	��	����������
��������0����	�������
����
���	�' 2��

2
2

2
.

d y xdy
x y o

dx dx
� � �

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

���������	��
����
�����

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

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

�(�
)�*�%%����
���������	
��
� ����������
�����
��
������
�
��
��������������
�

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

��!�
�� )�'���
��
�������'������������"�**�����
�
+� ,
��
"��
�-.�
'�����(*���*����
����.
�������*��*��
���
��**
 ���
�� �

����
����(*������/��"�����

��!�

*�
(+

��	�
�



�

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

��
�) ���

1 2 0

2 1 2

1 3 1

A

� �
� �
� �� �� �
� �	 


������ o

1

X 1

1

� �
� �
� �� � �
� �	 


�� 1	���������0����	��
2 2

2 2

u u
o

x y

� �
� �

� � ��	
������	��	������0��
��
��������

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

��� �� 1	���������0����	��
2

2

u u

t x

� �
�

� �
�����3�����	������	�����	�� ���

12 ; 0 2( , )
12(1 ) ; 12

x x
u x o

x x

�� � ������ � � ����
�4��!#����,��!"����,�#'

��

�� 	��� �	
������	�� �	
� �	�
� ������� ��� ��5���� ��,�6�4� ��		��� 5
���	
������	�7���
�������
����
���	�'

�� 8�����������������+�
���	����	���������	���
���������
	���
�����$���*
&����,�#���!#��,���!"��,�#' ���

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

� �12
2 2

0

[ ( ’) 2 sin ] , (0) 0, , can be extremized2y y y x dx y y o
� �� � � ��

�� 1	�������������
��0����	�������
��������������0��
��
���	� ���
��$�/��,�"�����*����,�/�����*�/��,�&

������	 
	 ����



�

��� �� 1�	������������
����	

���	����,�+�*� 1
z �$�/��
����������
����.+.�,�/

	��	�����������' ���
�� 8������	�
��
��
����	

���	������ ���

2

0 ; 0
2

cos ; 0
1

; 0o x

x

x d x

e x

� � �
�

�

�

�

� ������ ���� �� ��	




��� �� �	
����������
���	��������������
������
�������
������	��
����	�'�����
����
����
�0��������	�� ���������
������	

���	�������	

���
	���	�
�������
���	��������
��
�)�
���	�' ���

�� 1	���� �����	����
���������
	���
�8��� ,�8�������� �	�����	����!#����,
�!"����,�#�����!)�#��,�#������!)�#��,�9���!"'��'�������	����	�����	���,�#'&
�����������,�5�,�#'"' ���

���

������	 
	 ����



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

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

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

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

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

��!�
�� )�'���
��
�������'������������"�**�����
�
+� ,
��
"� *
'�����������(*�
-�
*������*�-��
**���������
-��*����
����.
�������*��*��
�

����
�������(*�
��
��**
 ���
�� �

����
����(*������-� ����#�������

��!�

P4392

��� ��������	�	�
���	�����	

���
��
����
�������
�	������

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

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

�

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

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

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

�& "���'

��& "���'

���& �����'�����

�
& �����'�

(�

�������)
�
�����*�+�	���������	��	������	������α,��	�&���
�-�.�/�������0�

�����12���30�	�
��
��
���

���

���������	��
����
�����

������



4 
��+4&

��1� ��1-21

��1� ��1$��

���� ���-��

���� ���5..

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

����� ��

���
��������� ����

6σ7�8�

8 6 2

6 4 2

2 2 5

− −⎡ ⎤
⎢ ⎥
⎢ ⎥
⎢ ⎥− −⎣ ⎦

9:�

)
�
����
�����
�	�����
���	�����
�
�
�����������	��
��
������������	���������
���4
��
��1�����	�����
�4������������
���	���������
��.�����	�����
��
���������

�
� ;�����	����	�����
�
���������
����

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

��
����		�����
�����
����
 ����

σ
�
�8�����9:�!�σ

�
8,5��9:�!�σ

�
81��9:�!�τ

��
82��9:�!�τ

��
8 τ

��
8���9:�

<��������9	��=�������
��
�
����
���


�& :������������
��
�

��& >����
��������
��
�

���& 9���������
���������
��

��� ;���
���
��	��������	��������
����	�������������������	���-�2-$�������
�
�
����-�.�-�����
��������
���������	��
������������
���	�����	���
���	�	���	���
��������
����
��	������1-�2��?@��;��������	�����
��
����������
����
�����-�1��
�����������
�
�������
����
������-�2�2����)
�
����
���
��	��	���������

����	��
 �
 ��	�



�& :�	�	���	���������

��& 9	������	��
���������

���& :	���	�=�� ����	

;��	���������
����
����������
���������	��
��	�������	��	���	��1-�2�?@�

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

���
�������
���
�	�����	�
��
� ε

	
8� ���2-!� ε

�
� 8� ,���.��� ��
� ���
��,������� ���

� ��� �
���	�� ���� �


����	�����
�����σ�8�.��A�1�ε��;����
���
�
	��9��
������
��	�!����������

�������
��	����������������������
�����	�	��ε

�
0ε

	
������	������� ����

'�������
���
��


���	��σ	�����σ���
���
���
�	�
����	������

�
� B��������
���������
������
��
������	�������������������
������	���	�� ����

��� C�������
���	
���������D�B�������E
�
����	�
��	��
���	
���������� ����

���

���	��
 �
 ��	� 




��������	��
���
�����������

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

���������	
��
� ����������
�����

��
������
�
��
��������������
�

�� ����� ����!�"�#��$��
��
�
�

%� &�������'���
���
��(�����)���)����#�������

��!�

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

,� -
��
"�.�+��+��
���
��++
)���

�� �

����/����(+������0��"�����

��!0��"���$�����0�(���
����������

�� ��
�
��+���+!�

����� ���������	��
����
����

�������	��

��������������	
���

��������
����	
�����
4 2 4

1 2 3 2

C
C C C cos2r r

r
φ θ⎡ ⎤= ⋅ + ⋅ + + ⋅⎢ ⎥⎣ ⎦

���������
��θ ������
�����

���
�����

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

�

���
��������
��������������� ����

��� ��������������������
�������	���

��
����	������	���
���������
��

���
����
�

������
���
����
�����
��

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

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

��������� 

�
�!�"#���� 

�
$�!�%&#���� 

�
�!�%##����
�� 

�
$�!�'%#������

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

��
!���

�
�!�#�'/� ����

��� ��������
��
��
���)������

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

( )( )
( )
( )

2 2
1

22 2

11

1D 1

dw a b m r

dr r aa b

μ
μμ

⎡ ⎤−
= + ⋅⎢ ⎥+− − ⎣ ⎦

����

������



��� ���������������
�����
	
��������������������
�	�����
�����������
���	��������
�����
���	��������
����
��������	�����
���
����������
���0 ����

ε ��
!�%##1%#���������ε ��

!�&##1%#��������ε 	�
!�2##1%#��

�������
���������	����
��
���
����

�
���������
����������������
����)��	�
����������������*����!�#�'3&��
��,�!�'##-.��

�	� �4 ,)����
������������
��������������
�����
�������	�����
������
����
��������
����������
����
�� ���

�4 ,)����
�����
��

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

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

�� 
�� �� �
��
����5�����
 ��
�
�����.������� ���

�4 ,)����
���
����������
���������
� ���

�����

��	
�����

 ��



Total No. of Questions : 7]

[Total No. of Pages : 4

[4760] - 1067
M.E. (Mechanical) �������	
�����	�
�������	�	���

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

���������	
��
� ����������
�����

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

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

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

 �������	��

P4131

��� �� ������	
��

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

��������
��
��

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

��
��
�
��

��	���
�
����	
��

�
���	����
����
�
#$��
%�
	��"
���

�&�����

���	�
��
'�

	&��
�
��
��	��
���&��
	��
�

(���
�
��
���

���	
�� ���

�� ������	
��

�
��
�)�	
���������
*����
��
�
���	����
#���&��
��

�
���
����
�&�����


�����
� ���

�� ���
�
��


��
�����
����
+

��� ����
�
��


��
�����
�����

������

SEAT No. :



������	 
	 ���� �

%	
��

�
���	���
����	
�	
��

�����
 ��
�
���"
ω
�

,
�-
���.�
�
 */�

 ��	���	���
#
�
���	

ω
�

+
α

�
�
 0�

�
����
��
1�����
2��
�
�����	���

3�(
	4
$�2
,
5�6
��"
2!
,
6
��"
!*
,
5�6
��"
$�*
,
7�86
��
 �	�
��
(
�������"
*#
,
�-
��"
!#
,
6��"
$�#
,
6��"
2	��

$�2!
,
��-9"
2	��

2!*
,
��69"
2	��

,
$�#!
,
��59�

�	� �� :���

��

�;��	����

��
:&�
��������	��
#
��(

��


<&����	
��
�����	
��
�
�
���	���
���
�
�	

	
���
��	���
�����	�� ���

�� /���
��

��������
�
���	�����=
#���&��
��

��	����
�	������
��

������
�
���	���� ���

�
� �� /���
��
�%	��
����	
*����
=
#���&��
�	
�
�����
��

�
����.��	���&����	
��
�����

��	��
����	
�����
�� ���

�� ������	
�	
���
�
�������	�
4 ���
�� !��������
*�	���&����	
��� >�����		
*�	���&����	
���� �����
��
�&�
�
?
:�(���

<&����	

��� �� #
��	

��

�
��
�*&���
��
:�����	���
�&�(��&�
��
#
�
���	

��

�&���
��
������	���
�&�(��&�

���
���	

�����	

<&�(��
	�
��
��

�����	�
��
�
�����

���	�
�
���
�
��������
��	
� ���

�� #���&��
@?�������	
���������
��	��
���
��
�
A?���
�
���	���
���
����
�&���	�
�
:�	��
��B

�
A?���
�
���	���
��
�&��

�
���
2!
����&��
��

���


��	�
�&��(

�������	�
2

�
!

�
"
2

�
!

�

+
2

�
!

�

��
����	
�	
����A ������



������	 
	 ���� 


��� �� ������	
����
�&�����


�����

? ���

�� �����	
�
	
�����	

��� �&	����	
�
	
�����	

���� ;���
�
	
�����	

�� #���&��
��

�
��
��
���	����

������
������	
��

�	������
��
��
���	����

�����
+
���(

����
��

�����
�
���	����

����
 ε

�
�
�	
��

��	���

��
��


�&�
��
��

�	��(��&��

�����
�&

��

���
��
��

�����
�
��
��	���
�
�
�
�����
��� ���

�
� �� #
��(

���
&�
	��
�	��

<&����	
���
���	��
A?���
��	���
�
������	
��

���
�����
��	��
���
��
����
�
���	�
����
A?
���&����
���	��
&��	�
 ����

<&����	� ���

�� ������	
��

�
����
��
���
�����
��	��
���
&��	�
�����
�
	&��
��
���
A?
���
�
���	���
����
@?
���&����
���	���
0��	�
����
�
����"
�
�
���	

��

��	�
�
	����
��
�
A?���
��	���

����
����
�	
�	

��
���
�������	
�������
��

�������	�
��
���������	�
��
�	�&���
(
������
+
�	�&���
���
�
�����	�
C
	���
��
�	�&�
��	�
��
��
�

&	����
'�

�&�������
�"
8"
+
@
�
��
�
	�
��

�	�&�
��	�"
��

��&��
�
+
��

�&��&�
��	�
�
��
���(
���
#���
��

�
���	���
+
����
	�
�	
��

�
�&���	�
�
���	����
 0�

*����
�
	&��
�
�
���������

2	�&���
(
������ 2	�&���
���
�
�����	

ω
�

,
D�-�--
���.�
� α

�

,
-
���.�
��

ω
�

,
6
���.�
� α

�

,
-
���.�
��

ω
�

,
-
���.�
� α

�

,
E7�7
���.�
��



������	 
	 ���� �

��� �� #���&��
#
	�(��?>���
	�
��
 #?>�
�����
�
��
����
��
��
�������	�

�	
�	������
��
�������
�
���	�����
0�

#?>
�����
�
��
��
����

�
��������

<&����	
���
��

�������	�
�
���	����� ���

�� ;��	��
AF
�
���	���

��� :��
�����
AF
�
���	���

�� #
��(

�������
�
	�

<&����	�
���
��

AF
:��
�����
�
���	���
 >���
��
G��	��
&��	�
������
�
����� ���

���



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

�
	�	 !"��	�

�
	�	#!	"��

�
�
	�	$!"��	�

�
������

�
	�%���

�
	�	$�	��
	�

�
	�	 ��	&��	���
�	��	��
�	�
	�����

��	�	 �!'	(	�!	��	)*���	����	����
	��������	�����	�������	�
	
�������	�!�������

��� +	���	
�(�
	��	���	��
	��	,����
	��	���	�����	��
		����	�	
����	-�	&��	
����	��
��

����	�������
�	.�����	��	�(,�������	
��	������
����	���������		�
	���	����

����

Total No. of Questions : 8]

[Total No. of Pages : 3

[4760] - 1068

���������	
��	�
�����

�
��
����
��

��������
����������
���������

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

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

���
����������

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

�� ������
 ��������
 ����
 �

 �������	��

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

"� #��
�

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

P4132

�������	�


������



2������	���


��� ���
	���	���,����	�
	���	���,������	�������	�����	��	���� 	���	����	��	��
���/����
	��	���	
����	�����	��	�������� ����

��� �� �(,����	 ������	 ,����	���������	�
	 ��������	��������	�����	���������
�����0��1 ���

�� +	 !!	"�	�������	��	�������
	��	�	�,����	�
	���

����	$(�!�	)*��	.�����
�,�������	 ���	�������	 ��	 ���/����
	 ��	 �	��������	 �(��������	�
	����
#!!"�	��
	
��������	#!	��
*����	.�����	��	��
��,�
	���������	��������
����	����	���	����
�	�����	��,����
�	�
	���	,������	����	��	0���	��
	���
����
�	�����	��,����
�	�
	���		��������	����	��	����	����	 ���	2���	���
���	�������	
����������	�
	���	������	����	��������	��	,����� ���

��� �� 2���	���	�������	���
�����	����������	����������1	�(,����	����	
�����
����������	��	
������ ���

�� �(,����	�����	���������	�����������	������	����	����	����"	
����������

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

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



3������	���


�
� �� +	������	.3�	������	����	�������	
��������	 n

k

m
� � 	��
	
��,���

0.20 is�� 	�(����
	��	���	
����4 ���

																											
1/2,1,3,/2

1 3
( ) cos cos cos

2 2
cos

n n n

n

m

F t F t F t F t

F m t

ω ω ω

ω

=

= + +

=∑

.��������	���	����	������	���,����	��
	���,���	���	���,��	�,������
����	����	�
	���	��,���

�� .��������	���	
��(�������	��
������	���

������	
��	���	������	�����	�����
�	����%�	&�"�	�	�	 ��	(	�!	���)*���

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

������ ���

�� 2����	�	�����	����	��	��	5	����	���������	�
	������� ���

�� �(,����	�(,���������	��
��	��������1 ���

�������



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

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

������$�%& '�(�����#�)&�&*���&�+���+'

� &#�$�,-&

��� .�����/���0�������	��	�����'�������/������������""������
�12-��	��,12-��!��
34��
����
"�
��
����/����������
��	��	����""��
�����
��	� ����

��� 4/"���	��	���
�������"����	�
��	����	�����	��������
��� ����

��������	��
���
�����������

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

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

��������	
��
� ����������
�����

��
������
�
��
��������������
�

�� ��
 �����!�"�#��$��
��
�
�

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

��!�

(� )�&���
��
�������&������������"�**�����
�

+� ,
��
"��*����
����-
�������*��*��
���
��**
 ���

�� �

����.����'*��������"�����

��!�

P4134 ���������	��
����
����

SEAT No. :

������



��� ��
��
�	��
���
�������	��������	������	���
����������"�	��	��
��
���
��
	�	5����
����������	��
���
�
���������0�"�����
���
��	� ����

[ ]

2 1 0 0

1 2 1 0
K

0 1 2 0

0 0 1 1

−
− −

=
− −

−

[ ] 2 0 0 0K

0 1 0 0

0 0 0 0

0 0 0 0

=

�	� 4/"���	��	���
����6��"
������	�
�����
�	
�
���	����� ����

�
� 7��
�����/"����
�
�
�����4/"���	��
��	���
���� ����

�����

������	���
 ���



��������	��
���
�����������

���������	��
����
�����

�������	���
���������	
���

��������������������


��
�����
���

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

���������	
��
� ����������
�����

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

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

 ����	������
 ������
 �����
 	���$
%�����	
 ���	��$
 �����	����
 &�� ��

���������	
 ��
 ��������
'� ������
 ��������
 ����
 �

 �������	��

�����

�������	
	�

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


�� �
	����
���
���������
�� ��

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

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


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

����
	�����������
�������
	��&�
���������
����
	��
����
���#�
��������
�����
�����
�������
�������
�������
���
�
��
���
�����

													��'�����
�&��
�(�����
����
�
�#�
�����������

')��$��� *���
�')� '�����
�')� $�������
������
�����$

�
+ , -	��,..

�����$
�

/ / -	��0..

����	�

�������	��



�����

���� �

1����
���������������
����
���������
�������

2���
�+..�����	��������
����
/..�����	����������
�������
	%��
�
����
���
�����������
���������	���
$

�
�����$

�
���
�����
�������
���
���

2�	���	������ ����
���
����������


�
� �� 3������
�����
�����������
����
�����4.%�05��	��
�
���
��	
�������
���������
	� ���
������	� ��


2 1 1
F( ) 0.65 [0.75 / (1 )] 0.65 tanx x x

x
− ⎛ ⎞= − + − × × ⎜ ⎟⎝ ⎠ �

�� �������
���
��������

	����$��
��6	��
����� ��


�������	
	��

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

	����

�
������
������� ��


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


��� �� '������
���
����������3(���7��8(��9�:�+���	��
�;
����!-���	����
����
�������	������
��������

�
�7�:�.� ��


�� ��������#����
����#�������
#���������������< �������������	������


 ����
� ��


�
� �� ����
���
�����������������
�=<>?�(=����
��������<����������#�>���������
?�������������'
����� ��


�� ����
���	��������
����� ��


�� ;
������
����2�

��� 3���#��������������

���



��������	��
���
�����������

���������	��
����
�����

�������	��	
���������	
���

����������������������


��
����
��
�����������
���

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

���������	
��
� ����������
�����

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

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

�����

��� �� ������	
����
�
	�
���
�
��

�����
�	
�
����
�
	�� ���

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

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

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

�� (���
�
	����

�
��

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

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

���� ���
2 2N 10 x 350; y 310m, (x 32) 162, (y 32) 222,= ∑ = ∑ = ∑ − = ∑ − =

(x 35)(y 31) 92∑ − − =
�� *���
��

��

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

��� �� ������	
��

��	��������	
�	�
���+�	�
��
�������	��
����
�
�
�� ���

�� ������	
��

���+�	�
��
��
����
��	�����,���
����

����
�
	
��
�+
�������

��� �� ������	
����
	
��
�+
��� 
���	����

��
���+�	�
��
��������	�

�
,
�
����
�
���

�� -��
��
���
�
����

��
.�
	��
�	�
����

�	��
/ ���

	
�
�


�������	��



����	�
�	�� �

�
� �� (���
�
	����

�
��

	
���


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

�� (������
��

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

��� �� 0��	�
1����
-�����2
����
���	 
��	�
��

���������
��
����
�
����
����
�
��,
	
�
���
�3��413��
5
 3��6"�43��6'��6'�6"� ���

�� (������
 ��

 �������	�

 ��
 7��	��
	�
 
 �
���	�

 ��
���������	�
 ������
�
������	�

��
��	����
����
�� ���

��� �� (������
��

��,�	���
�
��
�8(
��	�����
�� ���

�� ������	
��
.�
	��
�����	
�	������
���	�
9��

������ ���

���



Total No. of Questions : 7]                        SEAT No. :

[4760] - 1072
M.E. (Mechanical - Mechatronics)

SYSTEM MODELLING, IDENTIFICATION & SIMULATION
(2013 Pattern) (Semester - I)

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

1) Answer any five questions.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right side indicate full marks.
4) Use of calculator is allowed.
5) Assume suitable data if necessary.
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SECTION - I

Q1) a) For the mass spring damper system in Fig 1 (a): [7]

i) Derive the governing differential equation using Lagrangian
Mechanics.

ii) Assuming position and velocity to be the states of the system,
determine the state space matrix A, B, C and D and write the system
model in state space form.

b) Write three distinct points of comparison between the state space
modelling approach and the transfer function based modelling
approach. [3]

Q2) a) Draw the block diagram for the transfer function in Eq. (1) [6]

2

( ) ( 3)
( ) ( 10 24)

C S s
R S s s

+
=

+ +

b) Define the following variables with respect to Bond Graph Modelling:
Flow, Effort, Junction, Power Variable. [4]

P.T.O.

Fig 1 (a)
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Q3) a) Write a short note on “Black Box Identification”. [7]

b) List 3 distinct reasons for the implementation of “Similarity
Transformation:”. [3]

Q4) a) Draw the flow chart and explain the identification of straight line model
using least square technique. [6]

b) List and draw four different types of membership functions. [4]

Q5) a) Differentiate between supervised and un-supervised learning. [5]

b) Draw a suitable diagram and explain the process of determination of
frequency response, experimentally. [5]

Q6) a) Draw the flow chart and explain the workng of Linear kalman Filter. [7]

b) Write three distinct points of comparison between Fuzzy Logic and
Artificial Neural Networks. [3]

Q7) a) Draw the bond graph for the mechanical system shown in Fig 7 (a). [5]

b) Identify a straight line model for below dataset. [5]
x 1 2 3 4 5 6 7
y 0.5 2.5 2 4 3.5 6 5.5

Fig 7 (a)
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[4760]-1090
 M.E. (Mechanical-Energy Engineering) (Semster - II)

ADVANCED HEAT TRANSFER
 (2013 Pattern)

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

1) Answer any five questions.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right indicate full marks.
4) Use of Calculator is allowed.
5) Assume suitalbe data if necessary.

P4396

Q1) Derive the generalized heat conduction equation in cylindrical co-ordinates.
[10]

Q2) A long 20-cm-diameter cylindrical shaft made of stainless stell 304 (The
properties of stainless steel 304 at room temperature are k=14.9 W/m°C,
S=7900 kg/m3, Cp=477 j/kg°C, and α=3,95*10–6m2/s) comes out of an
oven at a uniform temperature of 600°C . The shaft is then allowed to cool
slowly in an environment chamber at 200°C with an average heat transfer
coefficient of h=80 W/m2°C. Determine the temperature at the center of the
shaft 45 min after the start of the cooling process. Also, determine the heat
transfer per unit length of the shaft during this time period. [10]

Q3) a) Draw velocity boundary layer and thermal boundary layer for flow
through tubes and flow over plate. [6]

b) Explain significance of any four dimensionless numbers in convection.
[4]

Q4) The temperature of a gas stream is to be mesured by a thermocouple whose
junction can be approximated as a 1-mm-diameter sphere. The properties of
the junction are k = 35 W/m°C, density=8500 kg/m3, and Cp = 320
J/kg°C, and the convection heat transfer coefficient between the junction
and the gas is h = 210W/m2°C. Determine how long it will take for the
thermocouple to read 99 percent of the initial temperature difference. [10]

SEAT No. :

P.T.O.
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Q5) a) Explain natural convection over surfaces in detail? [6]

b) Explain the term effective thermal conductivity in case of enclosure.[4]

Q6) a) Explain in detail flow boiling in vertical tube under forced convection.
[6]

b) Explain the difference between film wise condensation and drop wise
condensation. [4]

Q7) a) Explain the term radiation view factor? [5]

b) Write a note on radiation shields and radiation effects. [5]

Q8) Consider the 5-m 5-m 5-m cubical furnace, whose surfaces closely
approximate black surfaces. The base, top, and side surfaces of the furnace
are maintained at unifrom temperatures of 800 K, 1500K and 500 K,
respectively.

Determine [10]

a) the net rate of radiation heat transfer between the base and the side
surfaces

b) the net rate of radiation heat transfer between the base and the top
surface, and

c) the net radiation heat transfer from the base surface.
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Bi2ι = h2αtlk2
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[Total No. of Pages : 2

[4760] - 1092
M.E. (Mechanical Engineering) (Energy Engineering)
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Total No. of Questions : 7]                        SEAT No. :

[4760] - 1093
M.E. (Mechanical) (Energy Engineering) (Semester - III)

NUCLEAR MATERIALS AND REACTOR FUNDAMENTALS
(2013 Pattern)

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

1) Answer any five questions.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right indicate full marks.
4) Use of calculator is allowed.
5) Assume suitable data if necessary.

P4398 [Total No. of Pages : 2

Q1) a) A sample of material contains 20 micrograms of californium -252.
Californium -252 has a half-life of 2.638 years. [6]

Calculate:

i) The number of californium -252 atoms initially present.

ii) The activity of the californium - 252 in curies

iii) The number of californium -252 atoms that will remain in 12 years

iv) The time it will take for the activity to reach 0.001 curies.

b) Why uranium -235 fissions with thermal neutrons and uranium -238
fissions only with fast neutrons? Explain in detail [4]

Q2) a) Describe the following scattering interactions between a neutron and a
nucleus: [6]

i) Elastic scattering

ii) Inelastic scattering

b) Explain the hardening and embrittlement of nuclear materials due to
exposure of nuclear radiations. [4]

P.T.O.



[4760] - 1093 -2-

Q3) a) Explain the fission process using the liquid drop model of a nucleus.[5]

b) Describe the curve of Binding Energy per Nucleon Versus mass number
and give a  qualitative description of the reasons for its shape. [5]

Q4) a) Explain the following processes of nuclear fuel enrichment. [6]

i) Gaseous diffusion

ii) Centrifuge process

b) Define the following terms: [4]

i) Fissile material

ii) Fissionable material

iii) Fertile material

Q5) a) Explain the moderators used in the nuclear reactor. [5]

b) What is In-situ leaching? Explain in detail [5]

Q6) a) How  nuclear fuel rods are manufactured? Explain in detail. [5]

b) Differentiate between boiling water reactor (BWR) Pressurized heavy
water reactor (PWR) with neat sketch. [5]

Q7) Explain the following processes of nuclear fuel enrichment. [10]
a) Gaseous diffusion
b) Centrifuge process
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Total No. of Questions : 7]

[Total No. of Pages : 1

[4760]- 1101
M.E. (Mechanical) (CADME)
SIMULATION MODELING
(2013 Pattern) (Semester - I)

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

1) Answer any five questions from the  following.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right side indicate full marks.
4) Use of Calculators is allowed.
5) Assume suitable data if necessary.

P4143

Q1) a) Define System and Environment? Discuss Discrete and Continuous
System Simulation. [10]

Q2) a) Explain the procedure for Model Building using Simulation Package with
suitable example. Why verification and validation is necessary? [10]

Q3)  Explain Mid Square Method and Mid Product Method for Random Number
Generation. [10]

Q4) Define Modeling of System Randomness. Explain various Sources of
Randomness and their effect on Machine Downtime. [10]

Q5) Describe Uniform Distribution and Weibull distribution in detail. [10]

Q6) Discuss in detail output Analysis for Terminating Simulation. [10]

Q7) Discuss in detail Triangular Distribution and Empirical Continuous Distribution.
[10]

SEAT No. :



Q1) Explain Cubic Search Method and Successive Quadratic Estimation. [10]

Q2) What is Swarm Intelligence? Discuss in detail Particle Swarm Optimization.
List Advantages. [10]

Q3) Find Optimum solution using Variable Elimination Method. [10]
Minimize 2 2 2 2

1 2 1 2 1 2F(X , X ) =[X X 11] [X X 7]+ − + + −

Q4) Explain in detail Optimality Conditions for One Dimensional and Multi
Dimensional Optimization. [10]

Q5) Solve using Powell’s Method. [10]
2 2
1 2 1 2F X X 2X 4X 5= + − − +

Q6) Explain the concept of Simulated Annealing. [10]

Q7) Minimize using Linear Programming. [10]
F = 4X + 5Y
subjected to

10X + Y > 10
5X + 4Y > 20
3X + 7Y > 21
X + 12Y > 12
X > 0 and Y > 0

Total No. of Questions : 7]

[Total No. of Pages : 1

[4760] - 1102
M.E. (Mechanical) (CADM&E)

OPTIMIZATION TECHNIQUES
(Semester - III) (2013 Pattern)

Time :3Hours] [Max. Marks :50

Instructions to the candidates:-
1) Answer any five questions from the following.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right indicate full marks.
4) Use of calculator is allowed.
5) Assume suitable data if necessary.

P4717
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Total No. of Questions : 6]

[Total No. of Pages :2

[4760]-1104
 M.E. (Electrical) (Control System)

PROCESS CONTROL MANAGEMENT
 (2013 Pattern) (Semester - I)

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

1) Answer Q.1 or Q.2, Q.3 or Q.4, Q.5 or Q.6.
2) Figures to the right indicate full marks.
3) Neat diagrams must be drawn whenever necessary.
4) Assume suitable data if necessary.

P4145

Q1) a) Explain in detail the classification of Motivation. [6]

b) Does the sampling period affect the stability of a discreate time system?
Explain with proper example. [6]

c) Explain Zigler-Nichols closed loop method for tunning in detail. [6]

OR

Q2) a) What are formal & informal groups? Describe each with example. [6]

b) Explain with suitable example control strategies for designing of control
system. [6]

c) Explain series and parallel structure of a system in process industry.[6]

Q3) a) Explain generalized block diagram for feed forward-feedback control
systems. [8]

b) Draw a block diagram of Feedback control system & for each
component write transfer function relating its output to input. [8]

OR

SEAT No. :

P.T.O.
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Q4) a) Develop a feed forward control system for Heat exchanger. [8]

b) Explain cascade control system for Continuous Stirred Tank Reactor.[8]

Q5) a) Define Relative Gain Array [RGA]. Give its significance. [8]

b) Explain the effect of interaction on stability of process control system.[8]

OR

Q6) a) Explain the Relative Gain Array for a process with two inputs and two
out puts. [8]

b) What is one way decoupling of two control loops? Why it could be

acceptable? [8]
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[4760]-1113
 M.E. (Electrical) (Power Systems)

POWER SECTOR ECONOMICS & MANAGEMENT
 (2013 Pattern)

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

1) Neat diagrams must be drawn wherever necessary.
2) Figures to the right indicate full marks.
3) Use of logarithmic tables slide rule, Mollier charts, electronic pocket

calculator & steam tables is allowed.
4) Assume suitable data, if necessary.

P4152

Q1) a) Explain price-cap and revenue cap regulation also explain RPI-X
regime. [5]

b) Explain role of central electricity Authority. [4]

OR

Q2) Explain regulatory process in India. State functions of SERC and CERC.[9]

Q3) a) Explain wholesale and retail competition models. [5]

b) Calculate life cycle cost for following investament first cost Rs. 100000.
The revenue generated for subsequent five years Rs. 30000, Rs. 30000,
Rs. 25000, Rs. 25000 and Rs. 20000. Take discounting factor as 12%.

[4]

OR

Q4) Explain models of power systems based on contractual arrangement. How
to calculate ARR. [9]

Q5) a) What is market power? Why does it exists? Explain impact of market
power on market operation. [8]

OR

SEAT No. :

P.T.O.
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Explain pricing mechanism for economic dispatch based pricing and
for reactive power.

b) Explain Locational marginal pricing, nodal pricing. [8]

OR

With respect to power market explain following terms.

i) Demand and price elasticity.

ii) Market efficiency strategic bidding.

Q6) a) What is congestion in power network? How congestion is predicted ?
What are technical ways to counteract congestion?  [8]

OR
What are ancilliary services? Explain ancilliary services auction.

b) Explain various methods of pricing of transmission services. Explain
effect on congestion on pricing. [8]

OR
What are physical transmission rights? Explain effect of these rights
on network operation.
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Total No. of Questions : 6]

[Total No. of Pages : 2

[4760]- 1119
M.E. (Electrical) (Power System) (Semester - III)
ADVANCED POWER SYSTEM PROTECTION

(2013 Pattern)
Time : 2 Hours] [Max Marks :50
Instructions to the candidates:

1) Answer Q.1 or Q.2 Q. 3 or Q.4 Q.5 or Q. 6.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right indicate full marks.
4) Use  of logarithmic tables slide rule, mollier charts electronic pocket

calculator and steam tables is allowed.
5) All questions carry equal marks.
6) Assume suitable data, if necessary.

P4156

Q1) a) Explain numerical overcurrent protection. [9]

b) Explain digital protection scheme based upon fundamental signal. [9]

OR

Q2) a) Explain digital protection of synchronous generator based upon 2nd
harmonic current injection. [9]

b) Explain protection of transformer using digital filtering scheme. [9]

Q3)  a) Explain directional multizone distance relay. [10]

b) Explain co-ordination of overcurrent relays. [6]

OR

Q4) a) Write a note on computer graphics display. [8]

b) Explain integrated operation of national power system. [8]

P.T.O.

SEAT No. :
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Q5) a) Develop algorithm for short-circuit studies. [10]

b) Explain transformation to symmetrical components. [6]

OR

Q6) a) Explain ultra-high speed protective relays. [8]

b) Explain S.C. Studies in multiphase systems. [8]
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[Total No. of Pages : 1

[4760]-1122
 M.E. Electrical (Power Electronics & Drives) (Semester - I)
Energy Management and Power Quality in Electrical Drives

 (2013 Pattern)
Time : 3 Hours] [Max. Marks : 50
Instructions to the candidates:

1) Solve Q. 1 or Q. 2 and  Q. 3 or Q. 4 and Q. 5 or Q. 6.
2) Figures to the right side indicate full marks.
3) Use of calculator is allowed.
4) Assume suitalbe data if necessary.

P4159

Q1) a) Enlist different types of power quality disturbances. [9]
b) What are various control strategies used for blower Fans? [9]

OR
Q2) a) What are harmonics? Explain different causes of harmonic generation.

[9]
b) Explain capacitor size and location fixation criteria and cause of power

losses. [9]

Q3) a) What is power quality benchmarkig? Explain in detail. [8]
b) Explain various voltage regulation devices & its operation. [8]

OR
Q4) a) Explain the term harmonics ad corrective measures to be applied in

detail . [8]
b) Discuss a case study for harmonic filter design. [8]

Q5) a) Explain the application of intelligent system in power quality
monitoring. [8]

b) List various power quality monitoring instruments and briefly explain
their use. [8]

OR

Q6) a) Explain objectives and consideration of power quality monitoring.[8]
b) Discuss various power quality monitoring standards. [8]
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[4760] - 1126
M.E. (Electrical) (Power Electronics and Drives)

DESIGN OF POWER ELECTRONIC SYSTEMS
(2013 Pattern)

Time : 2.30 Hours] [Maximum Marks : 50
Instructions to the candidates:

1) Answer any one from 1&2,3&4,5&6,7&8
2) Neat Diagrams to the right indicate full marks
3) Use of calculator is allowed
4) Assume suitable data if necessary

P4162

Q1) Derive mathematical model of 1GBT [9]
OR

Q2) Derive the mathematical modeling of single phase inverter using circuit averaging
method [9]

Q3) a) Design a heat sink for a dc-dc Buck system [6]
b) For the Buck converter , find the peak device current, the peak dissipation

and the case to ambient thermal resistance. Use maximum junction
temperature of 150°C and the ambient temperature to be at 40°C and the
case temperature should not exceed 60°C. Duty ratio is 40%. The thermal
impedance at 400mS is Z = 0.4 °C/W [3]

OR
Q4) An inductor is to be designed to meet the following specifications.L = 5

millihenries ; I rms = 3 A sinewave ; f= 100 kHz ;Ts = 90 C and Ta = 30 C .
The inductor is to be fabricated on a double-E core made from 3F3 ferrite.
The windings are be made with foil conductors which have kcu = 0.6. A core
size of a = 2 cm is chosen for the design. The emissivity E of the surface of
the completed inductor equals 0.9 and that the vertical height is 3a. [9]
a) Determine the conductor cross-sectional area, Acu, and number of turns

N. Ignore eddy currents and the proximity effect.
b) Specify the length of the airgaps in the core. Assume four distributed

airgaps.

SEAT No. :

P.T.O.



Q5) Explain the zero voltage switching technique in a Buck converter with necessary
diagrams and waveforms [16]

OR
Q6) Design a 2.5V, 1A Buck converter from a 12V dc source. The output voltage

ripple should be less than 1% of the dc output voltage magnitude. The switching
frequency is required to be 50 KHz Consider the minimum load current to be
10% of load to maintain Continuous conduction mode. [16]

Q7) a) Explain R and R-C based thyristor firing circuit with circuit diagram and
their respective limitations [7]

b) For step down converter circuit, the dc input voltage Vd = 500V , the
load current I0 = 500A, and the switching frequency is 1kHz. The free
wheeling diode has a reverse recovery time trr = 10μs. The GTO has a
current fall time tf1 = 1 μs, a maximum applied voltage rate dv/dt = 50 V/
μs, and a maximum controllable anode current IAM = I000A [9]
i) Find the appropriate values for resistance Rs and capacitance Cs

for the turn-off snubber circuit.
ii) Estimate the power dissipated in the snubber resistance

OR
Q8) a) Explain how gate drive of MOSFET is provided with isolation using

optical isolator [8]
b) Explain turn on snubber in detail [8]

[4760]-1126   2
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SECTION - I

Q1) a) What are the various correction (j) factors considered for shell side heat
transfer coefficient in Bell Delaware method? [8]

b) Outline the step by step thermal hydraulic design procedure for design/
performance analysis of Gaskated plate heat exchanger. [8]

Q2) a) Water is to be heated from 10°C to 30°C at the rate of 300 kg/s by the
atmospheric pressure steam in a single pass shell and tube heat exchanger
consisting 25.4 mm scheduled 40 steel pipe. The surface coefficient
on the steam side is estimated to be 11350 W/m2K. An available pump
can deliver the desired quantity of water provided that pressure drop
through the pipe does not exceed 101 kPa. Calculate the number of
tubes in parallel and length of each tube necessary to operate the heat
exchanger with the available pump. [8]
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b) Air enters at 101.3 kPa and 30°C enters in the core of the finned tube
heat exchanger. The air flow rate is 1500 kg/h perpendicular to the
tubes and exits with the mean temperature of 100°C. The core is 0.5 m
long with a 0.25 m2 frontal area. Calculate the total pressure drop
between the air inlet and outlet and the average heat transfer coefficient.
Use following mean properties of air : [8]

ρ
o 

= 1.038 kg/ m3

C
p 

= 1007 J/kg.K

μ = 2.04 × 10–5 kg/m.s

Pr = 0.719

Inlet and out air densities are ρ
i 
= 1.177 kg/ m3 and ρ

o 
= 0.954 kg/ m3

Q3) Water with a flow rate of 60 kg/s enters a baffled shell-and-tube heat
exchanger at 32°C and leaves at 25°C. Heat via be transferred to 140 kg/s of
raw water coming from supply at 20°C. Design and estimate constructional
parameters of heat exchanger. A single shell and two tube pass is preferable.
The tube diameter is 19 mm OD and 16 mm ID and tubes are laid out on
25.4 mm sq. pitch. The maximum length of heat exchanger required is of
5 m because of space limitation. Estimate [16]

a) shell side heat transfer coefficient by Kern method

b) tube side heat transfer coefficient

c) shell side pressure drop

d) tube side pressure drop

Assume constant properties. The properties of the fluid at average
temperature are :

Properties Tube side fluid Shell side fluid

Specific heat, C
p
 (J/kg.K) 4182 4179

Dynamic viscosity, μ (Pa.s) 10.02 × 10–4 8.15 × 10–4

Thermal conductivity, k (W/m.K) 0.598 0.612

Density, ρ (kg/m3) 998.2 996

Prandtl number, Pr 7.01 5.75
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Q4) Write short notes on (any three) : [18]

a) Rating and sizing of heat exchanger

b) Rod baffles in heat exchanger

c) Causes and effects of fouling

d) Heat wheels

SECTION - II

Q5) A shell and tube heat exchanger used as a condenser in a power plant. It is
made up of a single shell and 30000 tubes is made with two pass. The
tubes are of 25 mm diameter and made up of thin wall. The outside heat
transfer coefficient is 10,000 W/m2K. The total heat transfer rate of condenser
is 2 × l06 kW. This is achieved with cooling water supply of 3 × 104 kg/s
(the flow rate per tube is therefore 1 kg/s), entering at 20°C. The
condensation takes place at 50°C. Estimate exit temperature of cooling
water, length of tube required per pass, using NTU method. Water properties-

[16]

ρ = 997kg / m3

Cp = 4179 J/Kg.K

μ = 855 × 10–6 N.s/m2

k = 0.613W/m.K

Pr = 5.83

Q6) a) Explain the design considerations of oil/gas fired boiler. [8]

b) With neat sketch explain the radiative heat exchanger. [8]

Q7) a) Draw the sketch of Single-pass divided-flow (TEMA J) exchanger
with shell fluid mixed and show idealized shell and tube fluid
temperature distributions. [8]

b) The distribution of burners in a furnace has a significant impact on
heat transfer within it – Justify the statement. [8]
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Q8) a) Write a note on – use of fins in heat exchanger. [6]

b) What is Heat pipe? Explain principle of working with block diagram.
Describe heat pipe integrated heat exchanger. [6]

c) A counter flow double pipe heat exchanger is used in a power plant in
which superheated steam is used to transfer heat to hot water at the rate
of 10500 kg/hr. The steam enters the exchanger at 180°C and leavers
at 130°C. Water enters at 30°C and leaves at 80°C. If the overall heat
transfer coefficient from steam to water is 814W/m2C. Calculate heat
transfer area for the counter flow arrangement. [6]

���
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1) Solve any five questions.
2) Figures to the right indicate full marks.
3) Assume suitable data, whereer necessary.

P4167

Q1) a) Derive the expressions for Propagation Constant, Impedance, and Power
Flowfor the Lossless Coaxial Line. [5]

b) Design a single-section quarter-wave matching transformer to match a
10Ω load to a 50Ωtransmission line at f

0
 = 3 GHZz.

Determine the percent bandwidth for which the SWR ≤  1.5. [5]

Q2) a) Four different load impedances: [5]

i) ZL = 50Ω

ii) Z
L
 = 48.5Ω

iii) Z
L
 = (75+j25)Ω

iv) Z
L
 = (10-j5)Ω,

are sequentially connected to a 50Ω transmission line. Find the reflection
coefficients and the SWR circles. Also determine return loss in dB.

b) A two port network is known to have the following scattering matrix:[5]

0.15 0 0.85 45
[S]

0.85 45 0.2 0
∠ ° ∠− °⎡ ⎤= ⎢ ⎥∠ ° ∠ °⎣ ⎦

SEAT No. :
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Determine if the network is reciprocal and lossless. If port 2 is terminated
with a matched load, what is the return loss seen at port 1? If port 2 is
terminated with a short circuit, what is the return loss seen at portl?

Q3) a) Explain with equivalent circuit diagram working of: [5]

i) Wilkinson Power divider

ii) Lange Coupler

b) Write a note on dynamic range and sources of noise in microwave
circuits. [5]

Q4) a) A 2 W power source is connected to the input of a directional coupler
with C = 20dB, D = 35 dB and insertion loss of 0.7 dB. find the
output powers (in dBm) at the through, coupled and output ports.
Assume all ports are to be matched. [5]

b) Explain the concept of Inter Symbol Interference (IsI) in microwave.[5]

Q5) a) Design a BJT Colpitts oscillator for 200 MHZ in common emitter
configuration having bias point of V

ce
 = 3V, I

c
 = 3mA. Following

circuit parameters are given at room temperature of 25°C. C
BC

 = 0.1fF,
r

B
 = 2 KΩ, R

CE
 = 10KΩ, C

BE
 = 10fF. If the inductance should not

exceed L
3
 = L = 5nH, Find the values for capacitances in the feedback

loop. [5]

b) Describe in detail operating principal of IMPATT diode. [5]

Q6) a) For a Si pn junction transistor the doping concentrations are given as
N

A
 = 1018cm–3 and N

D
 = 5 × 1015cm –3 with an intrinsic concentration

of in = 1.5×1010 cm–3. Find the barrier voltage for T=300°K. [5]

b) Explain in detail the working of p-channel MOSFET and its Electronic
applications. [5]
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Q7) a) An RF amplifier has following S-Parameters: [10]

S
11

 = 0.3∠-70°, S
12

 = 0.2∠-10°, S
21

 = 3.5∠85°, S
22

 = 0.4∠-45°.

Furthermore, the input side of the amplifier is connected to voltage
source with VS = 5V and source impedance ZS = 40Ω. The output is
utilized to drive an antenna which has an impedance of ZL = 73Ω.
Asuming that S-parameters of the amplifier are measured with reference
to a Z0 = 50Ω characteristic impedance, find the following quantities:

i) Transducer gain G
T
, Unilateral transducer gain G

TU
, available gain

G
A
, operating power gain G, and

ii) Power delivered to the load P
L
, available power P

A
, and incident

power to the amplifier P
inc

.

Q8) a) Explain working of Quartz oscillator along with its equivalent circuit.[5]

b) Explain in details the concept of unilateral design for power amplifiers.
[5]
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Total No. of Questions : 8]

[Total No. of Pages :2

[4760]-1140
 M.E. (E & TC) (VLSI & Embedded Systems)

EMBEDDED SYSTEM DESIGN
 (2013 Pattern)

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

1) Attempt any five questions.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right indicate full marks.
4) Assume suitable data if necessary.

P4172

Q1) a) Identify & briefly discuss the steps that comprised V-life cycle model.[4]

b) What are the characteristics of embedded systems? [3]

c) What is the purpose & goals of Architectural design. [3]

Q2) a) What is design metrics? Explain in detail. [4]

b) What are the objectives of analysis phase of product design and briefly
explain dynamic analysis. [3]

c) Explain with suitable example any one model for the development of
embedded system. [3]

Q3) a) Write a short note on (any one). [5]

i) Development tools for embedded systems

ii) General purpose processor

b) Why should capitalization & reuse consider being important activities
in the development of any Product? [5]

SEAT No. :

P.T.O.
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Q4) a) Explain With the help of block diagram ARM-9 TDMI processor.[4]

b) Explain ARM architectural support for system deveelopment? [3]

c) Explain the ARM floating Point architecture. [3]

Q5) a) Explain BIOS versus boot-loader. What are the challenges of boot
loader? [4]

b) Explain in detail Linux kernel construction. [3]

c) Explain the concept of Linux device drivers in detail. [3]

Q6) a) Explain in brief the Kernel configuration (Kconfig) file. [5]

b) Explain concept of Boot-loader. [5]

Q7) a) What is "Android manifest"? Explain in brief the structure of an Android
manifest file. [4]

b) Explain in detail Architecture of Android Operating System. [3]

c) Explain Telephony and SMS for android operating system. [3]

Q8) a) Write a short note on following (Any Two). [4]

i) Network services and APIs

ii) Intents

iii) Content Providers ad services

b) Explain with android technology Audio Video using the Camera. [3]

c) Explain in detail Structure of Android applications. [3]
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[4760] - 1142
M.E. (E & TC)  (VLSI & Embedded Systems) (Semester - II)
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Total No. of Questions : 8]

[Total No. of Pages : 2

[4760] - 1143
M.E. (ETC) (VLSI and Embedded System)

SYSTEM ON CHIP
(2013 Pattern) (Semester - II)

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

1) Answer any 05 questions.

2) Neat diagrams must be drawn wherever necessary.

3) All questions carry equal marks.

4) Your answers will be valued as a whole

5) Assume suitable data, if necessary.

P4175

Q1) a) Explain simulation and RTL synthesis of FSMD.
b) What are the limitations of Data flow models?

Q2) a) How pipeline stall occur in RISC Architecture?
b) Explain the need of concurrent models.

Q3) a) What are pipeline hazards? How pipeline hazards can be handled.
b) Explain various synchronization schemes adopted by Hardware/Software

interface.

Q4) a) Explain in detail SoC modeling in GEZEL.
b) What is Clock - Domain - Crossing (CDC)? Explain CDC friendly RTL.

Q5) a) Explain different architectural techniques that can be used to optimize
the performance of the coprocessor.

b) Explain the Limitations of Simulation?

SEAT No. :

P.T.O.



Q6) a) What are the limitations of static timing Analysis?
b) Explain the Implication on synthesis.

Q7) a) Draw and explain RTL to GDS II design flow.
b) Draw and Explain Generic three - stage pipelined context - based adaptive

arithmetic coder architecture?

Q8) a) What is Hybrid Power Management Technique?
b) What are the Factors Affecting delay and slew?

[4760]-1143 2
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[Total No. of Pages : 3

[4760]- 1145
M.E. (E & TC) (VLSI & Embedded System)

FAULT TOLERANT SYSTEMS
(2013 Pattern)

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

1) Neat diagrams must be drawn wherever necessary.
2) Assume suitable data, if necessary.
3) Solve any five questions.

P4177

Q1) a) Construct binary decision diagram for a given function: [4]

Y=ABC+AC
Y=AB+A B

b) Explain Structural model of RTL. Write on RTL model for a positive
edge triggered D-Flip-Flop. [4]

c) Write  a short note on errors and faults. [2]

Q2) a) Construct a primitive cube table for the circuit shown in Fig.1. [4]

b) Define unknown logic value. Construct AND truth table of 6-valued logic
for static hazard analysis. [4]

c) Write a short note on Delay Models. [2]

P.T.O.

SEAT No. :

i)

ii)



-2-[4760]-1145

Q3)  a) Find the set of all tests that detects the multiple stuck fault for fault
'a's-a-0 and fault 'b's-a-1 for the circuit shown in fig.2. [4]

b) Explain event driven logic simulation method with an example. [4]

c) Explain the Fault Sampling theorem. [2]

Q4) a) Explain Parallel Fault simulation in detail with appropriate example. [5]

b) Define Detectability. Find test vectors that determine the OR bridging
fault between input A&B in fig.3 shown below. [5]

Q5) a) Explain single input signature analyzer with suitable example. [5]

b) Classify different compression techniques. Explain Transition count
compression technique. [5]

Q6) a) What is Boundary Scan? Show a design for the boundary-scan cell
circuitry for a Bidirectional I/O pin in the IEEE 1149.1 methodology.[5]

b) Explain self-checking Berger code checkers. [5]
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Q7) a) Explain with block diagram the self-checking system for fault detection.[5]

b) Differentiate between On-line and OFF-line BIST. Explain in detail the
generic. Off-line BIST architecture at the board level. [5]

Q8) a) Explain following test pattern generation methods for BIST: [5]

i) Exhaustive Testing.

ii) Pseudorandom Testing.

b) Explain in brief the concepts with respect to DFT (Any2): [5]

i) Test points

ii) Partitioning large combinational circuits

iii) Initialization

iv) Partitioning counters and Shift Registers.
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[Total No. of Pages : 3

[4760]- 1153
M.E. (Electronics and Telecommunications) (Signal Processing)

STATISTICAL SIGNAL PROCESSING
(2013 Pattern)

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

1) Attempt any five questions out of eight.
2) All questions carry equal marks.
3) Figures to the right indicate full marks.
4) Make suitable assumptions wherever necessary.

P4182

Q1) a) A third order all pole Pade's approximation to a signal x(n) has been

found to be 1 2 3

1H(z)
1 2z z 3z− − −=
+ + +

[5]

What information about x(n) can be obtained from this model?

b) Derive first and second order all pole Model using Prony's Method for
following sequences. [5]

x

x(n) (n) (n 1)
r (k) 2 k 0

1 k 1
0 otherwise

δ δ= − −
= =

=− =
=

Q2) a) Develop the Levinson order update equation using all pole Prony's method
of modeling. [5]

b) For the given the autocorrelation sequence rx(k) compute the reflection
Coefficient Γ1, Γ2, Γ3, using scur's recursion. The autocorrelation
sequence is as follows. [5]

rx(k)=[2,-1,-1/4,1/8]T

P.T.O.

SEAT No. :
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Q3)  a) State CR lower bound theorem with its regularity condition. [5]

b) From measurement of a process x(n), the autocorrelation sequence is
found to be as follows, [5]

 rx(k)=α|k|;|k|

M &| | 1.α≤ <

Estimate the power spectrum using

i) The Blackman-Tuckey method with a rectangular window.

ii) The minimun variance method.

Q4) a) Explain steepest descent algorithm in brief. Also derive equation for
updating its weights. [5]

b) Consider the single weight adaptive filter shown in fig. a. Find its system
function H(z) relating d(n) to e(n) using LMS algorithm. Also determine
range of values for μ for which H(z) is stable. [5]

Q5) a) Explain in brief how power spectrum can be estimated by stochastic
signal modeling? [3]

b) What are special types of random processes? Enlist expression for their
power spectrum estimation in terms of 

ω

. [3]

c) Compare parametric and Nonparametric methods for power spectrum
estimation. [4]

Q6) a) Define a regular process with its properties in brief. [3]

b) What is an asymptotically unbiased and asymptotically efficient
Estimator. [3]

c) The autocorrelation sequence of a process x(n) is as follows, [4]

rx(k)=[1,0.5,0.5]

Design a two coefficient LMS adaptive linear predictor for x(n) that has
a misadjustment M=0.05, and find the steady state mean square error.

Fig.a
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Q7) a) Enlist properties which a generalized adaptive filter should posses. [3]

b) Explain modified covariance metod of parametric spectrum estimation.[3]

c) Given a singal Whose first six values are as follows, [4]

x=[1,1.500,0.750,0.375,0.1875,0.0938]T

Using pade's approximations find a second order all pole model.
Comment on its stability.

Q8) a) Explain leaky LMS algorithm in brief. [3]

b) Discuss properties and limitations of Pade's approximation technique.[3]

c) Implement third order FIR filter H(z) = 1+0.5z–1 –0.1z–2+0.5z–3 using
lattice structure and step down recursion having the vector coefficients

a3=[1,0.5,-0.1,-0.5]T [4]
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[4760] - 1159
M.E. (E & TC) (Communication Network)

Broadband Wireless Technologies
(Semester - II) (2013 Pattern)

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

1) Answer any 5 questions.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right indicate full marks.
4) Use of logarithmic tables slide rule, Mollier charts, electronic pocket

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

P4185

Q1) a) Explain the steps involved in designing the receiver in orthogonal
frequency Division Multiplexing. [5]

b) Compare and contrast interleaved FDMA and single carrier FDMA. [5]

Q2) a) Explain the steps involved in Multiple Input Multiple Output  (MIMO)
transceiver design. [5]

b) Derive channel capacity for Single Input Single Output (SISO) channels.[5]

Q3) a) Compare and contrast between Time hopping ultra wideband and Direct
sequence ultra wideband systems. [5]

b) What do you mean by Energy efficient Medium Access Control? Explain
it’s working principle briefly. [5]

Q4) a) Explain the different types of schemes used in directional antenna MAC.[5]
b) Explain  the Multichannel Medium Access control system. [5]

Q5) a) Classify  the routing protocols on basis of their path selection criteria.[5]
b) Explain the concept of outage probability for video services in a multirate

DS - CDMA system. [5]

SEAT No. :

P.T.O.



Q6) a) What are the issues related to mobility in Wi - MAX networks? [5]
b) Explain the bandwidth  scheduling used in WiMAX Mesh network. [5]

Q7) a) What is grant scheduling and grant sizing in bandwidth management for
multichannel Ethernet Passive Optical Network? [5]

b) Explain QoS protection  and Admission control in Ethernet Passive
Optical Network. [5]

Q8) a) Explain basic steps involved in WOBAN routing. [5]
b) Explain  & draw the Integrated architecture for  Ethernet Passive Optical

Network and WiMAX Network. [5]

[4760]-1159   2
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[4760]- 1161
M.E. (E&Tc) (Communication Networks) (Semester - III)

MOBILE COMPUTING
(2013 Pattern)

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

1) Answers any Five Questions out of Q.1 to Q.8.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right side indicate full marks.
4) Assume suitable data, if necessary.

P4186

Q1) a) Explain various types of mobilities in mobile communication
environment. [5]

b) Explain various access methods in wireless communication along with
their application areas. [5]

Q2) a) Explain various features, architecture and security algorithm used in
GSM. [5]

b) Write a note on MIMO. [5]

Q3)  a) Discuss WML in details. [4]

b) Explain how GSM system can be enhanced to use a GPRS system. [4]

c) Discuss 2-G mobile telephone technology. [2]

Q4) a) Explain the authentication process in 802.11 frame work. [4]

b) Discuss the three tier architecture of mobile computing. [4]

c) Discuss 3-G mobile telephone technology. [2]

P.T.O.

SEAT No. :
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Q5) a) Explain in details about voice over internet protocol architecture. [4]

b) Explain GPRS architecture in details. [4]

c) Discuss 4-G mobile telephone technology. [2]

Q6) a) Explain dynamic channel allocation. [4]

b) What are the various issues to be considered in designing the WLAN
environment. [4]

c) What is H.323? Explain in detail. [2]

Q7) a) Write a note on VOIP [4]

b) Explain various security models used in mobile computing. [4]

c) Explain logical and physical channels in GSM system. [2]

Q8) a) Write a note on CDMA [4]

b) Explain multipath propagation with an example. [4]

c) What is handoff ? What is roaming? [2]
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Total No. of Questions : 8]

[Total No. of Pages :2

[4760]-1164
 M.E. (Electronics) (Digital Systems)

DIGITAL SIGNAL PROCESSING ARCHITECTURES
 (2013 Pattern)

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

1) Answer any five questions.
2) Figures to the right indicate full marks.
3) Use of scientific calculator is allowed.
4) Neat diagrams must be drawn wherever necessary.
5) Assume suitalbe data if required.

P4189

Q1) a) Compute the 4-point DFT of the following sequence: x[n] = {3, 0, 1, 2}.
From this determine the DFT of the sequence {0, 1, 2, 3} using DFT
property. [5]

b) Explain along with example overlap-save method for filtering long
length sequence. [5]

Q2) a) Explain the spectral analysis of ECG and speech signal. [4]

b) EXplain the DTMF signal detection using Goertzel algorithm. [4]

c) In short, explain the difference between DFT and DTFT. [2]

Q3) a) Explain the concept of designing FIR filter using windows. Which
window gives the best performance. [4]

b) Explain the steps in the design of Digital FIR filter using Frequency
sampling method. How this method is different than the Fourier series
expansion method. [4]

c) Compare FIR and IIR filter design methods in short. [2]

SEAT No. :
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Q4) a) Explain with a block schematic a sampling rate converter with a factor
of I/D. [5]

b) Design a single stage decimator to reduce the sampling frequency of
the signal from 512 KHz to 128 KHz. The band of interest is 0-60
KHz. Find the filter order and state the pass band and stop band edge
frequency. The pass band ripple is 1 dB and stop band attenuation is
40 dB. [5]

Q5) a) Calculate the wavelet decomposition for the impulse response [4]

h(n) = {1, 2, 4, 7}

b) What is multiresolution analysis? How wavelets are useful in it? [4]

c) Draw and explain Radix-2 DIT FFT butterfly structure. [2]

Q6) a) Draw and explain the architecture of Texas TMS320C6713 floating
point DSP processor. [4]

b) What is Code Composer Studio? Explain the use of CCS in developing
signal processing application. [4]

c) Explain the difference between fixed and floating point processor. [2]

Q7) a) Draw & explain the architecture of 'Blackfin' digital signal processor.[4]

b) Find the product of -5 and 7 using Booth's multiplication algorithm?[4]

c) State time scaling property of DFT. [2]

Q8) Write short notes on:

a) Write a short note on mapping between S domain and Z domain for
BZT technique of IIT filter Design. [4]

b) Software defined radio architecture. [3]

c) STFT over DFT. [3]
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PLDs AND ASIC DESIGN
(2013 Pattern)

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

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

P4192

Q1) a) Explain how FSM can be used for optimal digital design? [4]
b) Explain  with suitable example, state assignment and state diagram

optimization. [4]
c) Write a note on hardware and software codesign. [2]

Q2) a) Explain the principle of operation of pipelining and resource sharing in  a
system design. [4]

b) What are the top down approaches to design a system. [2]
c) Explain the significance  of fault tolerance in PLDs and ASIC design.[4]

Q3) a) Explain the architecture and functional block of CPLD  XC95 XX series.[5]
b) Explain the behavioral, data flow, structural VHDL modelling techniques

with example. What are the relevant advantages of each. [5]

Q4) a) Write VHDL code for four bit UP/DOWN synchronous counter with
parallel load facility. [4]

b) Classify and explain different types of test benches. [4]
c) What are the different types of delays associated with VHDL. [2]

Q5) a) Write logic implementation block in FPGA architecture. Explain sparten
- II CLB. [5]

SEAT No. :

P.T.O.



b) Is routing a critical issue in FPGA architecture? Explain why. What are
the techniques used in typical FPGA to handle routing issues. [5]

Q6) a) Draw and describe Xilinx vertex - II architecture. [4]
b) Explain the difference between simulation and synthesis in relation to

EDA. [4]
c) Explain the different libraries associated with STD _ LOGIC package of

VHDL. [2]

Q7) a) Classify and explain Gate array based ASICs. [4]
b) Explain the features of Mentorgraphics EDA tool. [2]
c) Write a note on IP core. [4]

Q8) a) Explain the ASIC design flow with neat diagram. [4]
b) Explain RTL to GDS - II flow in detail. [4]
c) What are ASIC cell libraries and what should it contain? [2]

[4760]-1167   2
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Total No. of Questions : 6]

[Total No. of Pages :2

[4760]-1172
 M.E. Production (CAD/CAM)

COMPUTER AIDED MANUFACTURING
 (2013 Pattern)

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

1) Question No. 5 and Question No. 6 are compulsory.
2) Solve Q. 1 or Q. 2 and  Q. 3 or Q. 4 .
3) Neat diagrams must be drawn wherever necessary.
4) Figures to the right indicate full marks.
5) Use of electronic pocket calculator is allowed.
6) Assume suitalbe data, if necessary.

P4194

Q1) a) What is Direct Numeric Control (DNC) system? Explain it. [5]

b) Explaiin rolling guide ways used in CNC. [5]

OR

Q2) a) Explain the meaning of following code. [5]

i) M09

ii) G03

iii) M30

iv) G70

v) G00

b) Prepare canned cycle for work piece shown in Fig.1. [5]

SEAT No. :

P.T.O.
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Q3) Write short note on: [10]

a) CNC-CMM.

b) Material handling System.

OR

Q4) a) Explain CNC Molding Machines. [5]

b) Explain elements of AGV's. [5]

Q5) a) Explain automated inspection's principle. Explain Contact & Non-
Contact inspection methods. [8]

b) Explain machine vision. [7]

Q6) Write short note on any three: [15]

a) Role of human workers in future automated factory.

b) Bar code technique or factory data collection.

c) Computer for local area network.

d) Impact of automated factory on society.
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[4760]-1175
M.E. (Production) (CAD/CAM)
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Total No. of Questions : 6]

[Total No. of Pages : 2

[4760] - 1176
M.E. (Production-CAD/CAM Engineering)

FINITE ELEMENT ANALYSIS
(2013 Pattern) (Semester - II)

Time : 2 Hours] [Maximum Marks : 50
Instructions to the candidates:

1) Q. No. 5 and Q. No.6 are compulsory.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right indicate full marks.
4) Use of non programmable calculator is allowed.
5) Assume suitable data, if necessary.

P4197

Q1) a) Explain the concept of functional. State the convergence requirement of
shape function. [5]

b) Enumerate the basic steps in finite element problems formulation? [5]
OR

Q2) a) Explain in brief the skyline matrix. Also, properties of global stiffness
matrix. [5]

b) Explain the influence of node numbering on the assembled stiffness matrix?[5]

Q3) a) Explain in brief different types of elements used in finite element
formulation. [4]

b) For the three-bar truss shown in figure below. Determine the nodal
displacement and stress in each member. Find the support reactions
also. Take E = 200GPa, Area = 350mm2. [6]

OR

SEAT No. :

P.T.O.
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Q4) a) Determine shape function in for CST element in terms of Cartesian
co-ordinate systems. [4]

b) A 2D plate loaded is shown in figure. Determine the displacements of
nodes using the plane stress condition. Ignore body forces. Determine
the reaction forces also stress in the elements. Assume thickness as
10 mm, E = 100 GPa & μ = 0.25 [6]

Q5) a) Using Reyleight - Ritz method, determine the expression for deformation
of cantilever beam subjected UDL. Take E = modulus of Elasticity,
I = moment of area. [8]

b) Derive expression for consistent load which varies linearly from P1 at
node 1 to P2 at node 2 on a beam element of length le. [7]

Q6) a) Explain Hamilton's principle along with derivation for equilibrium. [7]
b) Using two equal length finite elements, determine the natural circular

frequencies of the solid circular shaft fixed at end as shown in figure
below. [8]
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Total No. of Questions : 6]                        SEAT No. :

[4760] - 1178
M.E. (Production)

ADVANCED STRESS ANALYSIS
(2013 Pattern) (Semester - III)

Time : 2 Hours] [Max. Marks : 50
Instructions to the candidates:

1) All Questions are compulsory.
2) Figures to the right side indicate full marks

P4620 [Total No. of Pages : 2

Q1) a) Determine the principal direction and principal values of the second order
cartesian tensor (stress tensor)T as given below. [6]

ij

3 1 0
[ ] 1 3 0

0 0 1
δ

⎡ ⎤−
⎢ ⎥
⎢ ⎥= −⎢ ⎥
⎢ ⎥⎣ ⎦

b) Show that the airy stress function 

4 2 2 4
1 1 2 22 12 6x x x xΦ= + −

 Satisfies the
biharmonic equation.

4 0∇ =
[4]

OR

Q2) a) Stress tensor at a point is given by

5 0 0
[ ] 0 6 12

0 12 1
ijδ

⎡ ⎤
⎢ ⎥
⎢ ⎥= − −⎢ ⎥
⎢ ⎥⎣ ⎦

Determine maximum shear stress at the point and show that it acts in
plane which bisects the maximum and minimum stress planes [6]

b) Explain Generalized Hook’s law. [4]

Q3) Explain mohr’s circle for the 3D stresses and castigliano’s theorem. [10]

OR

Q4) Determine complex formulation of the plane elasticity problem. [10]

P.T.O.
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Q5) a) Describe stages in crack growth. [7]

b) Explain the terms isoclinics and isochromatics in photoelasticity. What
is there physical significance in measurement of stresses? [8]

Q6) a) Write note on Investigation and analysis of failures. [7]

b) Write note on CTOD. [8]



Total No. of Questions : 8]

[Total No. of Pages : 2

[4760] - 1179
M.E. (Production) (CAD/CAM)

COMPUTER AIDED PRODUCTION PLANNING
(2013 Pattern)

Time : 2 Hours] [Max. Marks : 50
Instructions to the candidates:

1) Attempt Q1 or Q2, Q3 or Q4 and Q5 or Q.6
2) Q7 and Q8 are compulsory.
3) Figures to the right indicate full marks.
4) Draw neat self - explanatory sketches wherever necessary.
5) Use of calculator is allowed.
6) Assume suitable data, if necessary.

P4716

Q1) Explain ALDEP use in facility planning. [5]
OR

Q2) Discuss different measures of forecast errors. [5]

Q3) Discuss  GT benefits and limitations. [5]
OR

Q4) Discuss use of quadratic assignment model adding new machines to existing
facility. [5]

Q5) Discuss ERP implementation issues. [7]
OR

Q6) Discuss evaluation of heuristics in view of production scheduling. [7]

Q7) a) Four jobs are to be processed using three machines. The time required
on machine ‘j’ for job ‘i’ is given in the table below :

Job Time required on
i Machine A Machine B Machine C
1 5 8 20
2 6 30 6
3 30 4 5
4 2 5 3

How should the jobs be scheduled so as to minimize the total time required
to complete all the jobs? [8]

SEAT No. :

P.T.O.
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b) The weekly demand for the product has the following distribution :
Demand 1000 1100 1200 1300 1400 1500
Probability 0.03 0.17 0.27 0.28 0.18 0.07

Simulate for 10 weeks and find expected demand. (Use random numbers
from calculator) [7]

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

a) Random number generation.

b) CDS algorithm for sequencing.

c) Software for ERP.

d) Gantt chart

e) MRP II
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Total No. of Questions : 8]

[Total No. of Pages :2

[4760]-1181
 M.E. (Production) (Manufacturing and Automation)

INDUSTRIAL AUTOMATION
 (2013 Pattern)

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

1) Answer any five questions .
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right indicate full marks.
4) Use of logarithmic tables slide rule, Mollier charts, electronic pocket

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

P4199

Q1) a) A hydraulic system requires 300 l/min at 25 bar pressure for 10 seconds
and 60 l/min at 350 bar pressure for 12 seconds. Calculate % energy
saved due to intensifier circuit. [4]

b) Explain with neat sketch proportional control valve and state their
applications. [4]

c) An external gear pump having gears with pitch circle diameter 120
mm, number of teeth 40 and face width 30 mm delivers 60 lpm at
1000 rpm. Calculate volumetric efficiency of pump. [2]

Q2) a) Draw a suitable pneumatic circuit for a driven by a single acting cylinder
with actuation of at least two (of three) manually operated valves. [4]

b) Briefly explain the principles of step counter method with a suitable
example. [4]

c) Draw a neat sketch of hydro-pneumatic circuit. [2]

Q3) a) Discuss the advantages of microcontrollers over microprocessors in
control operations. [4]

b) Draw ladder diagram that can be used to start a motor and then after a
delay of 120 second start a pump. When the motor is switched off
there should be a delay of 15 second before the pump is switched off.

[4]

SEAT No. :
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c) A sensor has transfer function of 2.5 mV/°C. Find the required voltage
resolution of the signal conditioning if temperature resolution of 0.15°C
is required. [2]

Q4) Write short notes on:

a) Explain formulation of linear quadratic optimal control problem. [5]

b) Variable displacement pump control for constant flow. [5]

Q5) a) Explain with neat sketch any one type of rotary feeder. [4]

b) Explain performance analysis of material handling system. [4]

c) Draw neat sketch of rotary indexing machine. [2]

Q6) a) Explain important functions of work cell controller in an industrial
robot. [4]

b) The linear joint of the industrial robot is actuated by the piston
mechanism. The length of the joint when fully retracted is 600 mm,
and when fully extended is 975 mm. If the robot controller has 8 bit
storage capacity, determine the control resolution of this robot. [4]

c) List any four criteria for selection of robot. [2]

Q7) a) Explain applications of multi-scale modeling in supply chain
management. [4]

b) What is need of fuzzification in decision making? [4]

c) What is adaptive nuero-fuzzy interface system? [2]

Q8) Write notes on:

a) Robot programming for welding [5]

b) Guiding technologies in AGV [5]
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Total No. of Questions : 8]

[Total No. of Pages : 2

[4760] - 1185
M.E. (Production)

MANUFACTURING AND AUTOMATION
Tool and die design

(2013 Pattern)
Time : 3 Hours] [Maximum Marks : 50
Instructions to the candidates:

1) Answer any five questions.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right indicate full marks.
4) Use of logarithmic tables slide rule, Mollier charts, electronic pocket

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

P4203

Q1) a) A simple cutting tool has 0°rake angle and 3° clearance angle. The maximum
length of the flank wear allowed before regrinding is 1mm. Assuming the
volume rate of wear of the tool to be constant, what will be the percentage
increase in the tool life if the clearance angle is increased to 7°? [4]

b) Explain effect of abrasive type, grain size, bonding material and structure
on the performance of grinding wheel. [4]

c) Define: [2]
i) crater wear
ii) Machinability

Q2) a) Explain the effect of tolerance of diameter of cylindrical workpiece on
V-block location [4]

b) What is foolproof location? Give one example. [2]
c) Explain analysis to determine width of diamond pin. [4]

Q3) a) Explain methods of reducing cutting forces in press tool operations. [4]
b) Determine the spring back angle and hence punch angle to obtain 90°

bend if thickness of part is 4 mm, modulus of elasticity of work material
2 × 105 MPa, punch radius is 10 mm, and part is subjected to a bending
moment of 3000 N. [4]

c) With neat sketch show various element of progressive die. [2]

SEAT No. :
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Q4) Write short notes on :
a) 3: 2: 1 principle of location [5]
b) ASA system of tool nomenclature [5]

Q5) a) Explain edging impression in forging die design [4]
b) Explain with suitable example the effect parting line selection on the grain

flow in forging. [4]
c) Explain function of flash in forging operation. [2]

Q6) For the component shown in Fig. 1 an injection mold is to be designed,
a) Determine ejector force. [4]
b) Calculate the mold opening force. [4]
c) Determine the diameter of the runner. [2]
Given that : Shrinkage = 0.96%, Coefficient of friction = 0.15, Material
constant for PVC= 0.9, Poisson ratio and Modulus of elasticity for mold
material are 3.33 and 2 × 105 respectively, Injection pressure= 50 MPa. Modulus
of elasticity for PVC is 3 × 103 MPa, thickness=2 mm.

Q7) a) Explain general steps in die casting die design. [4]
b) Discuss design of feeding system in die casting die design. [4]
c) Define following defects in die casting : [2]

i) misruns
ii) cold shuts

Q8) Write short notes on :
a) Determination of mold opening force in injection molding [5]
b) Selection of forging die meterial. [5]
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Total No. of Questions : 8]
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[4760]- 1187
M.E. (Production) (Manufacturing & Automation)

ADVANCED ROBOTICS
(2013 Pattern)

Time : 2 Hours] [Max Marks :50
Instructions to the candidates:

1) Neat diagrams must be drawn wherever necessary.
2) Figures to the right indicate full marks.
3) All questions carry equal marks.
4) Your are advised to attempt not more than Five questions.

P4205

Q1) a) Explain the six degrees of freedom associated with the manipulator. [4]

b) What is the basic structure of Industrial Robot? What are the advantages
of this structure for its application? [4]

c) Explain the terms compliance and resolution. [2]

Q2) a) Mention useful properties of rotation matrices. [4]

b) Explain homogeneous coordinates and homogeneous transformation
matrix. [4]

c) What is forward kinematics problem? [2]

Q3)  a) Give classification of grippers and explain with sketch magnetic gripper.[4]

b) Explain open and closed loop control systems in robotics. [4]

c) What do you mean by end effectors? Explain. [2]

Q4) a) Discuss considerations in gripper selection and design. [5]

b) List the steps involved in DH convention. [5]

P.T.O.

SEAT No. :
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Q5) a) Explain lead through programming in detail. [4]

b) Discuss various interpolation schemes used in motion interpolation.[4]

c) Explain the meaning of robot textual languages. [2]

Q6) a) Explain optical and non optical position sensors. [4]

b) Explain object recognition techniques in machine vision. [4]

c) Enlist the applications of machine vision. [2]

Q7) a) What are singularities of a manipulator? How are they classified and
Determined. [4]

b) Determine Jacobian and joint velocities for a 3 DOF planar arm with
revolute joints. [4]

c) What is a Jacobian? [2]

Q8) a) Describe monitor commands in VAL II. [5]

b) Explain the concept of low vision and high vision associated with Robot
vision system. [5]
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Total No. of Questions : 6]

[Total No. of Pages :3

[4760]-1190
 M.E. (Computer Engineering) (Semester - I)

HIGH PERFORMANCE DATABASES
 (2013 Pattern)

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

1) All six questions are compulsory.
2) Neat diagrams must be drawn wherever necessary.
3) Assume suitable data, if necessary.

P4208

Q1) a) Why is automatic index tuning a hard problem? Give an example. [4]

b) If you were about to create an index on a relation, what considerations
would guide your Choice? Discuss: [5]

i) Clustered versus unclustered indexes.

ii) Hash versus tree indexes.

Q2) a) Describe different transformations of global queries into fragment
queries in distributed database. [4]

b) Explain any two concurrency protocols in distributed databases to
ensure consistency. [4]

Q3) a) Explain how a TP monitor manages memory and processor resources
more effective than a typical operating system. [4]

b) Write a short note on (Any One) [4]

i) Long duration transaction

ii) Main memory databases

Q4) Solve Any Two.

a) Consider following DTD [4]

<?xml version="1.0" encoding="UTF-8"?>

<!ELEMENT report (section*)>

SEAT No. :
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<!ELEMENT section (section.title, section.content)>

<!ELEMENT section.title (#PCDATA)>

<!ELEMENT section.content (#PCDATA | anesthesia  | prep | incision
| action | observation)*>

<!ELEMENT anesthesia (#PCDATA)>

<!ELEMENT prep (#PCDATA | action)*>

<!ELEMENT incision (#PCDATA | geography | instrument)*>

<!ELEMENT action (#PCDATA | instrument)*>

<!ELEMENT observation (#PCDATA)>

<!ELEMENT geography (#PCDATA)>

<!ELEMENT instrument (#PCDATA)>

Create XML document and solve the following queries in XQuery on
XML

i) In the Procedure section of Report 1, what Instruments were used
in the  second Incision?

ii) In Report 1, what Instruments were used in the first two Actions
after the second Incision?

b) Consider following DTD for bid [4]
<?xml version="1.0" encoding="UTF-8"?>

<!ELEMENT bids  (bid_tuple*)>

<!ELEMENT bid _tuple (userid, itemno, bid, bid_date)>

<!ELEMENT userid (#PCDATA)>

<!ELEMENT itemno (#PCDATA)>

<!ELEMENT bid (#PCDATA)>

<!ELEMENT bid_date (#PCDATA)>

Create XML document and solve the following queries in XQuery on
the bibliography fragment

i) List the item number and description of the item(s) that received
the largest number of

bids, and the number of bids it (or they) received.

ii) List item numbers and average bids for items that have received
three or more bids, in

descending order by average bid

c) Explain SOAP architecture in web databases [4]
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Q5) a) Explain Time series analysis in Temporal Databases. [4]

b) Explain Mobile databases with suitable example. [4]

Q6) a) Explain Database Connectivity Standards and Object Database
Standards. [5]

b) Solve any One [4]

i) Explain CouchDB building blocks for large systems, self data
contain and Replication

ii) Explain Performance tuning using Materialized View and Schemas
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[4760]- 1196
M.E. (Computer Engineering)

ADVANCED STORAGE SYSTEMS AND INFRASTRUCTURE
MANAGEMENT

(2013 Pattern) (Semester - III)
Time : 3 Hours] [Max Marks :50
Instructions to the candidates:

1) Attempt any five questions.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right side indicate full marks.

P4213

Q1) a) Which components constitute the disk service time? Which component
contributes the largest percentage of the disk service time in a random
I/O operation? [5]

b) Explain the process of data recovery in case of a drive failure in RAID.[5]

Q2) a) Explain integrated implementations and Gateway implementations
mechanism of NAS? [5]

b) What are the different files sharing protocols used in NAS? Compare
NFS and CIFS. [5]

Q3)  a) What are the basic topologies used in a back-up environment? [5]

b) What is de duplication? Explain in detail. [5]

Q4) a) Write short note on the IT systems issues and business demands? [5]

b) What are the various Infrastructure management activities? [5]

P.T.O.

SEAT No. :
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Q5) a) Write short note on Design of I.T. Infrastructure. [4]

b) Explain with neat diagram Information Technology Infrastructure
Library. [6]

Q6) a) Explain various important factors that should be managed in Service
delivery process? [5]

b) Explain the following terms: [5]

a) Service level Management

b) Financial Management and Costing

c) Availability Management

d) Configuration Management

e) Tools and thier Integration
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Total No. of Questions : 8]

[Total No. of Pages : 3

[4760] - 120
M.E. (Mechanical) (Design Engg.)

OPTIMIZATION TECHNIQUES
(2008 Pattern) (Elective - I)

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

1) Attempt any THREE questions from each section.
2) Answers to the two sections should be written in separate answer books.
3) Neat diagram must be drawn wherever necessary.
4) Figures to the right indicate full marks.
5) Assume suitable data, if necessary and mention it clearly.

P4751

SECTION - I

Q1) a) What is optimization problem? Give the classification of optimization
problem with suitable examples. [10]

b) Explain the engineering applications of the optimization. [6]

Q2) a) State the necessary and sufficient conditions for the maximization of a
multivariable function f (X). [6]

b) Find the maximum of the function f (X) = 2x1 + x2 + 10. [10]

Subject to

2 2
1 2(X) 2 3g x x= + =

using the Lagrange multiplier method.

Also find the effect of changing the right-hand side of the constraint on
the optimum value of f.

P.T.O.
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Q3) a) Find the second order Taylor series approximation of the function. [8]

32
1 2 3 2 3 1( , , ) xf x x x x x x e= +

about the point
T* {1,0, 2}= −X

b) Minimize 2 2 2
1 2 32 3f x x x= − − [8]

subject to the constraints

1 1 2 3

2 1 2 3

2 12
2 3 8

g x x x
g x x x
= − − ≤
= + − ≤

using Kuhn-Tucker conditions

Q4) a) With the help of example explain the graphical method of optimization.
What are the limitations of this method? [8]

b) Explain the simplex algorithm. What is the difference between the simplex
algorithm and simplex method? [10]

SECTION - II

Q5) a) What is the difference between Newton & Quasi-Newton method in
solving an unconstrained minimization problem? [8]

b) Minimize the function. [8]

2 1( ) 0.65 [0.75 / (1 )] 0.65 tan (1 / )f x x x x−= − + −

using the golden section method with n = 6.

Q6) a) With the help of flowchart explain the steps of Powell's method. [8]

b) Compare the gradients of the function. [8]

2 2 2
2 1 1

0.5
( ) 100( ) (1 ) at 

0.5
f x x x ⎧ ⎫

= − + − = ⎨ ⎬
⎩ ⎭

X X

by Forward difference method and backward difference method.

Use a perturbation of 0.005 for x1 and x2 in the finite-difference methods.
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Q7) a) Minimize [12]

2 2
1 2 1 2 1 1 2 2( , ) 2 2f x x x x x x x x= − + + +

Take the points in defining the initial simplex as

1 2 3

4.0 5.0 4.0
,  and 

4.0 4.0 5.0
⎧ ⎫ ⎧ ⎫ ⎧ ⎫

= = =⎨ ⎬ ⎨ ⎬ ⎨ ⎬
⎩ ⎭ ⎩ ⎭ ⎩ ⎭

X X X

and α = 1.0, β = 0.5 and γ = 2.0 For convergence, take the value of ε as
0.2. Perform at least two iterations.

b) What is the reason for possible divergence of Newton's method? [4]

Q8) a) What is the difference between the interior and extended interior penalty
function methods? [6]

b) Minimize [12]

2 2 2
1 2 3 1 2 3( ) 9 6 18 12 6 8f x x x x x x= + + − − − −X

subject to

1 2 32 4
0, 1,2,3i

x x x
x i
+ + ≤
≥ =

Using starting point

T
1 {0,0,0} ,=X

Complete one step of sequential linear programming method.
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[4760] - 1221
M.E. (Chemical) (Environmental)
SOLID WASTE MANAGEMENT

 (2013 Pattern)
Time : 3 Hours] [Maximum Marks : 50
Instructions to the candidates:

1) Solve any five questions.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right indicate full marks.
4) Use of logarithmic tables slide rule, Mollier charts, electronic pocket

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

P4234

Q1) a) Estimate the moisture content of a solid waste sample with following
compositions. [4]

Component % by mass % moisture content
Food waste 15 70
Paper 45 6
Cardboard 10 5
Plastics 10 2
Garden trimmings 10 60
Wood 5 20
Tin cans 5 3

b) How to calculate the density of a solid waste sample. Explain the formula.[3]
c) Explain how to determine energy content on a dry basis of solid waste

sample. [3]

Q2) a) Solid waste from a new industrial park is to be collected in a large containers,
some of which will be used in conjunction with stationary compactors
based on the trafic studies at similar parks it is estimated that the average
time to drive from garage to the first container and from the last container
to the garage each day will be 15 & 20 min. respectively. If the average
time required to drive between container is 6 min and the one way distance
to the disposal site is 25 km (speed limit 88 km/h), determine the number
of containers that can be emptied per day, based on 8 hr workday. [4]

SEAT No. :
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b) Explain the layout collection route for the residential area for a town.[3]
c) If you were asked to determine the solid waste generation rates for four

community, how would you assess the seasonal effects if the only data
available had been collected during the month of december? [3]

Q3) a) Determine the amount of air required to oxidize completely 1 tonne of
waste having chemical equation
C50H100O40N The required coefficients are a = 50, b = 100, c = 40, d = 1.[4]

b) Estimate the theoretical volume of methane gas that would be expected
from the anaerobic digestion of a tonne of waste having composition
C50H100O40N. [3]

c) Discuss the fundamental laws on which all combustion calculations are
based. [3]

Q4) a) Determine the heat available in the exhaust gases from the combustion of
100 tonnes/d of solid waste with an energy content of 10,500 kJ/kg and
the following composition. Assume the incinerator residue contains 5%
carbon and the temperatures of the entering air and residue from the
grate are 25 and 425°C respectively. [4]

Element % by  mass
carbon 28

Hydrogen 5
Oxygen 22
Nitrogen 4

Sulfur 1
Water 20
Inerts 20

b) Explain mass fired incinerators with figure. [3]
c) Explain the use of RDF. [3]

Q5) a) What is meant by proximate analysis and ultimate analysis of solid waste?[4]
b) Define motion time measurement [3]
c) What are the factors to be considered deciding collection frequency in

SWM system? [3]
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Q6) a) If the overall efficiency of energy conversion process is 12.6%, estimate
the original energy content of the solid waste using the following
information. [4]
i) Energy loss = 25%
ii) Process fuel uses = 8%
iii) Gas turbine efficiency = 24%
iv) Electrical Generator efficiency = 96%
v) In plant power usage = 21%

b) With the help of neat sketch describe the operational components of a
land fill and state their functions. [3]

c) Elaborate the post closure care required for a secure landfill. [3]

Q7) a) A land fill area of (150 m × 100 m) is available for handling 25 years.
MSW for a town of 5,00,000 people. Out of the total landfill area only
80% Is actually available for land fill and other is used for auxiliary
services. Assuming that average per capita MSW discard per year in
town is 0.05 tonne, land fill density is 500 kg/m3, and that the 15% of the
actual land fill cell volume is used for solid cover, estimate. [5]
i) Land fill lift in one year
ii) Number of years for which the land fill can be used if the land fill

can't be increased beyond 25 m.
b) Explain the procedure for leachate management. [5]

Q8) a) Explain the economics of biomethanation plant in detail. [5]
b) Explain plasma arc process with neat diagram. [5]
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[4760]-1230
M.E. (Petroleum Engineering) (Semester - II)

ENVIRONMENTAL TECHNOLOGY IN PETROLEUM
ENGINEERING

(2013 Pattern) (Credit System)
Time : 3 Hours] [Maximum Marks : 50
Instructions to the candidates:

1) Attempt Any Five questions.
2) Figures to the right side indicate full marks.
3) Illustrate your answers with suitable examples and diagrams, wherever

necessary.
4) Write relevant question number before writing the answer.

P4237

Q1) a) Explain different types of spills and its treatment methods. [4]
b) Explain significance of Environmental Management System. [3]
c) Write a note on ‘Clean Development Mechanism. [3]

Q2) a) Discuss the methods used for disposing solid exploration and production
waste. [4]

b) What is down hole oil water separator? Discuss about types and
advantages of down hole oil water separator. [3]

c) What are the causes of oil spills? Describe chemical methods to prevent
oil spills [3]

Q3) a) Discuss about environmental control technology in drilling fluid and
produced water. [4]

b) Explain about offshore and onshore waste management options in oil
industry [3]

c) Describe waste water treatment technology in oil industry. [3]

Q4) a) Describe environmental control technology in production operation. [4]
b) What are the steps in minimizing pollution related to petroleum industry?[3]
c) Discuss about potential impacts of oil industry on the environment. [3]

SEAT No. :

P.T.O.



Q5) Write notes on: (Any Two) [10]
a) PTW (Permit to Work)
b) Disaster Management
c) QRA (Qualitative Risk Analysis)

Q6) a) What do you mean Environmental impact assessment? Explain in brief
with suitable example. [4]

b) Explain the principle of ALARP. [3]
c) Explain in brief responsibilities of team members in typical HAZOP

study. [3]

Q7) a) Discuss current environmental issues in offshore oil and gas field with
suitable examples. [5]

b) Discuss in brief various Environmental Regulations, Health and Safety
laws applicable in Oil and Gas Industries. [5]

Q8) Write notes on: (Any Two)  [10]
a) Accidents in oil and Gas industry
b) Risk Analysis and Management
c) HAZID Analysis

[4760]-1230   2
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Total No. of Questions : 8]                        SEAT No. :

[4760] - 1232
M.E. (Petroleum Engineering)(Semester - III)

ADVANCED WELL TESTING
(2013 Pattern)

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

1) Answer any five questions.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right side indicate full marks.
4) Use of calculator is allowed.
5) Assume suitable data if necessary.

P4416 [Total No. of Pages : 2

Q1) a) State the laws which are used for deriving the diffusivity equation, and
explain each one of them in detail. [5]

b) What is meant by ETR, MTR and LTR? Explain in detail. [3]

c) What  is the relevance of transient, pseudo steady state and steady state
flow regime in well testing? [2]

Q2) a) What do you mean by the continuity equation? What are the assumptions
that are used to derive the same? [5]

b) Explain the concept of superposition in space, with appropriate
diagrams. [3]

c) Write down the assumptions for deriving the line source solution of the
diffusivity  equation. [2]

Q3) a) What are  the objecties of a well test? Explain in detail. [5]

b) What do you mean by DST? Explain with its different time phases. [3]

c) What is significance of the multiple buildups and drawdowns in a DST?[2]

P.T.O.



[4760] - 1232 -2-

Q4) a) How is an isochronal test different from a modified isochronal test? [5]

b) Explain why a gas well test is different from an oil well test. [3]

c) Explain what is meant by pseudo pressure. [2]

Q5) a) What do you mean by method of images? [5]

b) Plot pseudo-pressure function vs. pressure, with the help of a graph.
Explain. [3]

c) Explain the various slopes that are observed in a typical well test. [2]

Q6) a) Explain the three types of empirical decline curves. [4]

b) What do you mean by IPR and VLP? What happens when they intersect?
[4]

c) What happens when you change the node position in Nodal Analysis?
Explain with graphs. [2]

Q7) Write short notes on:
a) Types of graphs used in decline curve analysis. [5]
b) Analytical decline curves. [5]

Q8) Explain in detail, What do you mean by:
a) Various solutions to the diffusivity equation. [5]
b) Bourdet derivative and its impact on pressure transient analysis. [5]
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Total No. of Questions : 8]

[Total No. of Pages : 2

[4760] - 1239
M.E. (Information Technology)

ADVANCED DATABASE SYSTEMS
(2013 Pattern) (Semester - II)

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

1) Attempt any five questions.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to right indicate full marks.
4) All questions carry equal marks.
5) Assume suitable data if necessary.

P4244

Q1) a) What do you mean by distributed data processing? [4]
b) Explain layers of transparency. [3]
c) What are components of distributed DBMS? [3]

Q2) a) What is vertical fragmentation? Explain with examples. [4]
b) What are layers of query processing? [3]
c) Give an example of operation tree. [3]

Q3) a) Explain distributed cost model with an example. [4]
b) Explain in detail join ordering in fragment queries. [3]
c) What is classification of concurrency control algorithm? [3]

Q4) a) How do you perform deadlock management in concurrency control
mechanism?  [4]

b) Explain execution of LRM commands. [3]
c) Draw a diagram of state transition in 3PC protocol. [3]

Q5) a) Explain database server approach through diagram. [4]
b) What are the parallel execution problems? Explain in detail. [3]
c) Explain fundamental object concept and models. [3]

SEAT No. :

P.T.O.



Q6) a) What do you mean by vertical class partitioning. [4]
b) What are architectural issues in distributed object DBMS? [3]
c) What is object identity? Explain with example. [3]

Q7) a) Define OODBMSs. Describe the features of OODBMSs. [5]
b) Explain data warehousing architecture. [5]

Q8) a) Discuss various data mining techniques. [5]
b) Explain knowledge discovery database process. [5]

[4760]-1239   2
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[4760] - 1247
M.E. (Process Instrumentation)
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Total No. of Questions : 8]

[Total No. of Pages : 2

[4760] - 1255
M.E. (Instrumentation and Control)

BIOMEDICAL INSTRUMENTATION
Digital Image Processing

(2013 Pattern)
Time : 3 Hours] [Maximum Marks : 50
Instructions to the candidates:

1) Solve any 5 questions.
2) Assume suitable data if necessary.
3) Use of Calculators, log tables, charts is allowed.
4) Figures to the right indicate full marks.

P4259

Q1) a) Describe various components of digital image processing system. [5]
b) Explain bightness adaption and descrimination. [3]
c) Calculate the memory required to store the 256*256 image with 32 gray

levels. [2]

Q2) a) Explain connectivity and adjacency with suitable examples. [4]
b) Explain Histogram Specifications with suitable example. [4]
c) Define distance measures and state their uses. [2]

Q3) a) Obtain the magnitude and phase spectrum of the following image: [5]
10 20 30
40 50  60
70 80 90

b) Explain Radaon Transform. [5]

Q4) a) Enhance the following image with laplacian filter. [5]
1 2 3
4 5 6
7 8 9

b) Compare image smoothing and image sharpening. [5]

SEAT No. :

P.T.O.



Q5) a) Compare image enhancement and restoration. [3]
b) Explain the process of image restoration. [3]
c) Explain image restoration using inverse filter and its digital implementation.[4]

Q6) a) Explain any one pattern classification using suitable example. [4]
b) Explain signature discriptors. [3]
c) Explain canny operator for edge detection. [3]

Q7) a) Enhance the following image using high pass filter. [5]
1 2 3
4 5 6
7 8 9

b) Detect edges in the following image using sobel operator. [5]
1 1 1
0 0 0
1 1 1

Q8) a) Enhance the following image using high pass filter in frequency domain.[5]
1 2 3
4 5 6
7 8 9

b) Explain JPEG 2000 image compression process. [5]

[4760]-1255   2
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Total No. of Questions : 8]

[Total No. of Pages : 3

[4760]- 1266
M.E. (Polymer Engineering)
POLYMER RHEOLOGY

(2013 Pattern) (Semester - III)
Time : 3 Hours] [Max Marks :50
Instructions to the candidates:

1) Solve any five questions from total 8 questions.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right side indicate full marks.
4) Use of calculator is allowed.
5) Assume suitable data, if necessary.

P4264

Q1) a) Correct section of runner of 50 mm length in an injection mould is to be
selected based on the minimum pressure drop as per the designer's
requirement. Full circular, half circular and rectangular are the three
sections considered by him. Runner diameter for circular or half circular
of  8 mm can be accommodated and section size of 5 mm by 8 mm for
rectangular section can be accommodated. The mould is designed for
flow rate of 25 gms/sec for the polymer whose melt density is 0.8 gms
per cubic centimetre. The polymer follows the power law of the form

0.5τ= 2,00,000γ  where 

τ

 is in N/m2 and 

γ

is in sec–1

What should be the choice? [4]

b) An injection mould of eight cavities is to be designed for balanced flow.
Suggest at least one balanced as well as one un-balanced layout. For un
balanced layout suggest the methodology to balance the runner system.[4]

c) Write in short about Planar Extension. [2]

Q2) a) Explain Boltzmann Superposition Principle. [5]

b) Explain in detail at least two rheological models for extensional
viscosity. [5]

P.T.O.
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Q3)  a) A certain polymer exhibits non-Newtonian behavior confirming to power
law with constants n = 0.4 and k = 10 (Pasec0.4) The solution flows
through a tube having 20 mm diameter with a flow rate of 200×10–3 m3/hr
under laminar flow. Calculate the velocity at the centre and also 5 mm
away from the centre. Also calculate wall shear stress and shear rate for
the pressure gradient of the flow of 40 K Pa/m [4]

b) Write in short about effect of following process parameters on Polymer
rheology. [4]

i) Plasticizer addition

ii) Inert filler addition

c) Write in short about WLF equation. [2]

Q4) a) Obtain an expression for the wall shear rate for the Non-Newtonian flow
through a parallel plate. [4]

b) Analyze Maxwell Model for static stress relaxation. [4]

c) Write in short about Ryan Johnson Criteria. [2]

Q5) a) Write in short about- [3]

i) Loss tangent tan

δ

ii) Concentric cylinder rheometer

b) Write in short about phase separated block and graft copolymers. [4]

c) Explain the various effects of normal stress differences in case of
polymeric fluid flow. [3]

Q6) a) Prove that Non-Newtonian index of Power law model is the ratio of
activation energy of flow at constant rate of shear to that at constant
shear stress. [5]

b) Write in short about Turbulence damping (Tom's Effect). [5]
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Q7) a) Write in short about the concept of constant stress and constant strain
rate rheometer. [4]

b) Discuss Ellis model for polymeric flow. [3]

c) Write in short about non-liner viscoelasticity. [3]

Q8) a) Discuss effect of molecular weight distribution on polymer rheology.[4]

b) Discuss the use of online rheometer. [3]

c) Write in short about Zener model. [3]
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SECTION - I

Q1) a) Explain in brief the combined pitch and bounce motion an application
to multi wheel station vehicles. [8]

b) The sprung parts of a passenger car weigh 10 KN and the unsprung
parts weigh 950 N. The combined stiffness of the suspension springs
is 48.5 KN/m and that of the tires is 641 KN/m. Determine the two
natural frequencies of bounce motion of the sprung and unsprung
mass. [8]

Q2) a) A rear engine rear wheel drive passenger car has a mass of 1200 kg.
The weight distribution on the front axle is 38 % and that on rear axle
is 69 % under static condition. If cornering stiffness each of the front
tires is 34 KN/rad and that of rear tires is 37 KN/rad determine the
steady state handling behavior of the vehicle. If the vehicle has wheel
base of 2.31 m find critical/characteristics speed of vehicle. [8]

b) Explain Kinematic behavior of vehicles with rigid wheels and with
complaint tires. [8]

������
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Q3) a) Derive an expression for the steer angle δf required to negotiate a given
turn with usual notations. [8]

b) Explain most commonly used frequency weightings for whole-body
vibration with example. [8]

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

Q5) Write short notes on : [18]

a) Two degrees of freedom vehicle model for pitch and bounce.

b) Characteristic and Critical speeds.

c) Effect of wheelbase in road and suspension modelling

SECTION - II

Q6) A passenger car weighs 1.5 kN and has a wheelbase of 2.4 m. The center
of gravity is 0.85 m behind the front axle and 0.54 m above ground level.
The braking effort distribution on the front axle is 68%. The coefficient of
rolling resistance is 0.03. Determine which set of the tires will lock first on
two road surfaces: one with a coefficient of road adhesion μ = 0.8, and the
other with μ =0.2. [16]

Q7) A passenger car weighs 20 kN and has a wheelbase of 2.8 m. The center of
gravity is 1.3 m behind the front axle and 50 cm above ground level. In
practice, the vehicle encounters a variety of surfaces, with the coefficient of
road adhesion ranging from 0.2 to 0.8 and the coefficient of rolling
resistance of 0.015. With a view to avoiding the loss of directional stability
on surfaces with a low coefficient of adhesion under emergency braking
conditions, what would you recommend regarding the braking effort
distribution between the front and rear axles? [16]
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Q8) Explain with the help of labeled sketch mechanism and handling of tracked
vehicle (military vehicle). [16]

Q9) a) Explain two degree of freedom theory to include effects of traction
and braking. [8]

b) Explain in Brief the analysis of sprocket torques and speeds, required
to skid steer a tracked vehicle. [8]

Q10) Write short notes : [18]

a) Steering force and moments.

b) Types of dependent and independent suspensions.

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

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

P3939

SECTION - I

Q1) a) State and Explain various factors affecting wear. [8]
b) Derive equation for the law of adhesive wear as proposed by Archad.[8]

Q2) a) State possible causes of friction. [8]
b) Discuss various types of friction and Explain Coulomb classical theory

of friction. [8]

Q3) Derive the full Reynolds equation with assumptions and its significant terms.
[16]

Q4) a) Derive expression for flow rate through rectangular slot. What are
assumptions made while deriving the equation? [8]

b) State advantages, limitations and applications of hydrostatic bearings.
[8]

Q5) Write a short note on (Any THREE) : [18]
a) Tribology in industry.
b) Heat in bearings.
c) Petroff’s equation.
d) Tribological properties of lubricants.

SEAT No. :
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SECTION - II

Q6) Derive Ertel-Grubin equation in case if elasto hydrodynamic lubrication.
Discuss the short comings in this equation. [16]

Q7) a) Explain Gas lubricated bearings and state advantages and disadvantages
of gas bearings. [8]

b) Rayleigh step bearing has the greatest load carrying capacity of all
slider shapes. Explain. [8]

Q8) For Non -Newtonian behavior of lubrication oils explain the following.[16]
a) Bingham fluids

b) Thixotropy

c) Pseudo plastic flow

d) Dilitancy

e) Elasticity

Q9) a) With the simple sketch resolve the frictional effects in Tyre -road contact.
[8]

b) Explain tribological aspect of rolling motion. [8]

Q10)Write a short note on (Any THREE) : [18]
a) Elasto-hydrodynamic lubrication.

b) Tilting pad bearing.

c) Hertz Theory.

d) Piston pin lubrication.
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SECTION - I

Q1) a) Define Embedded systems. Explain its characteristics. [8]

b) What are the embedded system design challenges? Explain any four.
[10]

Q2) a) What are the different selection criteria of microprocessor in embedded
system? [10]

b) Explain the role of interrupts in embedded systems. What is difference
between polling and interrupt method? [6]

Q3) a) Which are the different methods of interfacing I/O devices? Explain
briefly. [8]

b) Explain the features of USB bus and communication using USB bus.
[8]
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Q4) a) What is MODBUS protocol? Explain the data transfer using this
protocol. [8]

b) Draw a schematic arrangement for a typical CAN network containing
a master and number of slaves. Explain the process of data transfer
amongst them. [8]

SECTION - II

Q5) a) What are the different software architectures? Explain round robin with
interrupt architecture in detail. What are its disadvantages? [10]

b) What is the difference between Real time operating systems and
conventional OS? [8]

Q6) a) Explain how shared data problem can be solved using semaphores?
[8]

b) What are the different task states? How task states are changed? [8]

Q7) a) What are the functions and applications of operating systems? Explain
any one. [8]

b) Explain the function calls for creating task and task management. [8]

Q8) a) With the help of block diagram explain the design of system in a car.
[8]

b) Write short notes on : [8]

i) Robot arm

ii) Smart card
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SECTION - I

Q1) For a fluid flow, derive the differential form of energy equation from first
principles. [18]

Q2) Explain the impact of general behaviour of different types of partial
differential equations on computational fluid dynamics. [16]

Q3) a) Derive first order accurate forward difference, rearward difference
expressions and second order accurate central difference expression
for derivative df/dx of a function f(x). [10]

b) Derive second order accurate central difference expression for derivative
d2f/dx2 of a function f(x). [6]

Q4) Write short note on :

a) Adaptive grid. [8]

b) Unstructured meshes. [8]
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SECTION - II

Q5) Explain :

a) The space marching technique. [9]

b) The relaxation technique. [9]

Q6) Derive the governing equations for quasi one dimensional compressible
flow in nozzle. [16]

Q7) Describe implicit method for solution of Incompressible Couette Flow.
[16]

Q8) Describe explicit finite-difference solution of the two-dimensional complete
Navier Stokes equations. [16]
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1) Answer threequestions from Section - I and three questions from Section - II.
2) Answers to the two Sections should be written in separate answer books.
3) Neat diagrams must be drawn wherever necessary.
4) Figures to the right indicate full marks.
5) Use of logarithmic tables, slide rules and electronic pocket calculator is

allowed.
6) Assume suitable data, if necessary.

P3943

SECTION - I

Q1) a) What do you understand by double wish bone suspension system?
Give its advantages during different kinematic conditions of the vehicle.

[8]
b) A motor car is fitted with a mono shock suspension system i.e. only

one shock absorber is mounted in front of rear wheel. The laden weight
of the bike is 240 kg. selecting a suitable material and assuming
appropriate deflection during rough ride, design the spring specifying
no. of active / inactive coils, mean coil diameter, wire diameter, solid
length, free length and types of ends. Draw a sketch showing its
mounting. [8]

Q2) a) Explain with help of neat sketch active suspension. [8]
b) With the help of neat sketches working of a hydraulic power steering

system. List the major component of mechanism and draw a hydraulic
circuit showing high pressure and return line. [8]

Q3) a) Differentiate between reversible and irreversible steering. [8]
b) Explain with the help of neat sketch self-energizing disc brakes. [8]

SEAT No. :
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Q4) Write short note on the following (Any three) : [18]
a) Caster and Camber.
b) Helper spring.
c) Electrical Power Steering system.
d) Load Conscious Valve.

SECTION - II

Q5) a) Explain with the help of neat sketch servo - power assisted braking
systems. [8]

b) Explain with the help of neat sketch Direct-acting vacuum servos. [8]

Q6) a) What is run flat concept? What are the design features of run flat tyre?[8]

b) Draw cross section of a tyre explaining the role of various components
in that. What are the factors improving road grip? [8]

Q7) a) Explain with the help of neat sketch scammell design. [8]

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

Q8) Write short note on the following (Any three) : [18]

a) Hydraulic braking system.

b) Retrading and manufacturing of tyres.

c) Aspect ratio.

d) Transmission of six- wheelers.
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[4760]-169
 M.E. (Mechanical-Energy Engineering) (Semester - I)

ADVANCED THERMODYNAMICS
 (2012 Pattern)

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

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

P4319

SECTION - I

Q1) a) Explain Law of corresponding states. [6]
b) Discuss the generalised compressibility chart with suitable diagram?[6]
c) State and explain Vander Waal's Equation of State [4]

Q2) a) Explain the phase change process from solid to gas with P-V, T-S and
P-T diagram for a substance which shrinks in volume on melting and
also for a substance which expands in volume on melting. [6]

b) Explain critical point and triple point of water with sketch. [4]
c) On mollier diagram, why do the isobars diverge from one another.[6]

Q3) a) Explain increase in entropy principle and entropy generation. [8]
b) Discuss the Law of degradation of energy and availability function of

closed and open system. [8]

Q4) Write a note on.

a) Availability and irreversibility [6]
b) T-ds relations [6]
c) Exergy Destruction [6]

SEAT No. :

P.T.O.
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SECTION - II

Q5) a) Write a note on Maxwell relations. [8]

b) Derive the relation 

2

( )
p T

v pCp Cv T
T v
∂ ∂⎛ ⎞ ⎛ ⎞− = − ⎜ ⎟ ⎜ ⎟∂ ∂⎝ ⎠ ⎝ ⎠ [8]

Q6) a) Explain the enthalpy of reaction with suitable example. [6]

b) Find the adiabatic flame temperature for methane-air stoichiometric
mixture. [10]
Consider initially reactants are at 1 atm and 298 K. Use following
data.

Species Heat of formation (kJ/kmol) Specific Heat Cp at 1200 K
(kJ/kmol.K)

CH
4

-74831 --

CO
2

-393546 56.21

H
2
O -241845 43.87

N
2

0 33.71

Q7) a) Discuss the Amagat's Law and Kay's Rule. [8]
b) As applied to statistical thermodynamics, explain the principle of

equipartition of energy. [8]

Q8) Write a note on.

a) The criteria for chemical equilibrium. [6]
b) Explain Inversion Curve and Joule-Thompson Coefficient. [6]
c) Clapeyron equation. [6]
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SECTION - I

Q1) a) Explain reactor effluent and its release into environment. [8]

b) Which are the sources of nuclear waste? Explain any four. [8]

Q2) a) Write note on disposal of radioactive waste. [8]

b) Explain Long-term behaviour of wastes and containers [8]

Q3) a) Explain process of Low Level waste Handling. [8]

b) Explain different kind of radiation interactions with matter. [8]

Q4) Write short note on (Any Three) : [18]

a) Ground water and radionuclide movement around repositories.

b) Safety assessment of geological disposal.

c) Treatment and conditioning of liquid waste.

d) Committed equivalent and committed effective dose.
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SECTION - II

Q5) a) What are the different ways to protect against radiation exposure? [8]

b) Explain effect of nuclear waste on human body. [8]

Q6) a) What are Pre-Treatment of Radioactive wastes before disposal. [8]

b) What do you mean by ‘Contamination’. What are different ways to
control? [8]

Q7) a) Which are the challenges in nuclear waste management? [8]

b) What are Principal technical requirements for radiation safety design.
[8]

Q8) Write note on (Any Three) : [18]

a) Radioactive Waste Recycling

b) Nuclear Waste Regulations

c) Dose Equivalent

d) Surface Contamination
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Total No. of Questions : 10]

[Total No. of Pages : 2

[4760] - 199
M.E. (Mechanical) (CADM&E) (Semester - II)

COMPUTER AIDED MANUFACTURING
(2012 Pattern)

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

1) Answers to the two sections should be written in separate answer books.
2) Attempt any three questions from each section.
3) Neat diagrams must be drawn wherever necessary.
4) Figures to the right indicate full marks.
5) Use of Electronic pocket Calculator is allowed.
6) Assume Suitable data, if necessary and mention it clearly.

P3946

SECTION - I
Q1) a) Explain with suitable example smart automation [6]

b) Explain advanced automation functions in detail [6]
c) Explain the modern maintenance and diagnostics systems used in

automated systems [6]

Q2) a) Explain different NC motion control modes and interpolations [8]
b) Explain with neat block diagram the configurations of computer numerical

control [8]

Q3) a) Differentiate between open loop and closed loop control systems [6]
b) Write a complete NC part program for the component shown in Fig. 1,

Draw the tool path and take raw material MS blank of 100 mm × 50φ,
spindle speed 600 RPM and feed 0.1 mm/rev. all dimensions are in mm[10]

SEAT No. :

P.T.O.

Fig. 1, Q. No. 3(b)
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Q4) a) Explain the engineering analysis of NC positioning systems [6]
b) Write a complete APT part program to generate end profile for the

component shown in Fig. 2. Use post processor call statement MACHINE
MILL, Draw the tool path and take raw material stainless steel blank of
160 mm × 100 mm, spindle speed 800 RPM and feed 0.15 mm/rev. all
dimensions are in mm. [10]

Q5) a) Explain the principle functions of CNC [8]
b) Explain the major features and elements of CNC machines [8]

SECTION - II
Q6) a) Explain product flow analysis in detail [10]

b) Explain GT applications in manufacturing processes [8]

Q7) a) Explain planning and implementation issues of FMS [10]
b) Explain FMS optimization in detail [6]

Q8) a) Explain Siemens concept CIM with neat block diagram [8]
b) Explain NIST – AMRF Hierarchical CIM model [8]

Q9) a) Explain in brief types of process planning and discuss their merits over
each other. [10]

b) Enlist and describe in brief CIM hardware and software. [6]

Q10) a) Write short notes on MRP- I [6]
b) Explain the principle of PDM & PLM . [5]
c) Write short notes on JIT concept [5]

Fig. 2, Q. No. 4(b)
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Total No. of Questions : 8]

[Total No. of Pages :2

[4760]-20
 M.E. (Civil) Hydraulics (Semester - I)

WATER RESOURCE PLANNING AND MANAGEMENT
 (2008 Pattern) (Theory)

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

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

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

P3739

SECTION - I
Q1) a) State and explain briefly various steps involved in planning of water

resource project. [9]
b) Briefly explain different objectives of water resource project. [9]

Q2) a) What data is required for planning of a water resource project? [8]
b) What do you mean by multi-objective analysis? Explain its use in

planning the models for water resources projects. [8]

Q3) a) Explain the role of water users cooperative societies in water distribution.
[8]

b) What do you mean by an integrated approach to manage water resource?
List out its salient features. [8]

Q4) a) Two reservoirs A and B are planned to be constructed at the cost of
Rs. 30 million and 60 million respectively. Annual maintenance and
operation costs of these projects are Rs. 7 lakh and 16 lakh. The annual
benefits from the projects are 4.6 million Rs. and 9.7 million Rs.
respectively. Which of the two projects is more economical if the rate
of interest is 10% and useful life of the project A is 45 years and  that
of project B is 75 years? [8]

SEAT No. :

P.T.O.
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b) Write short notes on : [8]

i) Technological options for water resources development.

ii) Social and Engineering aspects of water resources planning.

SECTION -II

Q5) a) Explain "National water policy". [8]

b) Describe "Necessity of water resources planning and management".[8]

Q6) a) Explain the term "State water disputes" with suitable examples. [8]

b) Describe the role of different bodies in water resources planning. [8]

Q7) a) Explain the procedure adopted for the preparation of feasibility reports
with reference to the following. [12]

i) Site conditions

ii) Investigations into resources

iii) Legal issues and all other factors bearing upon the design of
engineering works.

b) Explain in brief "Global water Partnership". [4]

Q8) Write short note on (Any three) [18]

a) ICOLD

b) ICID

c) State of art integrated water resources management

d) Irrigation management policy
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SECTION - I

Q1) a) Discuss Performance Modeling Tools in detail. [9]

b) Explain Continuous Time Markov Chain Model with suitable example.[9]

Q2) Define Queuing Network? Discuss in detail the M/M/1 Queue and M/M/m
Queue with suitable example. [16]

Q3) What is Birth & Death Process in Manufacturing Environment? Explain with
suitable example and detailed analysis. [16]

Q4) a) Elaborate the concept of Stochastic Processes in Manufacturing. [8]

b) Describe Semi-Markov Processes in Manufacturing. [8]
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SECTION - II

Q5) Define Flexible Manufacturing System. Explain in detail all the elements of
FMS. List advantages. [18]

Q6) a) What is Classical Petri Nets? Explain. [8]

b) Explain different types of Plant Layouts. [8]

Q7) a) Discuss Product Form Queuing Networks. [8]

b) Explain Extended Classes of Timed Petri Nets. [8]

Q8) a) Elaborate the concept of Semi-Markov Processes in Manufacturing. [8]

b) Explain Modeling of Kanban Systems. [8]
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Total No. of Questions : 8]                        SEAT No. :

[4760] - 205
M.E. (Mechanical) (CADM & E)

PRODUCT LIFECYCLE MANAGEMENT
(2012 Pattern)

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

1) Answer any Three questions from each section.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right side indicate full marks.
4) Use of Calculator is allowed.
5) Assume Suitable data if necessary.

P4755 [Total No. of Pages : 2

SECTION - I
Q1) Explain in detail CAD, CAM, EDM and PDM of product Life Cycle

Management. [18]

Q2) What is PLM Strategy? Explain the concept with its importance. Discuss any
four characteristics of PLM. [16]

Q3) a) Discuss key management issues in Product Data and Product Work Flow
in PLM. [8]

b) Explain the concept of Computer Integrated Management. [8]

Q4) a) Define and Explain any four characteristics of PLM. [8]
b) Elaborate the concept of Collaborative Engineering. [8]

SECTION - II
Q5) Discuss Different phases of Product Life cycle and corresponding technologies

applied in it. [18]

Q6) a) What is Distributed Database? Explain. [8]
b) Explain Product Organization structure in detail. [8]

P.T.O.



[4760] - 205 -2-

Q7) a) What are Information Authoring Tools? Explain. [8]
b) Describe Document and Hardware Management in PLM. [8]

Q8) Discuss in detail change Management and Configuration Management. How
they are related? Elaborate their role in PLM with importance. [16]



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

[4760] - 206
M.E. (Mechanical) (Computer Aided Design, Manufacturing & Engineering)

RAPID PROTOTYPING
(2012 Pattern)

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

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

P4742 [Total No. of Pages : 2

SECTION - I
Q1) Explain types of prototypes with three important aspects of interests. Discuss

advantages of rapid prototyping in different areas. [16]

Q2) What is solid ground curing? Explain process, working principle and
application with case study. [16]

Q3) Explain FDM process with respect to: [16]
a) principles, process, model & specification.
b) Application, Advantages.

Q4) Discuss process of selective laser sintering with.
a) Principles, model & specification, process.
b) Advantages, Application, case study. [18]

SECTION - II
Q5) Define rapid tooling. What is its need? Differentiate direct and indirect rapid

tooling Explain significance of spray metal deposition and EOS process.[16]

Q6) Explain. [16]
a) DTM rapid tool process
b) Key steps to use RP software with application.

P.T.O.



[4760] - 206 -2-

Q7) Comment on significance of STL file. What are its features? How and when
STL file is repaired? [16]

Q8) How rapid technology is applied in: [18]

a) Design & Material relationship.

b) Coin industry & GIS application.



�������	
	�

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

�������	���������
�

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

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

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

�� (��	$���	�������	)��	%� ��	���	����
����	���*	+�� ��	��
$�	���$���	�$

�
��,
����	��������	������	-�	��	������	�	�
������	��������	��������	
�
"����	.� �	������	���	��
$�	/��	�����	�����	��	�
����	$���	�	����
��
�����#	$����	���	�
$��	
��	��	%���	�����
�����	'���	���	���
����	
�	���
�����	�����	�
	���� ���

�� ���	��
$	����	��	,��


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


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

�� 23�����	0
������	1����	 4�������
�	 ����������	 ������#	 �������	 ���
����
��	�
	������	���	����%����� ���

������

��������	��
���
�����������

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

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

��
������
�
��
��������������
�

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

#� ��
�����
�������
�
����
�
�
�
�$��%�������������
�&��������
����%

�$���

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

�� �

*� +�(���
��
�������(������������"�$$�����
�

,� -
�����
������$$�%��)�$�����
�����
$��

.� /
��
"��$����
����&
�������$��$��
���
��$$
����

0� �

����
����%$��������"�����

�� �

P3740 ���������	��
����
����

SEAT No. :



����
�
�� 		�

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

�� 7
��
����	8�������

�� 9���3���
�	����������

�� :���
�����������	��

��	���	�
���	�
���������

�� 7�������	��
$�

�� 0
������	�����	
���	�	����	������

�������	
	��

��� �� ������	9���
��;�	������
��	
�	�
��
�� ��
�

�� 5����	��	-�<7	��	��
$���	���
���	�	:���
�����������	��

��	����	
�
��������	-�	��	��	���	����	
�	)�	��� ��	/��	�������	������	
�	�
�������
��
=����
��	
�	���	����	�������	��	��-	���	���������	��� ���

�� ������
�	����
�

��� �����	������	��	���	����	�������

���� �����	���
����

��� ��3����	���
�����

/��	�������	���	%��������	����
����	
�	$����	��	-�<7	���	����	%� ��	���
�	>	����	�� �	�������������

�	� �� �������	9���
��;�	�����	
�	��������� ���

�� 5����	��
��	�
��	
�	��
��������	�������	������
�	���	����������
�	������
�

�	�	�
�����
��	����
�	��������� ���

�
� �� �������	?�
�������	���	���������	��
�������	������	������
��	�
�	0��%
�
�����	
�	����������	��	����	����� ���

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

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

�� ������	8���	�����#	�����
���	��
$#	������
���	��
$#	��
�%	$���� ���

�����



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

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

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

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

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

�
�
#� ��
����$���
��#%�$���
��&%�$�'�
��(%�$�)�
��*%�$�+�
����%�$����
���#�
�� ,�������-���
���
��!�������������.�������

��/�
&� 0�-���
��
�������-���
�������������1�  �����
�
'� 2
��
1�3� �� ��
���
��  
����
(� �

����
����! ������%��1�����

��/�

�������	
	�

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

( ) ( )2 2
1 2 1 2F 4 5 subjected to 2 3 6 0.= + = + − =x x x g x x x

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

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

��� ����	�	�����	��
����������������
	������������
�
�������� ��
�
3 3 3 2 2 2
1 2 3 1 2 3( )  2 6 9f x x x x x x x= + + + + +

��� '	��
�����������������	���	�������������
	��
�
��	�������������������� ����
2 2

1 2 1 2 1 2F(x)  20X +26X +4X X 4 3= − −x x �

�	� 	� (�����)�����	���*�
�����
����������������
��++� ���

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

P3807 ���������	��
����
�����

������



���
��	 
	 ��� 
�


�������	
	��

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

�-��  ��.&�������/�&

 ����#�"�������0�&

�������
��������������������	����
�������1����	��
������������
�
� �2$�%�	���*� �%�3

��� ���������
	��
�
������ �4-$�5�2�4���������������	��%�2�$��������$%6������	��
�	�������7������
������	����
������ ��
�

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

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

��
� ��
�

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

( )22 2
2 1 3 2 1 1 2 2F(x)  0.5 0.5 0.5= + − + −k x k x x k x Px

����	� ����	�������8�
���9��������
���	���
������ ���

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

��
� ���

���



Total No. of Questions : 6]

[Total No. of Pages :2

[4760]-211
 M.E. (Electrical Control system) (Semester - I)

PROCESS CONTROL MANAGEMENT
 (2008 Pattern)

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

1) Answer to the two sections should be written in separte books.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right indicate full marks.
4) Use of Calculator is allowed..
5) Assume suitable data if necessary.

P4329

SECTION - I

Q1) Solve any two .

a) Give detail classification of motives and explain with suitable example.
[9]

b) Explain Leadership-definition, its importance. Explain leadership
style - models and theories of leadership styles. [9]

c) Explain the stress management. [9]

Q2) a) Explain Mathematical Modeling and it's principles. [8]

b) Explain Process reaction curve with diagram. [8]

Q3) a) Explain PID Controller and its tuning for Dynamic Performance. [8]

b) Explain Ziegler-Nichols method. [8]

SEAT No. :

P.T.O.
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SECTION - II

Q4) Solve any two.

a) With proper block diagrams, dfferentiate between feedback and feed
forward control systems. [9]

b) Why we need to convert continuous time signals to idscrete time signals.
&vice versa? Give physical example for this need. [9]

c) Explain temperature control system using feedback control method in
deatil.  [9]

Q5) a) Write short on discrete PID Controller. [8]

b) Explain with neat diagram, the temperature control of jacketed CSTR
by [8]

i) Conventional Feedback and

ii) Cascade control.

Q6) a) What is one way decoupling of two control loops? Why could it be
acceptable? [8]

b) Explain the Relative Gain array (RGA) for a process with two inputs
and two. [8]



��������	��
���
������������

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

�	��'���(���������������"�

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

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

#� ��
���
��
�������
�
����
�
�
�
�$��%�������������
�&������%

�
�

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

�� �

*� +�(���
��
�������(������������"�$$�����
�

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

/� �

����
����%$������.��"�����

�� �

P3808 ���������	��
����
�����

SEAT No. :

�������	�

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

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

�


� ������
�
��



� ��
�
�������������������




�  
�
��������

!"

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

�� ����
	��������������	����
��	���

0 3 0x x x+ ⋅ − =�� �

����������������������������������
�
�
������	
�
���� 0 1x x= =� 

�

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

�

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

!"
������



�
�����	���

��� %���
������	���&��������������������������	���������������
��� 1
G( )

( 1)
s

s s
=

+

�������	���
�����������������������'������� ± (��)�����
�������
�������
��

����
��������	�����������������������������������%�������������������
�
���


���

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

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

!"

�	� %���
������	���&�������������������
��� 2
G( )

( 1)
s

s s
=

+
�
��	�
����������������
��

��������'������� 2± ���	�	��	�(����� 1± ��#�����
�������
��	�$����'��������	
����
�
����������
�����
�
�������� 
���

�������	��

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

�

�� �
���
�, 
��


� ����
�
���



� %�������
������
�
���




� -��������������
������
�
���


�� .�����
�
���

!"

��� �� %����� ��������	
����������	����	�����
�������
�
������������������
���
����� 

�

1 1 22x x x= − −�

2 22x x= −�

�� /��������������
��������
����������
�
���	��
�
������

2 2 2
1 2 3 1 2 2 3 1 32 2 2 3x x x x x x x x x+ + + − + � 
��



�
�����	���

��� �� ������


� 2 2
1 2V x x= +



� 4 2
1 2V 2 2x x= +

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

1 2 2 1 2x x x x x= = − +� � � 

�

�� �
���
����
����, 
��


� 0��
�
���	��
�
���



� 0��
�
������
	��
�
���




� *����
���	��
�
���


�� *����
������
	��
�
���

!"

��
��� �
���
��1������&

2�������	�����	�����
���
������ �������������	�


�

�� )���������������������'���
������ �
����� �
���
����
�����������	��
��
�'���
���%�0�3�0%�4�56

7�����0�
��������������
������

���	�6�
�����
�
���	��
�
�������

� 
��

����7�
�����������������, 
���

�� *��
��������
	
�����	����������

�� ���������	���&��
����
8��
���

!"

�����
���
�, 
���

�� .�����+�������� 
����
8��
���

�� .����������� 
����
8��
���

�����



��������	��
���
������������

�������	�
��

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

������
��)���*�����������+�	$�����������	$�

���������	
��
� ����������
������

��
������
�
��
��������������
�

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

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

�
�

�� (�������)���
���
��&�������������*�������

�� �

+� �,�)���
��
�������)������������"�%%�����
�

-� �

����
����&%������.��"�����

�� �

����� ���������	��
����
����

�������	��

�������	
	�

������ �����	�
�����
��

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


�� �������� ���
������� �
���

��
�
�! ��

��

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

�� ���������������

�
����
#'��('���� ������
��! ����


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

�� )���������
��������

���
������������
�
�! ��


��
��� �� �������������
���������

����*�!	��(��*��� ��! ��


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


������ ) �������� ������
���������
�����+����������
�
�����������
��!&���( ��
����� �����������
����������! ��


�� ��������,-.&��
�
��(�� �������*��� �� ��


��

�	���� ������������ ������������������#�
�����������
�
����
���##���! ��


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


������



�������	
	��

�
� / ���

���������

�� ���
����0,1�
��� ���
����������������23'3!4'56�!� �
�
��������
��������
�������������78������ �����
�������������98������� ��
����������:8�!�;����� ��
������

���������

�� ���
���1,1�(!�!�!�� ��
����

��#�!

"
�������� ���������

�
������
����0,1�������������
�����4�����! �����


��

��� �� ��������<������,���+����
��!�	������$�(�
���������+����
���������<�
����,� ����


�� �������������������#�����=
����(
�*����������������������������������
����
=
����������>������������� ��+��! ��


������ �������������

�#���
��#��������+����������
�
������#���! ��


�� ����������
#����������
�� �(�� ��
?
�������������

�#���
� ��


��

��
���� ��������	@������������������� ��


��� )�����������

���������� �������*��
?
��������
��#��! ��


������� ��������A,"����������
�
�������# ��


��� ���������.�"����������
�
�������# ��


��

������ ��������A��
�����

������#�����=
�����
���
��( �� ������������"��������
�����

��
�
�! ��


�� ��������,�	��
���
�������#����������
�
��#��������
� ��


�����

�����

��� 		�



��������	��
���
�����������

�������	
�

��
���
���������������������������

�� 
!"#$��%� &#'�"���&�(
�

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

��
������
�
��
��������������
�

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

#� ��
���
��
�������
�
����
�
�
�
�$��%�������������
�&������%

�
�

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

�� �

*� +�(���
��
�������(������������"�$$�����
�

,� �

����
����%$��������"�����

�� �

P3947 ���������	��
����
�����

SEAT No. :

�������	
	�

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


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



� �������������� 
��������	�



� !��	����
���������
��������	�

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


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


�� "�������������$��
����	
�
�����
�����
��������
������"
���
���������
����
�
��	
�
�����
�����
��������
���������
�	
����������
��	������������
����������� ���


�� ���
������$����
���
���������"
���
�����������	���������
�
�����������
������
������
�������
��� �����
���������������� ���


������



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

���
���������$
����
�����
����	� ��


�� %���
������	
���
����	�������������	��� 
��������������� ��������
�����
���	���
���
�����
�������	����� ��


�� &����
��������
����$
��
��'�"
���
��������
����$
��
����������������
�
���
���������
��$��
��������
	��
���
�����	
���
����	�������������	������


�������	
	��

��� �� ������$��
��������
��������������������	��
���
��������������
���������
��������(���������������������
���
��������
������������������' ��


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



� )������������
�����



� )����������
������� ��


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


� ����
��



� *
����
��




� ��������
����������	���	


$� )�����������+���������������
���

��� �� &�����������������
��������	��������������	��
��'�,
$�����������
�
���
��
�����	�������	����
���������
���������� ��


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


�� ������ �����-�.������-�� ��
��
���� ��	� �
���
���
��� ��� �
������ 
��
����
���
���
�����������	��
�����	�������
�� ���


�����

���																																												�



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

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


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


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

�
���	�"

�
�+
����)�������������
��

"
�
�+���/�"

��
+��� ���


�����

�����

���																																											�



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

�������	�
��

���������������������������������

���������	
���
�����
�	�
��
�
	��

�
�� �!���������������"��	�##�

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

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

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

�� �
*� +�(���
��
�������(������������"�$$�����
�
,� �

����
����%$������-��"�����

�� �

�������	
	�

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

���������� ��
�

��  �����������������������

���
���!����������	����������!

� � � � � �
0 00 1 0

0 0 1 1 2

024 4 1 1

x t x t u t

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

�

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

���
��� 3, 2 3, 2 3S j j�� � � � � ����

��� �� "�����
�!
��������!� ��	�����

���
�#������������

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

�� ��
�

�� ��	�����$
����%������
�� ��	�����&
���
��'$% &���!���������������
��	�����������������������
�����������!���������������

���
��
������
($% &(� ���


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

��� �� ��	�����
�����!�������������������	�������������) ���
�� �!����
��������������
�
��� �������������
�

�� ������������	���������

�
�	���
���������������
�����

���
�������������
�
���

���
�� ��
�


� *����������

�����
����������������
���

���
�����	���������
�������

�����

���
��� ���

P3948 ���������	��
����
�����

������



����
�	 
	 ��� 
�


�������	
	��

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

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


� �����������!	�
����		��
���
���
�� �����
����+����������
���� ���

��� �� �����%�
�����������
���������	�������	������������	�������,�%�����
�
��
����-���������������� ���

�� .��������
�������
���
��
�� �����
����+������+���
�������	�����
���������
����	���������

�����
�� ���


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

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

�� 0���
��
�1��	���2�����
��

���
�� ���

�� 2����
��	������	�����������
� ���

� $���������
��	���

���
�� ���

���



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

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

�������	
��
�

����	��
������

�����
�
���� ���������������!��	�""�

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

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

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

��*�
+� ,�(���
��
�������(������������!�$$�����
�
-� �

����
����%$������.��!�����

��*�

�������	
	�

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

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

��������! ��


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

���
��$	���	���
	���	
������������	 ���	��������! ��

%�

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

���������	�����	
��
�	������
$	
�����������	��	���������! ��


�� (	
������	�����	������
$	
������	������	��� ���


� �
� �� �

G s
1 0.1 1 0.2

k

s s s
�

� �

"�����	 �	 ��������	 
����������	 ��	 �������	 ���	 �����
���	 ������
���
���
������)

�� *����	������	 45m� � �

��� +���
���	�����	
�������	 18secvk ��
,������	 ���	 
���
�	 ��	 
����������	 ���	 ���
	 ���	 ���	 ��������	 ���

����������	���	��
����������	������!

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


����	���	����	���	���������! ���


P3949 ���������	��
����
�����

������



�����
	 
	 ��� 
�


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


%�

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


�� "��
����	���	
�������	������	���	���������	���	�����	����	��	�	����
��
������	
������	������	
���	����#����	��������	���
����	-.��/.��!	"��

���	���
	
����	���	
����	���	���������!	/�
	��	�������	����	�����	����	��
������	���	�������	���������
�! ���


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


�� �������	
���	��������	�������	���	�����#�����	��
������	���	����������
���	���#������	
������	������	
���	����#0���	��	���#������	�������!	-���
���	���������	��	���
	
����! ���


%�

�	� �� &������	
����
����	���	 �*����#�����	�������	���	 �"��
������	���
����
������	���	���	������	��	���������	
������	������! ��


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

������	������	
���������	%1#%22	.3����	������	���#���������	�����	���
���
������	���
����	������!	"��
���	���	���������	��������	��	���������

������	������	�����	"2	������! ���


�������	
	��

�
� �� �������	
���	��	�������	���	��������	���
���	
��������������4	�������������
���	����#0���	
��
��������! ��


�� %������	 ���	���
�����	 ���	���������	 ���	���������	��	�	
������	 ������
�����������	 ��	 �����	 ���
�	 ����4	 �����	 
�������	������!	-���	 ���
���������! ��



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


� � � � � �
� � � �

x t Ax t Bu t

y t Cx t

� �

�

�

5���	�����	��������4	"��
	���	���
	
����	��	����	���	���������!



�����
	 
	 ��� 
�


%�

��� �� %������	���	���
�����	��	�����������	���	
��������������	���	�������������
��	�	������	
������	������	�����	
�������	������!	-���	���	���������!��


�� 3����������	���	
��������������	���	�������������	��	���	�����
���	������!���


� � � � � �

� � � �

2 1 0 1 1

0 2 1 2 2

0 00 0 1

0 01

0 1 1

x t x t u t

y t x t

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

�

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


�� (	
������	������	
������	������	�����	��	) ���


� � � � � �
0 1 0 0

0 0 1 0

10 1 0 1

x t x t u t

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

�

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

2, 3 2 and 3 2S j j�� � � � �

%�

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


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


������ �������	���	��������	����
����	��	*4	*3	���	*3"	
���������! ��


�� 2��	�	���
���	
������	�����	
���	�����	��������	���
���� ���


� � 3 2

64

14 56 64pG s
s s s

�
� � �

���	6������#1�
�����	������	��	������	�	�������	*3"	
���������	���	����	������



�����
	 
	 ��� 
�


%�

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


�� �������	�������	���	����
�	��	��������	������	�7�	��	���	���������	��	�������

������	������! ��



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


���



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

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

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

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

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

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

�� �
*� +�(���
��
�������(������������"�$$�����
�
,� �

����
����%$������-��"�����

�� �

�������	
	�

��� �� ������	
���

�
�

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

��� �� ������	
���

�
�

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

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

 ����	�����
 �	�
�������	�����
��
���

������� ����

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

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

�������	
	��

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

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

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

�	� �� ������	
�
�
 ��
��
�����
�	
�	����
��	�����	�
������
�	
�����
���������
�
�� ������	
�������	�
������
�������	�
������
�	
�����
�������
'����
�
	���

�	
�����
���������	� ����

���

P4736 ���������	��
����
�����



��������	��
���
������������

���������	��
����
�����

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

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

���������	
��
� ����������
������

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

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

���������	
 ���
 �����
 ������
 ��
 ��������
'� ������
 ��������
 ����%
 ��
 �������	��

�����

�������	
	�

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


�� ���	���

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

 ���
	��

⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡

++

++=

3

1

1

1
1

1

2

1

)(T

ss

sss
���


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

$%

��� �� &�����
	���	�������
 	���
�
�����
	��	�'��� ��

�� ���

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

����	�

�������	��



�����

��� �

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


[ ]0E
110

001
C

11

10

01

B

300

02-0

121

A =⎥
⎦

⎤
⎢
⎣

⎡=
⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡
=

⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡
=

$����
	���	���

���	������	����	��	���	
�
����

�
� �����	�
�	������
	��
�����
	���	����	
����	��
������������	�	(�
�	�
��
�� ���
��
������������	��	���	
�
���	 ���
	������ ���


⎥
⎦

⎤
⎢
⎣

⎡=
⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡
=

⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡
=

100

101
C

10

01

00

B

131

120

101

A

$%

��� �����	 �
�	 ������
	 ��
�����
	 ���	 ����	 
����	 ��
�����������	(�
�	 �
��
�� ���
��
����������	��	���	
�
���	 ���
	�����	" ���


⎥
⎦

⎤
⎢
⎣

⎡=
⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡
=

⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡
=

100

101
C

10

01

00

B

131

120

101

A

��� �� )�
��

	�
	������	���	����	�������
�	�
�
 	*�
���	�����	'�������	!�������
+*�'!�� ��


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

⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡
=

⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡
=

1

0

0

B

1-3-2-

100

010

A

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


�	-	./	�
�	+.0	± 	/�� ��


$%

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

�� ����������
��� %���������������



�����

��� �

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

�
���� ���

�� 1�
,�
���������	��
����
��� �����	������
 	��
����

�������	
	��

��� �� &�����
	���	������
	��	��	��

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


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

����	�� ������	�������� ��


$%
��� )���
�	2������
��
3	��
�	������
	���	���������	���	
����
 	�������	��
����

�������	�
�
 	2������
��
	������� ���


��� �����	���	4�
���� �
5
	��
����	���
������	)�
��

	
���	��	
���	���������
��	
����
 	�������	��
����	�������	�
�
 	4�
���� �
5
	��
����	���
���������


$%
���� ��

����	���	��
���	����	�
�����
��

�� !��
�	$����	��
����	��
����
)()()( txtutx +=�

6
�
 	2������
��
	������	 ��
�	 ���	�������	 ��
����	 ���	�7+��	�����

��
���8�
	���	��������
��	�
���	
2

2 2

0

1 1
J (2)

2 2
x u dt= + ∫

9���
"	�	+:�	-	0		��+/�	-	.0� ���

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


���� �� &�����
	���	;�
 ,;�
 	��
����	
����� �	�
�	
����	��
	����
�� �
� ���

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


$%

���� �� )�
��

	 �������	 ���	 �������
	 ������
	)�
����	 ��� �����
 	 �
�
4�
���� �
5
	��
����	���
������ ��


�� &�����
	������8����
	��	��
����	��� �����
 	��
��	�
 ���

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

���



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

�������	�
��

�������������������������������

��������	�
�����
���
�

	�
	
��������
����
�
�� �!�������

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

�� ���
��
�����
��
� �!

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


����+�
����,�

�������	
	�

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


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

�����������
�� ��


�� ����	�����	

��� ��	�������


���� �����
����������

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


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


0 1 1

1 1 2

0 0 3

A

� �
� �
� �� � �
� �� �

��� �� %���������	� ����������	
���������	����	��
�������	����	���
�������� ��


�� !�����	����������	���
�����������
����	����	
� � � � � � ��Ty t t e t�� � ���	�	

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

�� & �̂ �(λ�&ϕ�ϕ��� ��


P4709 ���������	��
����
�����

������



�����
	 
	 ��� 
�


��� ����	����	������������		�) ���


�� �������	���*�����
	�+	����

�� ,��	�����-	������

�� #	����� 	�����������

�� !����	��
������

	� .���	���#	���������

�������	
	��

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


�� ���
������	���
	��
��	�	����	������
�����/#������	�� 	���	�%���������	
	'������� ��


�	� �� .�� 	���	�+�������� 	������-	����)�01�2�,!%3���(1���4�1��,0!��2%1��,3��%1�����


�� 1����	�
��	
�������������������
	 	
��254�6�������������	��	������	��	������

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

10
G s

1 10s s s
�

� �
7������������


		����8�������
�����	���!�
��
��	���	��
�����	������9��������	��
�����	
�	�����/����������	�%	���������
���������	����� ���


�
� �� %�����������	���
���	�:�������		�����%�������:� ��


�� ���
������	����8�����
���������	��
�������	�	��;� 	��������
��������
�
���������	�	� ��


��� <������������	�+�/���
	�����-������ ���	���7��	��������+#1��
���������	�

�	�����	���� � �G s
b

s a
�

�
7���	�	��� ������ ��	���8������/�	� ������

	�� ��

�� 	�� ��� � � � � � �1 2cu t u t y t� �� � 7� ���� ��	� �	���	�� �
��	�� 
�������	
� ��

.m
m m m c

dy
a Y b u

dt
�	 
 �%���� ��	� ����
������������������ ������	� ��	� ���

�	������

1����	� � � � � � �2 22
2 1

1 1 1

2 m mV e b a a b b
by by

� � �
� �
� �� 	 	 
 	 
� �� �

� ���




�����
	 
	 ��� 
�


=#

��� �� %	�� 	���	�+�/���
	�����	��
������	�����4������
�������� ��


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

and ;
dv dy

av bu v
dt dt

�	 
 � ���	�	�����������	���8�����

1����	���	�������
�
��� � �1 2cu u y v� �� � � ������	������������������	���	�

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

�������������
��������	��������������� 	����� � �
2

2 2s 2 �mG s
�

�
� � �

%	�	����	���������� 	�������
�
����������>�������	������	�	�������������	
�	���	����>	��� 	����������	�� ���


���



��������	��
���
�����������

�������		

���
�������
������������

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

�	��'
�(���)�
���)�*��)�!�
��)+)�*)��!�

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

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

�
�

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

��'�

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

*� +
��
)��� �� ��
���
��  
����

,� �

����
����! ��������)�����

��'�

-� �  �.��
��
�
������
�"� 

�'�

P3741 ���������	��
����
�����

SEAT No. :

�������	�

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

����
����	��	��
��
���������� 
��

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

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

�

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

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

�� ��������	
��	�
����	��	����
�	�������	��
�	���
	�%�
��� 

�

��� �� �������	 
��	 ��
��
��
	 ��&��
����	 ��	 &��
����	 ���	 ����'��	 ������

��
����
��� 

�

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

�� ���
	���	�((	������)	���
�	�
�	��&��
����� 
��

������



�
�����	��

��� �� �������	&������	������
���	��	*�	������� 

�

�� �������	
��	+�,-+	���
�����
���	��
���� 
��

�� ���
�	�	��
�	��	(����

	��	#�����	���	����
��	���
��� 
��

�������	��

��� �� ��������	��	�����	.�����
�����	*������
���	���
��	/.*��� 
��

�� ���
�	��	�����	
��	(��
����
�	��	.*�� 
��

�� �������	��	����
	���������� 

�

�	� �� ���
	���	!�
	0��1��
����) 
��

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

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

�

�
� �� ��������	�
�
���	���	#

����
�	��
������ 

�

�� �������	������	��	.*�� 
��

�� ���
�	��	�����	��	��
�	������
���	���	��
�
	
���������	��	.�*��� 
��

��� �� ��
����	��	�

����
���	��	+
��	(����	(�����
	��
�	����	����
� 

�

�� ���
�	��	����
	
��	���
����$�	����	��	.*�	���	��
��	���������� 
��

�� ��
����	��	�����	"��!$� 
��

�����



��������	��
���
������������

�������	�

�
��
���
����������������������������

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

���������	
��
� ����������
������

��
������
�
��
��������������
�

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

$� %�&���
��
�������&������������#��������
�

�� '

����
����(��������)���� �������

��!�

*� '�
)��
��
������)
�
����
�
�
�
����(��)����������
�+��������
)���(

�
�

,� -�������&���
���
��(�����)��)���� �������

��!�

����� ���������	��
����
����

�������	��

�������	
	�

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


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


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


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


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


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


������



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


�� *��	���
�
��������
������


��� +����
	�
�
��������
������


���� ,�����	��
�
��������
������
�

( )
( )( )

1

1 1

10 1 0.5
G( )

1 1 0.5

z
z

z z

−

− −

+
=

− −

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


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


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


�������	
	��

�	� �� �������	�
���	�	����	���
�����
	��
�����#-.�����	�/���������������	���
���	�� ��


�� ����	������������	�������	
���
��������
�������*0,� ��


�
���� *������
�	����������
	�����������	����	���� 10�234+56�����	��������


�� �����������������������	����	����*0,� ��


������ 0���	����������(	���	����	����� 10�234+576�*0,� ��


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


������ 0���	���
�	�������������������	���������	�	���������*0,� ��


�� ��������
���	�	����

�	����
���
	����� 10234+56� ��


��
��� ����������	����	������	�������
���&��������� 10234+576�*0,� ��


�� ���������������
����	�����	���������*0,� ��


�����

�����

��� 	�



��������	��
���
�����������

�������		

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

�	��'���(���������������))���
�����*��)))���+�,


�

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

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

#� ��
���
��
�������
�
����
�
�
�
�$��%�������������
�&������%

�
�

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

�� �

*� +�(���
��
�������(������������"�$$�����
�

,� �

����
����%$������-��"�����

�� �

P3950 ���������	��
����
�����

SEAT No. :

�������	�

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

���
����	 ���������
���	 ��

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

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

[ ]1 0 1
; ; 0 1

1 1 1
A B C

⎡ ⎤ ⎡ ⎤
= = =⎢ ⎥ ⎢ ⎥

⎣ ⎦ ⎣ ⎦

�����������	���	������

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

��

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

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

�� !�����	�����

��� "�����	�����

���� #�������	�	��������	�������

�� ��	 A 1< �	���$	����

%�	&	'(��	)	*	+	'	+	'�	+	���� 
��

������



�
�����	��


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

1 1 2

1 12

2 21

A B B

G(s) C 0 D

C D 0

⎡ ⎤
⎢ ⎥= ⎢ ⎥
⎢ ⎥⎣ ⎦

$���	����
	���������� 

��

��� �� ������	0
�
	��
	0∞	�����
	��
	�����	���	�����	��
���
	��	����� 
��

�� 1��
���	���	�����
���	��	���������	23∞	����� 
��

�� 4��
���	$�

	����
����	��
	�������
	�����
���	��	 ���	�������	,����	 ���
���
������	���	�������
	�����
���	���	�
���	5�6	��
	������

��	5�6� 
��


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

1
0

s 2P
1

0
s 2

⎡ ⎤
⎢ ⎥−= ⎢ ⎥
⎢ ⎥
⎢ ⎥+⎣ ⎦

	��
	
1 s

1
K 1 s

0 1

−⎡ ⎤−⎢ ⎥= +⎢ ⎥
−⎣ ⎦

� 
��

�������	��

��� �� 4��
���	3�����	���������
	7��������������	�����	���	���
�����	���	$�



�����
	3�7� 

��

�� 4��
���	�����
�	���	��

�$��� 
��

�� 2�����	 ������������

��� "�
�
	������������

�� 4��
���	���	���
������	���	������	���
����	�����
�-���
���	��	�������	$���
3���������	1�������� 
��



�
�����	��


��� �� ������	��
	���
���	���	��

�$��� 

��

�� 8�����
	��
	2�����	������������

��� 8�����
	��
	2�����	�����
����

�� ,����	��
	���
���	9�
�6�	.���	��
	�����	��
�����	��
	���$	����	��	���

�������� 
��

�� :����
��	���	�
���	#	������	�����	�����	����	��

x� 	)	'�	+	9�

�	)	:�	+	��

;���	����
	���������	4��
���	���
����	������
	��������������	���	�������
�������-�����	��	�	��������	������	��	����	������� 

��

�	� �� ,����	 ��
	 ���
���	 �
�������	 2������	 4<������	 ���������
	 $���	 ���
0���
������	������	0� 
��

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

"	)	
1 3 4

1 4 3

1 2 1

⎡ ⎤
⎢ ⎥
⎢ ⎥
⎢ ⎥⎣ ⎦



��

�� �������
�-�	���	��

�$���	������	�����	������
�	�����
�

'	)	
1 1 2

7 5 7

8 4 9

⎡ ⎤
⎢ ⎥
⎢ ⎥
⎢ ⎥⎣ ⎦

� 
��

�����



��������	��
���
�����������

�������			

���
������������
��������
�������

���� !��"�
#$%!
"�!&
�$���
�
�	��'
��(����
�������)��"""�
����������""�
�*�+,,,�

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

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

#� ��
���
��
�������
�
����
�
�
�
�$��%�������������
�&������%

�
�

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

�� �

*� +�(���
��
�������(������������"�$$�����
�

,� �

����
����%$������-��"�����

�� �

P3951 ���������	��
����
�����

SEAT No. :

�������	�

��� �� ������	
����
��
���
	�	��	��

�����
�	�
�	�
��	�
��� 
��

�� �������
���
����
������
��
�����

����������
�������� 
��

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

����	��
��
�
��	��

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

� �
!
"�
#
$ ��
� ��
!
% ��
� ��

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

��

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

����������
��	�
��
�
������ 
��

�� %���
���
�������	�
��
�������
����������
��	��


�������

�
�����
�	�
������	
���
�
�����
�
��

�����	�
����
�
������ 
��

�� �
�'
���
���
��
����
����1
����
��
�	�
������	
��'
���
2����
����	
3
�	�����4
��	
��
�������
��

���
�����	��
�����	
��
�������
�������1
��	�
����

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

��

������



�
�����	���

��� �� ������	
'���
����
����
���
��	��	����
����
5����	
�����
� 

��

�� 6
����������
��	������
������
��

��
���	���
��

( ) ( ) ( )

( ) ( ) ( )

x t x t w t

y t x t v t

= +
= +

�

7
#
8α*
9
#
:α*
α #
��	���	��

(��
�
� ��
��
�����
���������	
	����
�	�
ν ��
��
����
�����	
	�����
;���
� ��
�	�
ν ��
�
�
&�
�����	
'����
	����
�
�������
'���
�	��	������
7
�	�
9

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

 5����	
�����
�
��

����
�������
$�
���

���'
����
���
�	�'�

��
�	����	��	�
��
α� 

��

�������	��

��� �� ������	
'���
��������
�������
���
�
�����	��
�	�
���	��
�
������ 
��

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

��

�� (���

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

�� ;
�'	��	
�����	
�	�
'����
	�����

��� (��	�

�	���
����

��� �� ������	
���
������
��
��������	�
���
����������
<
�	�����	��
3
���������
���
��
��

�
������� 
��

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

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

�� (���

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

��

�� =����
�
�����-

��� ������
��
�>��
�
�	�
?	���
��
��
�������



�
�����	���

�	� �� =�'
�
����������
�
�����
��
���
����
�@��A
?	
����
��	����
������	
���
��
��� 

��

�� B�
��	��
���
��-

��� (����
	����
�
�����
�	�

���� C���
��	��
���
���

�� 6
��	��

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

( ) A( ) ( ) B( ) ( )x t t x t t w t= +�

(��
�
� ��
��
�
	
)
"
�����
�����
*
6 ��
��
	
)
	
���
����
�����
���
��*
; ��
��
	
)
�
��	�
��
����
������	
���
��
�	�
� ��
��
�
)
"
���	
'����
	����
 �����

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

����	��
��
����
������
��
�
&�
�����	
'����
	����
��
�	���� 

��

�����



��������	��
���
����������

�������		

��
���
���������������������������

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

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

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

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

�� �
*�������+�(���
��
�������(���
�������������#�$$�����

,�������-
�����
������$$�%��)�$�����
�����
$��
.� /
��
#�$
(�����������%$�
0�
$������$�0��
$$���������
0��$����
����&
�������$��$��
�

����
�������%$�
��
��$$
����

P3952 ���������	��
����
�����

SEAT No. :

�������	�

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

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


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

���	�����	�����
����	����������
�
��


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


�� ����	���	�������	
����	

���	��	

���	�������
�� 
��


�� uXX

⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡
+

⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡

−−
=

2

1

5.0

5.021

010

09.05.0

���  ������	���	���������	
�	


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

�
	
�����	���	
����	������	

���	�
� 
��


564

44
)(

23

2

+++
++=

sss

ss
sG

������



�
����
	���

� �������	��

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

��	�
����
��


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

���
�������
�� 
��


��� &
������	���	�����
� 
��


							 ,
50

01
,

10

01
,

11

02
⎥
⎦

⎤
⎢
⎣

⎡
=⎥

⎦

⎤
⎢
⎣

⎡
=⎥

⎦

⎤
⎢
⎣

⎡
−

−
= RBA  λ1		'	()*		λ2		'	(+

	,��	�����	������	
�	
���
��	��
���	�

�	�����
�	���	���������	��

��
�
'	(-*��

�
'	(.

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

�
����
�	��
��	!���	���	��
��������

��


����������������



SECTION - I

Q1) a) Explain neuron model with neat sketch also explain biological
inspiration in development of artificial neural network. [12]

b) Explain various transfer functions used in neural network also find
activation function for each transfer function for input P = [1 –1 2]T,
W=[0.5 1 0.5], b = 0. [13]

Q2) a) Explain various Learning rule used in neural network. Explain Back
propagation learning method. [13]

b) Explain MLP using neat sketch also explain hopefield network. [12]

Q3) a) Explain ART network with neat sketch also explain BAM theory in
detail. [13]

b) Explain recurrent learning network in detail. [12]

������

Total No. of Questions : 6]

[Total No. of Pages : 2

[4760] - 224
����� ����	
��	
��� ����
�������
���

������������	
���
�
�
������������

��������	
��
� ����������
�����

��
������
�
��
��������������
��

�� �����	
���

��
����
����
�	��
����
���
����

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

�
�

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

��&�

�� ����	��
 
�
 
��
 	���

 ������
�
 ����
��	���

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

SEAT No. :

P3811



�������		� 	

SECTION - II

Q4) Explain various fuzzy and crisp operators. Explain Fuzzy Logic system.
Explain different inference systems used in fuzzy logic. [25]

Q5) Explain different types of functions used in fuzzy logic. Explain Mamdani
Inference system with neat sketch. What is fuzzy Quantifier? Explain in
detail max-min composition rule used in fuzzy theory. [25]

Q6) a) Explain Air conditioner controller using Fuzzy logic. [12]

b) Explain Process control example by neural network treatment. [13]
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SECTION - I

Q1) a) What is power quality? Define power quality as per IEEE standard
1159. Also characterize power quality events. [9]

b) What is RMS voltage variation? What are different power system events
result deviation of RMS voltage. What are different principles to control
voltage variation? [8]

c) Explain effect of location of fault and fault level and type of fault on
voltage sag. [8]

Q2) a) Explain sources which introduces voltage flicker. Also highlight various
mitigation techniques. [9]

b) Explain economic impacts of voltage sag. Also explain equipment
sensitivity to sag. [8]

c) Differentiate between Voltage sag and interruption also enlist differences
between harmonics and transients. [8]
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Q3) a) How voltage sag is analyzed? How voltage sag can be mitigated? [9]

b) How power quality and grounding are interrelated? What special
precautions are taken for maintaining quality supply for critical
equipment? [8]

c) How transients are classified? Explain effect of surge impedance and
line termination on Transient voltages. [8]

SECTION - II

Q4) a) Explain harmonic resonances and effect of these on system operation.
[9]

b) Explain objectives of power quality monitoring and monitoring
requirements. [8]

c) Explain need of power quality state estimation and advantages of it.
[8]

Q5) a) Explain various approaches of power quality monitoring. [9]

b) Explain effect of harmonics on rotating machines, power capacitors
and on transformers. [8]

c) Explain following power quality indices [8]

i) THD

ii) TDD

iii) Flicker factor and

iv) Percent Negative sequence voltage

Q6) a) Explain different types of transducers used for power quality monitoring
along with specific requirements. [9]

b) Explain various methods for reducing harmonic components from load
currents. [8]

c) Write in details about selection of power analyzer, measurement location
and interval between consecutive measurement so as to correctly power
quality. [8]
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SECTION - I

Q1) a) Explain the phenomenon of internal discharge. [5]

b) Explain the phenomenon of surface discharge. [5]

c) Explain the phenomenon of external discharges. [5]

d) What are the reasons are occurrence of partial discharge in dielectric
material. State methods to detect the partial discharge. [10]

Q2) a) Explain the necessity of calibration of Partial Discharge (PD) measuring
setup. [6]

b) Explain in detail, the procedure of calibration of PD measuring unit.
[6]

c) Explain the reasons for uncertainty of measurement. [6]

d) Compare the working of straight and balanced detection system [7]
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Q3) a) Explain the working of completely enclosed screen. What are the
materials used for screening and Screen interruptions. [15]

b) Explain the technique and procedure of measurement of screening
efficiency. [10]

SECTION - II

Q4) Explain the effects of Partial Discharge on following type of dielectrics.
Also explain the allowable magnitude of discharge. [25]

a) Gaseous insulating materials

b) Liquid insulating materials

c) Solid insulating materials

Q5) a) With mathematical relation explain the difference between measured
and actual charge [15]

b) Explain the occurrence of pulses of time-dependent Partial Discharge.
Draw diagrams of time varying pulses. [10]

Q6) a) What is the standard procedure of conducting partial discharge test on
cables? [5]

b) Explain the problems during Partial Discharge measurement on long
cables. [5]

c) What is the significance of knowing location of partial discharge?
Explain the methods to locate PD. [15]
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Total No. of Questions : 6]

[Total No. of Pages :2

[4760]-243
 M.E. (Electrical) (Power Electronics & Drives) (Semester - I)
ENERGY MANAGEMENT AND POWER QUALITY IN

ELECTRICAL DRIVES
 (2008 Pattern)

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

1) Answers to the two sections should be written in separate answer books.
2) Solve any two questions from Section I and two questions from Section II.
3) Figures to the right indicate full marks.
4) Use of Calculator is allowed.
5) Assume Suitable data if necessary.

P3953

SECTION - I

Q1) a) Explain VFD controlled operation of Blowers and pumps. [10]

b) Explain loss model optimal control of induction motor. [15]

Q2) a) Explain capacitor size and location fixation criteria and cause of power
losses. [15]

b) Which are different power quality issues present. [10]

Q3) a) Explain energy conservation measures in cooling towers. [10]

b) Explain cogeneration and its types and need. [15]

SEAT No. :

P.T.O.
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SECTION - II

Q4) a) Explain the term harmonics and corrective measures to be applied.[15]

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

Q5) a) Explain the harmonics reduction techniques in transformer. [15]

b) Explain the high power factor pre-regulator. [10]

Q6) a) Explain PWM converter as a current source active filter. [15]

b) Explain shunt type Active power filter. [10]
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Total No. of Questions : 6]                        SEAT No. :

[4760] - 249
M.E.(Electrical) (Power Electronics and Drives)

HARMONICS AND THEIR MITIGATION (Elective - II)
(2008 Pattern)

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

1) Solve any two questions from Section - I and two questions from Section - II .
2) Use separate answer book for both the sections.

P3954 [Total No. of Pages : 1

SECTION - I
Q1) a) Discuss different sources of harmonic Distortion. [15]

b) Explain different power quality issues present. [10]

Q2) a) Explain  the effect of power quality problem on equipments with remedy.
[15]

b) Enlist different harmonic elimination techniques. [10]

Q3) a) What are Effects of harmonic distortion. [15]
b) Explain steps for passive Harmonic filter design. [10]

SECTION - II
Q4) a) Explain power quality monitoring methods & equipments. [15]

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

Q5) a) Explain different harmonics reduction techniques. [10]
b) Explain different devices used to control harmonics in the system. [15]

Q6) a) Explain shunt type Active power filter. [15]
b) Explain operating characteristics of SPS. [10]
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SECTION - I

Q1) a) Explain operation of three phase inverter in 120 degree conduction
mode with output voltage and pulses waveform. Explain PWM,
SPWM inverter in detail. [15]

b) How voltage variation is achieved within inverter. Explain different
methods. [10]

Q2) a) What are the advantages and disadvantages of CSI? Explain current
regulated PWM CSI. Draw circuit diagram and output voltage, current
waveform. [15]

b) What are basic types of switching mode regulators? Explain any two
in detail. [10]

Q3) a) Explain buck converter with output voltage and current waveform.
What are advantages and disadvantages of buck regulator? [15]

b) What are different methods of power factor control explain any two
methods in detail. [10]
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SECTION - II

Q4) a) What are IEEE standards for power quality? [10]

b) Show in detail implementation of single phase active filter and associated
output. [15]

Q5) a) Explain vector control operation of three phase induction motor with
block diagram and function of each block. [15]

b) What is sensor less control of Induction Motor and explain any one
control method for control of IM. [10]

Q6) a) What is sensor less control of Synchronous Motor? [10]

b) Describe the design of 1-phase APF with PWM inverter as voltage
source controller. [15]
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Total No. of Questions : 8]

[Total No. of Pages :2

[4760]-260
 M.E. (E & TC / Electronics)

Digital System / VLSI & Embedded Systems / Microwave /
Communication  Network / Signal Processing

PRINCIPLES & PRACTICES FOR IT MANAGEMENT
 (2008 Pattern)

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

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

P3956

SECTION - I

Q1) a) What is business ethics? What is required to be done to develop an
ethical environment. [8]

b) State and explain different management principles. [8]

Q2) a) Define project goals. Discuss in detail establishing project priorities.[8]

b) Explain the process of creating Work Breakdown Structure (WBS).[8]

Q3) a) Explain situation for revision of project plan and role of project manager.
[8]

b) Explain the process of tracking project progress. [8]

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

a) Planning of an IT project.

b) Risk Management.

c) Energy Management and Energy Audit.

d) Six sigma.

SEAT No. :

P.T.O.



[4760]-260 - 2 -

SECTION - II

Q5) a) Elaborate the concept of knowledge management as modern approach
to management. [8]

b) Discuss the applications of IT in Agriculture sector. [8]

Q6) a) State the modern approaches to management with reference to supply
chain management. [8]

b) Explain the following terms in details. [8]

i) CPI

ii) PND

iii) TCPI

Q7) a) Give the tools and techniques of strategic management. [8]

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

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

a) IPR & Cyber law.

b) Employee Welfare.

c) Customer Relationship and quality control.

d) Stress management.
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Total No. of Questions : 10]                        SEAT No. :

[4760] - 265
M.E.  (E&TC) (Microwaves)
SMART ANTENNAS

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

1) Question Nos. 5 and 6 are compulsory. Out of the remaining attepmt 2 questions
from section I and 2 questions from section II.

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

P4729 [Total No. of Pages : 3

SECTION - I

Q1) a) Describe the key features of Smart antenna and compare it with
conventional antenna system in terms of range extension, hole filling and
building penetration. [8]

b) Derive the mathematical framework for array factor of smart antenna as
a  function of Direction of arrival. [8]

Q2) a) Explain the model of the channel between the portable transmitter and
base station receiver using Vector Channel lmpulse Response (VCIR).[8]

b) Describe the various implementation aspects of spatial processing
receivers. [8]

Q3) a) Derive the mathematical model of adaptive antenna system with MMSE
approach. [8]

b) Describe the Fixed beam forming Network and adaptive array processors.
[8]

P.T.O.
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Q4) a) Explain the beam selection criterion for different multiple access
methods. [8]

b) Describe the structure of wideband adaptive array in terms of spatial and
temporal filtering. [8]

Q5) Explain the following techniques in terms of software radio: [18]

a) Down conversion.

b) Channelization.

c) In-phase and quadrature signal component extraction.

d) Demodulation.

SECTION - II

Q6) a) Describe the structure of coherent combining array receiver and spatial
filtering Rake receiver for CDMA. [10]

b) How dynamic re-sectoring is useful for time varying traffic in smart antenna
system. [8]

Q7) a) Explain the downlink beamforming technique for CDMA. [8]

b) Justify, mathematically, the range extension in CDMA using smart
antenna. [8]

Q8) a) Illustrate how directional base station antennas can improve the reverse
link in a single cell CDMA system. [8]

b) Investigate the CDMA system capacity improvement by using smart
antennas on the reverse link in multi-cell CDMA systems. [8]
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Q9) a) Describe the effect of spatial filtering on reverse channel at the subscriber
unit in detail. [8]

b) Explain the importance of smart  antennas and directional antennas in
increasing the cell to cell isolation at subscriber unit. [8]

Q10)Apply vector based approach to analyze the capacity improvement in CDMA
system using smart antennas. [16]
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Total No. of Questions : 8]                        SEAT No. :

[4760] - 269
M.E. (E & TC ) (Microwave)

SIGNAL PROCESSING FOR WIRELESS
COMMUNICATION
(2008 Pattern)

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

1) Answer any three questions from each section.
2) Answers to the two sections should be written in separate answer books.
3) Figures to the right indicate full marks.
4) Assume suitable data, if required.
5) Use of scientific calculator is allowed.

P4573 [Total No. of Pages : 3

SECTION - I

Q1) a) Explain the following distribution function with the help of equations.
and sketches. [8]

i) Gaussian distribution

ii) Poisson distribution

iii) Uniform distribution

b) Explain the terms likelihood and sufficiency. [4]

c) Explain Gauss Markov model. [4]

Q2) a) Explain the term hypothesis testing. Explain the difference between null
hypothesis and alternate hypothesis. [6]

b) Explain Bayes detection and derive the expression for  Likelihood ratio
for the same. [10]

P.T.O.



[4760] - 269 -2-

Q3) a) Derive the expression for threshold for the correlation receiver used for
binary decision problem. Draw the structure for the same. [10]

b) Explain what do you mean by the term intersymbol interference. [6]

Q4) a) Explain the term noise and the different type of noise that occurs in
communication system. [8]

b) Draw the receiver structure of colored noise and derive the related
mathematical equations. [10]

SECTION - II

Q5) a) Explain the basic concept of adaptive filter with the help of block
diagram. [6]

b) Explian any two applications of adaptive filters with the help of neat
diagrams. [6]

c) Explain the basic concept of RLS algorithm. [4]

Q6) a) Explain the term power spectrum estimation (PSE). [4]

b) Explain the periodogram  method of Power spectrum estimation. [6]

c) Explain Welch method of PSE. [6]

Q7) a) Explain spread spectrum communication in detail. [8]

b) Explain the basic concept of matched filter along with the required
expression. [8]
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Q8) Write short notes on any three: [18]

a) Adaptive equalizers

b) Kalman filters

c) LMS algorithm

d) Performance of digital communication systems.
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1) Attempt any two questions from section I and any two from section II.
2) Figures to right indicate full marks.
3) Use separate answer sheet for both section.
4) Neat diagrams must be drawn wherever necessary.
5) Assume suitable data wherever necessary.

P3958

SECTION - I

Q1) a) Explain brain storming technique for problem solving, team building
and creative process. [8]

b) Draw an Activity Network using either Activity on Node or Activity-
on -Arrow network conventions for each of the following projects:[9]
i) Choosing and purchasing desktop computer.

ii) Travel from Pune to Delhi.

iii) Planning get-together of old school friends.

c) What is risk? What are different categories of risks with risk management
model? What are different tools and techniques for identifying and
assessing risks and response planning? [8]

Q2) a) What is Project Management? Write five goals of project. What is role
of Project Manager in Project Management? [13]

b) Explain following : [12]
i) Cost Estimation.

ii) Quality planning.

iii) PERT Chart.

SEAT No. :
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Q3) Write short notes on any Four : [25]

a) Project Management Activities.

b) Tracking Project Progress.

c) Software Project Teams.

d) Work Breakdown Structure.

e) Types of cost estimates.

SECTION - II

Q4) a) Explain categories of data function types. Also explain rules for
identification. [12]

b) Explain how project performance can be improved using qualitative
analysis. [13]

Q5) a) Enlist and explain fourteen general system characteristics used as basis
in the calculation of value adjustment factor. [16]

b) Explain aspects helping in designing critical platform for success story
of projects. [9]

Q6) Explain any four from following : [25]

a) General System Characteristics.

b) Project Procurement management.

c) Project Control in Project Management.

d) Return on investment.

e) Assessing Project Viability.
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M.E. (E&TC) (Semester - II)

DIGITAL SIGNAL COMPRESSION

 (2008 Pattern) (Open Elective - IV)

����������	
��
� ����������
������

��
������
�
��
��������������
�

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

�
�

�#� �����
���
���$�������%��
��
�
�&�
�������
����
��

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

��$�

�*� ���+�(���
��
�������(���
�������������&�  �����
�

�,� ���-
��
&�.� �� ��
���
��  
����

�/� ����

����0����! ��������&�����

��$�

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

P4741 ���������	��
����
�����



�����

��� �� (&��������	�
���� ��	���� �
��	"�
!����� ��	� �
���
���	'����� ���� �!���
��!�
�		�����	�����������#���������"���-����""������	' �
�

�� ������	�.����
�/�����*�������./��������!�����
�	�������	���!�
�		��
�	����./��������
���������������	�������	���������	��"�./� �
�

������������������������������	
�����

��� �� (&�������'012��������������� �����
�!' ���

�� ������	�"
�������(&����������������
���		��"��!������!�
�		������	��
�������"
�����	 ���

�
� �� (&������ ���� � ����
�!� �"�.������������
�#�
� �.�
�� "�
�!�����
�	��!������%���!�
�		���' ���

�� (&�������������
���!��������
��������	�
��!�(3������
' ���

��� �� (&���������������������"�����
�!�!��������!���	�������������!�
�		���'
���

�� (&������ 	��4����� ������� �"� 	�����'����� 	��4����� ������������ ��
�����������	� ���

��� �� 
�	����
���	� �#�"�������	��"�+�(542�	�����
�'�(&��������
��������������
���+�(5������' �
�

�� (&������ �!���� ���������%� ��������� 	#	��!� ��	��� ����6.(
(-
�
��	"�
!' �
�

����

                [4760]-278



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

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

�
�� �!"���#$�

���������	
��
� ����������
������

��
������
�
��
��������������
�

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

#� ��
�����
�������
�
����
�
�
�
�$��%�������������
�&������%

�
�

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

�� �

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

,� �

����
����%$��������"�����

�� �

�������	
	�

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


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

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


��� �� �()���	��	�
������������	��)�����*+,����������	�������-& ��


�� �	�������)��	��)���.����	��'���������������
���()���	��	�������	�	/�
���
���������������	��'������&����������������.����	��'������ ��


��� �� ��������
����	�����	�0�����������	������)/�')���()���	�������������)
���	�������-��()������	& ��


�� � ���������0������	��'�
������
�����&��()���	�����������������
������&�+���������()������	�����
���	������	���	
��1��������	��& ��


��� ������������1������	��	-�������2 ���


�� .����	���	
�%�������������	���

�� .����	���')�������

�� 
����)������)/�')


� .����	����	 ��	
�������

P3832 ���������	��
����
�����

������



�����
	 
	 ��� 
�


�������	
	��

��� �� �()���	�.
���1�,$�������
-	�'���
���������)����-��	�
�����& ��


�� �()���	�'�����������-�)�����'��	�
�������
����	&�3���
����	������	�����

��� ��


�	� �� ��������λ�)���'�������()���	�.
�����-���������& ��


�� 4����	� �� 5���� ��	�������� ���� 6� ������ ����
�	�&�$���'�� ���	
��

�)����������	�&�4��������'�	�'�7�
�������
�����'& ��


�
� �� �����������	�'�����	������������������
��	�������	
�
���
��	���������
�����7����	���������������	����	�&�,����7��628�
����)��(������	�����	�'�����	
+���& ��


�� 4���	��949��	
��49&�4������ �����()������	�� ���� ��������	
�
-	�'��

����)����	�& ��


��� ������������	������	��	-�������2 ���


�� 4�'�	��5����&

�� ����	����-������	���	
������������&

�� ���� �4�����'��	
�.
���5�-���


� ���������	
����'�	����	�����	�0���������7��
�&

�� 
������
�
���&

���



��������	��
���
�����������

���������	��
����
�����

�������	

��������	�
����
����
������������

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

���������	
��
� ����������
������

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

�	��
����
����
�	��
����
���
����

�� �����	
���

�	��
����
����
�	��
���
���
���
���

�	��
����
����
�	��
���
���

���

�� �����	

�

��

��
���
����
������
��
�	�

��
��
����	�
�
�����	
������
�

�� ���

 ��� 	���
���

 ��
 �	���
���	�!�	
�������	��

"� #� �	��
 
�
 
��
 	� �

 ������
�
 ����
��	���

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

&� '��
��
 ����
	����
 �����

 �������
�	
 ��
 ��������

(� ������
 ���
����
 ��
�
 ��
 �������	��

�����

�������	
	�

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


#� ��	��	�����$���������	�������	��������	��#$�
4

1

max DV

V
⎟
⎠
⎞⎜

⎝
⎛= y

%�	�	� &'(� ��� ��	��	�����$����
������	� &$(� ����� ��	�#	
���������	��)
'��*������	��	�����$������	���		���+��
�������	,�
������	�&-(��#��	���	
#	
�
-	�	����	�α���
�β� ��


������

�������	��



�����

�� �

�	� �� -	���	� 	+������� ��� 	������	� �	+�	��� 
	���� ������ ���� �$
������� .���
��������������������������� ��


#� �����	�������������$�����������	������	�	��������!��/����
�������
�����
������������	�	����������0��������	�
������	�����
	�� ��
���	���������	�
	�	��������	+���	
����������$
��������.������	����	�	�	����������	�	��$
���	�����!1�0�����	�2��������	����������#	������	
������1������	�	�	��$
�����������	��������	����	��������$����	�����#	��	��	��	
� ��


�
� �� ���	���������������	��!������
	������������������
	�������!�����������
����	����#	
������3/����������	�������	�����,���	������
	�������!�0���
4������������	������
������	������������	�������������	�
	����#	�!�����
5�	���	���	���
���
���6	����$�������	���
��6	�7������(����	�����	��������������6	����)��	��������	�������	� ��


#� 8*������7�,�9����
�4��������	���������	����6	���� ��


��� %���	����������	�����:��$����		��; ���


�� '�����2���(���	���
����
��	������	��������

#� �$�	������$
�������.����

�� <����	�	������������7������(��&�(�
	�	�
��


� �$�	����������	������	��

�������	
	��

��� �� -	���	� 
$������ 	+������� ���� ��������$� ����	
� ���������� ����	�����

�������	� ��


#� %�����������
	��	��=�8*�������������	��	������
	����������6	�����8*�����
��$���	��$�	������
	��	��� ��


�
� �� -�����������#	��		� ��

�� 4$
���������
�4$
���������	���
��������
���������
��� <�����������	���
��	
�	�������	�

#� >���	� ��	� ���������� ����
� �������� �� �	���� ����������?��!!� �� ��

*�����!���<������	����������
����������$
�����������
�
	�	����	���	
�	�6�������
����	��������������������	���������
�������	����/����"������




�����

�� �

��� �� -	���	� 
$������ 	+������� ���� ���
����$� ����	
� ����	�
$� ����� :9����
'	����(��	+�������� ��


#� ���	���������������	�������	�����	�������
	�������!�����
����	�����$���
�����"���9�

	����	�����������	�������������	�������	������	����
	���
����
-	�	����	��#�����	��	�����$��������	���
�����	��	
�
�������	� ��


��� %���	����������	�����:��$�������; ���


�� 2�����������������9' �������	��

#� 7	���
�����������	��������

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


� 9������$����	�

���



��������	��
���
�����������

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


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

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

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

#� ��
���
��
�������
�
����
�
�
�
�$��%�������������
�&��������
����%

�
�

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

�� �

*� �

����
����%$������+��"�����

�� �

P3833 ���������	��
����
�����

SEAT No. :

�������	�

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

��
��
�
����
�� 
��

�� ����

����
�
	�
����

�����	�
�
��	���
�
�	�

�����	
�	�
�	

�	
�
�����

��

��� �� ������	
��

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

��
�
�	

��
��
�
����
�
�	�
������

��
�� 
��

�� ������

��� � !"��

���� # $��

�� ������

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

��
�
�	
����
����
������ 
��

��� �� ������	
��*
���
��������
��
�
���
�����	������	�
!���
���
���
�
����
��

��

�� "���
�
	����

�
����
����
�
�+,
(
���	����
�+,� 

�

�� ����

��

����
�
	�
���
�
��
�
�	
�%&
����
��
�
(
��
��
��	����	�� 

�

������



�

����	���

��� -���

�����
	��

�	
�	�
.��

/ 
���

�� 01�
���������

�� ����
23�1�00
���������

��  ��
�
������4����	
�	

��
��
�
����
��

�� "
���	
��������5���
����

�������	��

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

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

�� %�6!��
�7
�89:8�

��� 6���;
�19�<9:'�

���� !"%
�19=�0>�

�5� !"&#"
� ?9@�3A�019��B�

�	� �� "���
(

�����	
�
���	
����
��

��
��
�
����
�� 
��

�� "���
(

�����	
CDE
���
�
��
�
�	

��
��
�
����
�
�
5
����
	��

��

�
� �� ������	
��

�������

������
����

��

��
��
�
����
�� 
��

�� "���
�
	����

 �
	
���
 ������
9
 ����������	
 ��
�����
(
 ��	���
 ������

����
������ 
��

��� �� ������	
��

	
�
�����
��
���

������4����	
�	

��
��
�
����
�
�
���	�
������	
�	�
���
�
�����
��
����
5

��� 
���

�� ������	
��

��	����	
��
���
��9
���	�
��
�	�
��������
���
��� 
��

�����



��������	��
���
�����������

�������	
�

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

 ����!���"#� #!��$!���#"

��	��
��%&'������������'��������(�)�*+��������,���
��
���������	
��
� ����������
�����

��
������
�
��
��������������
�

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

��#�

$� %

����
���� &��������'�����

��#�

�� %&&�(��
��
�
������
�)�&

�#�

P3959 ���������	��
����
�����

SEAT No. :

�������	
	�

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


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


������ !����"

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

��	�
������

��
���	�"

��������	� ��


�� #�����	������	
�������
������
���

����
��	�������$%&!��'�"
��	


�����
��	��
����� ��


������ �
��
����
�
��	��
��	�"

��������	���
��
�(���������
���������
���	����
��
��


�� �������(��	��
�����	��	��
�
������


	���������	��
 ����	� ��


�������	
	��

��� �
��
������
��	��
��	 ���


�� �����������	���	��(����

�� ������)


��(	��
����

������



��� �� !��������


	����*
���"
�������(������"

��������	� ��


�� ������

�����


	�����������(��
����
�����	�	��
�����	��	
�����
������	
�
����� ��


�	� �� �����	
���
�����
��
�����	�����������
����(� ��	���+,����
�"�
�� �
�����	����	� ��


�� !����� ���
�� 

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


�����

�����

���																																											�



��������	��
���
�����������

�������	
�

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

� �!���"�!�!#$
�����
�����%&'������(�)�*+��	������������'	�����,��-���

���������	
��
� ����������
������

��
������
�
��
��������������
�

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

�
�

#� ��
������$�������%��
��
�
�&�
�������
����
��

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

��$�

*� �

����
����! ������������)�������

��$�

+� ,�(���
�
����(����������������
�

����� ���������	��
����
����

�������	��

�������	
	�

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


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


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


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


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


�� *�+�'()��	��	���������
�#����������������	 ��


��� ������	������������� ���


�� ,������������	��������

�� &������������	�

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

������



�������	
	��

������ '�
�����(&�,�-��&�,� ��


�� &��������#.������	�-�#�	�#.������	���������������
�����������
��.��
�/���
�����������
� ��


�	���� &�������0�����������������
�+����	��������#�����
� ��


�� '��		��
����������������	� ��


�
���� *�+��������������
�+���������#�����	�����#�����	�	 ��


�� $	������		��������
�1�������#�.���	 �&����������+����	�����������
������


����������	������������ ���


�� ,��������������


�� 2���������
��	����������

�� !��
���������
����	���


�����

�����

��� 		�



��������	��
���
�����������

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

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

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

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

#� ��
���
��
�������
�
����
�
�
�
�$��%�������������
�&������%

�
�

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

�� �

*� +�(���
��
�������(������������"�$$�����
�

,� �

����
����%$������-��"�����

�� �

P4333 ���������	��
����
�����

SEAT No. :

�������	�

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

���
�����������	� 
��

�� ����
���

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

����
�������	��

��

��� �� ������	
���

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

�� "���	�����
�	�
#������	
$%�

��� &���	������
����	���	
�

�	�
����	���	��

����
����

���� $��'��	
����������	�

��� ����	���	
���	������

�� ����
 ��
 ��	����
 ����������
(�������
��)��
 �����	�	��
 �

 ��	����
����������� 
��

��� �� ����
��
���

����
���
�	�
���
����
��
��

���	��

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

����
����� 
��

�� &������
�	�
��	�����
���

����
�	
���	��
����	�!���
�

$����	�*
����	�
�	�
"��+������ 
��

������



�

����	���

��� �����
�
�����
	���
�	
,-	�
"�����. 
���

�� %����

�������
	�����
	�����+��

�� (���������
�����
�����������	�

�� /���	�	�

���
���	
������	��

�� %����
�

���	
�����
�	�

����
�����	�	��

�������	��

��� �� 0��	��
�
����������
�	�
�	����������
�����
����	�	�
�����
&������
/$�*
1��������	
�	�
�����
����	�	�
����� 
��

�� ����
��
���	�
��
����
�

���

������	�� 
��

�� "��	���	�
������

��� ������
������

���� �!���������
������

��� ������
������

�	� �� ���
���+
����������	
����	�	�
��
����
������
��	��������
�����
�����
����
��
���	�
���	��
�

����	���
����
�	
���+
����������	
����	�	�� 
��

�� ����
��
���
2��
����
�����
�

	�����
	�����+�
������	
���
��

���	���
������	
��������
�	�
��	��	����
2��
����
������
 �	
 �����
�

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

�
� �� (�������
3������		
�����	��
����
��
���
�����

��
3������		
����	�	�
���� 
��

�� ������	
���
����	�	�
�������
�	
4�����
3����

�	����	
	�����+� 
��

��� �����
�
�����
	���
�	
,-	�
"�����. 
���

�� /56�

�� &����������
����	�	��

�� 1��	�����
�����	�	�
	�����+��

�� -���	���
7����

����
������	��

�����



�������	
	�

��� �� ������	
 ����

 ��	����	�
������������
�	

��	���������

������
����
��������
��������� ��


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


��� �� ����	� ��

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

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

��
��	�
 ��
 ���
 �
���
 ���
 ������������
 �����������
$��
 ������������
����������
������
���
���	������
��
��	����%
�������
��������	�
�����
"����	���������
�������	�&
��
�	��
	��
������	�
��
�
��������������	����%
�������
�������	�
����	�����&
������	
'��( ���


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

 ���
 �	������

 ���
��������� ���


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

��

������	�
���� �
�	
�)!*�
'���
��
��	������	( ��


�� '����
�
	���
�	
"+������	����
�)!*& ��


Total No. of Questions : 8]

[Total No. of Pages : 2

[4760] - 284

����� ����	
����
�������������
������


��	������������	��������

��  !��"���#$
�  (Elective - II)
���������	
��
� ����������
�����

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

��������
�	��
���������
���
��	��

��������
�	��
����������

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

P3835

�������	�


������



2�����

���

�������	
	��

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

��
�����
���
�)!*�� ��


�� .��������

��� +����������

���� +���

�� ������	
����
������
�	
��	�/�
���������
��
��� ��


�	� �� ������	
	��

��
�	��������	
����������	
�	

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


�� ������	
�)
����
�����
��
��� 
��


�
� '���
 ��
 ��� 
 �������	�(
'���
 ��
 �		�������
 �	
 #0�)!*(
������	
 ���
�������������
���� �
��
#0�)!*
�	

������
'���
���
���
������
�	

���������	�(

���


��� '����
0����
1����
�	
�	�
�����2 
���


�� .�	��	���	��
�	�����		���
�	
�)!*

�� ��	����
���
0�����
����	���������	

�� ��	�/�
����


� �)!*

�������



�������	
	�

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


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

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


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


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


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


�� %&�����������	�����	���������
� 	
����������	��������������������!
��


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


�� '� �%��	

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


Total No. of Questions : 8]

[Total No. of Pages : 2

[4760] - 285

����� ����	
����
�������������
�����


���������	��������


������� ���!"
�  (Elective - II)
���������	
��
� ����������
�����

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

��������
�	��
����
��������

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

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

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

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

P3836

�������	�


������



2�����

���

�������	
	��

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


�� %&���������	�������
����)�
��
��	���	
�������	����������! ��


�	� �� ���������	��������������	�����*������	����! ��


�� ����������
����������
	���
��'� �����	��������������
���	��	��������	
����	�����
�������	����	�� ���


�
� �� ��������*���������	��
�����
	���
�
���
�����
	�����*�������	�	
�����*���+����	���	
� ���


�� %&��������������	���������
��	����!�%�������������������������	! ��


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


�� '�
���	�������	�����-��)�
��
�#	������
�	�

�� ������


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


� #���	��-$

�������



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

[4760] - 286
M.E.  (E & TC) VLSI & Embedded Systems

VLSI EDA TOOLS
(2008 Pattern)

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

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

P3960 [Total No. of Pages : 2

SECTION - I

Q1) a) What is meant by stick diagram? Explain with the help of suitable example.
[8]

b) What is meant by antenna problems? What are the rules and precautions
taken? [8]

Q2) a) What is need of verification? At what stage of design cycle is it done?
Explore in detail. [8]

b) Explain ASIC design flow in detail. What different simulations are carried
out at various stages? [8]

Q3) a) What is meant by synthesis? What inputs & constraints are involved in
synthesis process? [8]

b) List different design rule checks involved in chip design. [8]

Q4) Write notes on any three. [18]

a) Cross compilers

b) Cell design

c) Floor planning

d) LVS

P.T.O.
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SECTION - II

Q5) a) What is timing verification? Explore in detail. [8]

b) Explain static & dynamic timing analysis in brief. [8]

Q6) a) What is SPICE? Explain various parameters in detail. [8]

b) Explore any two layout editor tools in brief. What are their capabilities?[8]

Q7) a) List various simulation tools. Explore the capabilities of any two of them.
[8]

b) What is need of IP core? Give examples of any two IP cores. [8]

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

a) Power budget & estimation.

b) Layout techniques.

c) Layout file formats

d) Manufacturing tests.
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SECTION - I

Q1) a) What is importance of Electromagnetic interference suppression?
Explain in detail. [8]

b) Which are the components for Electronic engine management systems?
Explain briefly. [8]

Q2) a) Describe different methods of vehicle motion control. Describe role of
sensors in motion control. [8]

b) Explain the role of dashboard electronic instruments? Discuss on board
diagnostic system. [8]

Q3) a) What are the types ignition system and explain their principle of
operation of solid state ignition systems. [8]

b) Write Short note on : [10]

i) Digital engine control system.

ii) Electronic management of chassis system.
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Q4) a) Which are different types of fuel injection systems? Explain. [8]

b) What is Hybrid vehicle? What are recent trends in Hybrid vehicle
systems? [8]

SECTION - II

Q5) a) How fuel metering is done? Which are the different techniques? [8]

b) What are the different safety measures taken using embedded systems
in modern vehicles? [8]

Q6) a) Classify electronics control systems in open loop and closed loop
control system and explain advantages of closed loop systems. [8]

b) How fuel measurement is done? Which are the different techniques?
[8]

Q7) a) Briefly explain the technique of Integrated engine control and exhaust
emission control technique. [8]

b) Draw a schematic arrangement for a typical CAN network containing
a master and number of slaves. How multiprocessor communication is
possible? [8]

Q8) Write short note on : [18]

a) Recent trends in cruise control of car

b) Role of Artificial Intelligence in modern automobiles.

c) GPS based vehicle tracking system.
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SECTION - I

Q1) a) What do you mean by clock skew? How it can be rectified? Explain it
with neat waveform(s) for cases when [8]

i) clkl > clk2

ii) clkl < clk2 for following Fig1a.

b) Explain rat’s net plot algorithm? What are limitations of this algorithm?
[8]

Q2) a) Explain significance of CAD tools in SoC design. What kind of
improvements you can suggest? [8]

b) Define layout routing? How automatic layout routing is playing
important role in CMOS fabrication? [8]
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Q3) a) Explain hierarchy of design abstraction? Draw logic diagram of full
adder. Draw four bit adder from full adder. Name each component in
full adder and define four bit adder as a type. Draw the component
hierarchy, showing the four bit adder, the full adder and logic gates.

[8]

b) How hot electrons are formed? What is its effect on CMOS operation?
[8]

Q4) Explain :

a) Stacked capacitor. [6]

b) How state encoding affects delay? [6]

c) Why is metal2 - metal2 spacing is larger than metal1 - metall spacing?
[6]

SECTION – II

Q5) a) Compute and plot the Elmore delay for metal-1 wire of size 4000 λ ×
4λ using : [8]

i) 2-sections

ii) 4-sections

iii) 8-sections

b) Differentiate : RC Vs RLC model for interconnect. Explain Ismile and
Fredman’s contribution in regard to inductive delay. [8]

Q6) a) Differentiate MTCOMS over VTCMOS. How VTCMOS overcome
problem of MTCMOS? [8]

b) Explain : [4 × 2 = 8]

i) Dynamic latch

ii) Static latch

iii) Multiplexed latch

iv) Re-circulating latch
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Q7) a) What is maximum allowable skew as predicated by Hatiman and Cash
constraint for the parameter values : T = 10 ns, t

pr
 = 1 ns, t

sr
 = 1 ns,

t
sl
 = 1 ns, t

pl
 = 5 ns, t

pi
 = 5 ns. What is minimum allowable clock period

under that value of skew? [8]

b) What are requirements of clocking in pipeline? Explain it with
waveforms. [8]

Q8) a) Why an output pad does not require electrostatic discharge protection
circuitry? [3]

b) Design and analyze 8 × 8 Wallance tree multiplier : [15]

i) Draw the block diagram for an 8-bit carry save adder.

ii) Draw the complete block diagram for the multiplier.

iii) Draw the basic floorplan for multiplier including the partial product
generators and Wallance tree.

iv) Identify the critical path through the multiplier.
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SECTION - I

Q1) a) What is software defined radio? How software defined radio is different
than conventional radio? [8]

b) Explain the relation between cognitive radio and software radio. [8]

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

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

Q3) a) Explain the networking overview of JTRS Software Communications
Architecture. [8]

b) What are different RF receivers used in software radio? [8]

Q4) a) Explain different types of transmitters used for SDR? [8]

b) State and explain various RF front ends used in SDR. [8]
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Q5) a) What factors must be considered while selecting RTOs in SDR
development? [9]

b) What are different hardware development issues in SDRs? [9]

SECTION - II

Q6) a) What are the factors to be considered for selecting antenna? Explain
any one smart antenna architecture in brief. [8]

b) What is different adaptation algorithms used in smart antenna? Explain
any one in brief. [8]

Q7) a) Why is it important for the RF components in an antenna array to have
uniform Characteristics across the channels? [8]

b) Explain system propagation loss with neat block diagram. [8]

Q8) a) Describe a typical low cost set up of SDR. [8]

b) What is selection criterion for processors in SDR. [8]

Q9) a) What factors should be considered while selecting RTOS? [8]

b) Explain any one RTOS : [8]

i) VxWorks

ii) RTLINUX.

Q10) Write Short Notes [Any Three] : [18]

a) CORBA.

b) SPEAKEASY.

c) Future of SDR.

d) Military Applications of SDR.

���



SECTION - I

Q1) a) Explain SRP Protocol and Authentication in detail. [8]

b) What is need of Signaling Systems? Explain SS7 with its
Architecture. [8]

Q2) a) With the help of the Architecture explain Gigabit Ethernet. [8]

b) What is Broad Band Networks? Explain Architecture of Broad Band
Networks. [8]

Q3) a) Compare X.25, Frame Relay and ATM w.r.t need, architecture,
specification and applications. [8]

b) What is ISDN? Explain B-ISDN in detail. [8]

Q4) Solve Any Three : [18]

a) ATM Service Categories.

b) QoS in HPCN.

c) IP over ATM.

d) Queuing System.
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SECTION - II

Q5) a) Explain DMT with neat block diagram. [8]

b) Compare different technologies DSL, ADSL, HDSL, SDSL, VSDL
w.r.t technical specifications and specific usage / applications. [8]

Q6) a) With the help of layered Architecture, Explain SONET in detail. [8]

b) What is the use of storage in Networks? Explain SAN Architecture in
detail. [8]

Q7) a) What is WLAN. Give design issues for WLAN along with technical
specifications. [8]

b) What is the significance of Mobile IP? Explain in detail. [8]

Q8) Solve Any Three : [18]

a) DWDM

b) UMTS

c) GSM

d) Fiber Channel protocol Architecture
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Total No. of Questions : 12]

[Total No. of Pages : 2

[4760] - 300
M.E. (SP)

Automotive Electronics
(2008 Pattern)

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

1) Attempt section - I Q.1 or Q.2, Q.3 or Q. 4, Q.5 or Q.6, section - II Q.7 or Q.8,
Q. 9 or Q.10, Q. 11 or Q.12.

2) Figures to the right indicate full marks.

P4745

SECTION - I

Q1) a) Explain in Brief basic automotive system & it's components. [10]

b) Explain Electronic ignition system configuration of IC engine. [8]

OR

Q2) a) Explain following sensors with working principle with characteristics and
use. [10]

i) Position sensing

ii) Temperature sensing

iii) Flow sensing

b) Explain various aspects of engine management. [8]

Q3) a) Draw & Explain Electronically controlled engine. [8]

b) Explain coding system in automobile & hence explain typical coolent
sensor with diagram. [8]

OR

Q4) a) Explain various advantages of vision sensors in automobile hence explain
safety features incorporated through them for the user. [8]

b) Explain working principle characteristics of any two types of actuators
in context with automobile systems. [8]

P.T.O.

SEAT No. :



[4760] - 300 2

Q5) a) Explain with block diagram Automotive digital Instrumentation system.
[8]

b) Draw and explain Electronic pressure measurement system for a vehicle.
[8]

OR
Q6) a) Explain Hall effect position sensor. [8]

b) Draw block diagram of ideal speed control system in automobile. [8]
SECTION - II

Q7) a) What is emission control system? Explain. [8]
b) Justify selection of sensors for following applications. [8]

i) Anticollision system.
ii) Vehicle tyres protection.

OR
Q8) a) Write a short note on wiper control. [8]

b) Write a short note on antitheft system. [8]

Q9) a) What is basic wiring system and multiplex wiring system? Explain. [8]
b) What is integrated engine control system. [8]

OR
Q10)a) Explain with block diagram digital cruise control configuration. [8]

b) With appropriate example differentiate between analog and digital control
methods in context with automotive systems. [8]

Q11)a) Explain significance and advantage of lane detection system with relevant
schematic. [10]

b) Enlist various features incorporated in modern automotive systems related
to safety of human. [8]

OR
Q12)a) Explain active night vision system and passive night vision system in

automobiles for drivers assistance. [10]
b) Explain significance of intelligent breaking system and it's challenges/future

scope in automobile safety. [8]
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SECTION - I

Q1) a) Explain the functions of OS. List different types of OS with examples.

[8]

b) Explain virtual memory management with paging and how to reduce
fragmentation. [8]

Q2) a) Draw and explain process state diagram. List the events pertaining to
state transition. [8]

b) Explain User and Kernel threads. Explain multi threading models. [8]

Q3) a) List and explain the CPU scheduling criteria. [8]

b) Explain with example the Banker’s Algorithm for Deadlock Avoidance.
[8]
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Q4) a) Explain in brief following scheduling algorithms with examples : [12]

i) First Come First Served

ii) Round robin

iii) Shortest Job first

b) Write short notes on : [6]

i) Process Control Block

ii) Dining Philosopher’s Problem

SECTION - II

Q5) a) List and explain various file operations, file attributes, file types and
file access methods. [8]

b) Explain the concept of I-node with the information stored with it. [8]

Q6) a) Compare the system calls and library functions in Linux. [8]

b) Explain user stack and kernel stack. [8]

Q7) a) Explain Linux file system and directory structure. [8]

b) Explain in brief open source OS Linux and OS X. [8]

Q8) a) Explain in brief the basic components of LINUX and its features. [6]

b) Write short notes on : [12]

i) Distributed OS.

ii) Different ways to have interprocess communication.

iii) Super block in Linux.

���



SECTION - I

Q1) a) Explain following camera specifications : [8]

i) Depth of field

ii) Field of view

b) An ideal pinhole camera has focal length of 5 mm. Each pixel is
(0.02 mm × 0.02 mm) and image principal point is at pixel (200, 200).
Pixel coordinates start at (0, 0) in upper left corner of the image. Find
internal camera calibration matrix. [8]

Q2) a) Explain how we get color image using Bayer filter array. [8]

b) Explain frame transfer CCD image sensor. [8]

Q3) Write short notes on :

a) Orthographic and Weak orthographic projections: [6]

b) Homogeneous coordinates. [6]

c) Demosaicing. [6]
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Q4) a) What is camera matrix? What is its significance? How we can find
camera matrix. [10]

b) Explain internal camera calibration parameters. [6]

SECTION - II

Q5) a) What is Image rectification? How it is important in stereo matching.
[8]

b) What is disparity? What information we get from disparity? [8]

Q6) a) Explain epipolar constraint and ordering constraint in stereo matching.
[8]

b) Compare dense disparity map and sparse disparity map. [8]

Q7) a) What is Optical flow? Explain its significance. [8]

b) Explain Lucas Kanade optical flow algorithm. [8]

Q8) Write short notes :

a) Radon transform. [9]

b) Feature tracking. [9]
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Total No. of Questions : 8]

[Total No. of Pages : 2

[4760] - 315
M.E. (E & TC) (Communication Networks)

MODELLING AND SIMULATION OF COMMUNICATION
NETWORKS
(2008 Pattern)

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

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

P4735

SECTION - I

Q1) a) Explain how simulation helps in performance studies of the following
types of communication systems. [10]

i) Analytically tractable system

ii) Analytically tedious system

iii) Analytically intractable system

b) With suitable example compare deterministic and stochastic simulation.[8]

Q2) a) What are the aspects for selection of sampling frequency for a simulation?
What is up sampling and down sampling? Illustrate these concepts with
reference to simulation of a communication system. [8]

b) What are PN sequence generators? Why do we need them? What are the
components of a PN sequence generator? What are properties of a PN
sequence? [8]

P.T.O.

SEAT No. :



[4760] - 315 2

Q3) a) What are various techniques to generate uniformly distributed random
numbers. Compare and contrast the following algorithms. [6]
i) Mixed congruence algorithm
ii) Multiplicative algorithm with prime modulus.

b) What are the different methods to map uniform random variables to an
arbitrary pdf? Explain in detail Inverse Transform Method. [10]

Q4) a) What are correlated Gaussian numbers? Why do we need them? Explain
any two techniques to generate correlated Gaussian numbers in detail.[8]

b) What is effect of fixed point and floating point arithmetic on quantization
error? [8]

SECTION - II
Q5) a) Write an algorithm for simple Monte Carlo simulation for QPSK.

Assuming AWGN channel, Data symbols at source output are independent
and equally probable and No pulse shaping performed at transmitter.[12]

b) What is semi analytic simulation technique? Hence suggest modifications
in an algorithm for BER estimation for QPSK. [6]

Q6) a) Write an algorithm to estimate value of π using Monte Carlo estimation.[8]
b) What is an empirical model based on swept tone measurement? Explain

Saleh's model in detail. [8]

Q7) a) Enlist factors to be considered while simulating nonlinearities. [8]
b) What are the categories of a communication channel? What are the various

specifications to be considered while simulating a radio channel? Explain
multipath fading channel. [8]

Q8) a) What is tapped delay line model for LTV system? How various tap gains
are generated? [8]

b) What are the different techniques used to reduce run-time of the Monte
Carlo method? Hence explain importance sampling. [8]
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SECTION - I

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

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

Q2) a) Explain how smart selection of ADC/DAC enables better design of
software radio? [8]

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

Q3) a) What are different RF receivers used in software radio? [8]

b) Draw and explain the hardware architecture of Software radio. [8]

Q4) a) What is Joint tactical radio system? Explain architecture. [6]

b) With reference to JTRS explain describe its Functional View, and
Networking Overview. [12]
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Q5) a) What factors should be considered while selecting the RTOS in
development of Software radio. [8]

b) What are different development tools used in Software radio. [8]

SECTION - II

Q6) a) What is smart antenna? Explain any one architecture of antenna. [8]

b) State adaptive algorithms used in smart antenna. Explain any one in
brief. [8]

Q7) a) What is SDR Forum? Explain the tasks carried out by this forum. [8]

b) What is Speakeasy system? Describe. [8]

Q8) a) Why is it important for the RF components in an antenna array to have
uniform characteristics across the channel? [8]

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

Q9) a) Explain the implementation of low cost SDR platform? [8]

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

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

a) CORBA

b) SDR hardware development issues

c) Military applications of SDR

d) Future of Software radio

e) RTOS in SDR

���



SECTION - I

Q1) a) Draw and explain the McCulloch-Pitts neuron architecture. Generate
the output of Exclusive-OR logic function using McCulloch-Pitts
neuron. [10]

b) Discuss the Delta Learning rule. State the error function for Delta rule.
[8]

Q2) a) Explain architecture, algorithm and the application procedure of the
perceptron net. [8]

b) Develop a perceptron for the AND function with bipolar inputs and
targets. [8]

Q3) a) Write short notes on automatic language identification. [8]

b) Explain the discrete Hopfield net with its architecture. [8]
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Q4) a) With architecture describe the training procedure adopted for
neocognitron net. [8]

b) Explain in detail ATM traffic control using Neural Network. [8]

SECTION - II

Q5) a) Describe in detail the architecture and training algorithm used in the
back propagation network. [8]

b) Describe in detail the Neural network for switching. [8]

Q6) a) Explain the algorithm of the probabilistic neural net with architecture.
[8]

b) Describe in detail the applications of neural network in
Telecommunications. [8]

Q7) a) Why self organizing neural net is called the topology preserving maps?
With architecture, explain the training algorithm used in Kohonen self
organizing feature map. [8]

b) Write short notes on adaptive resonance theory network. [8]

Q8) Write short notes on (ANY THREE) [18]

a) Support Vector machine.

b) Neural Network channel equalization.

c) BAM network.

d) Optical neural network.

e) Simulated annealing.
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Total No. of Questions : 8]                        SEAT No. :

[4760] - 336
M.E. (E&TC) (Digital Systems)

MACHINE INTELLIGENCE
(2008 Pattern) (Revised Cource)

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

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

P3966 [Total No. of Pages : 2

SECTION - I

Q1) a) Explain the concept of adaptive network based fuzzy inference. [8]

b) Develop graphically membership function to describe the linguistic
variables “cold”, “warm” and’ Hot”. The temp. range is 0 to 100 degrees.
Use trapezoidal triangular shaped membership functions. [8]

Q2) a) What are the different clustering algorithm? Explain K-mean clustering
algorithm in detail. [8]

b) Draw the block diagram for the inverse learning method. Explain in detail
the training and application phase of the ANFIS controller. [8]

Q3) a) Discuss in detail the composition of Fuzzy relation. Explain max. min.
composition and max. product composition. [8]

b) With suitable example discuss Mamdani fuzzy inference system. [8]

Q4) Write short note on (Any three) [18]

a) Fuzzy filtered neural network.

b) Tsukamoto model

c) Derivative based optimization.

d) Least squares method for system identification.

P.T.O.



[4760] - 336 -2-

SECTION - II

Q5) a) What type of problems can a single layer perceptron solve? Give an
example using 2-d pattern space. [8]

b) What is radial basis function network? What are the different architecture
and learning methods of radial basis function network? [8]

Q6) a) What is feed forward network? With suitable diagram explain
backpropogation learning rule. [8]

b) What are applications of kohonen’s self organizing networks? Mention
the different steps involved in training of Kohonen’s self organizing
network. [8]

Q7) a) What is Unsupervised learning? Write a short note on competative learning.
[8]

b) What do you mean by principal component Analysis compare principal
component Analysis and regression analysis. [8]

Q8) Write short note on (Any three) [18]

a) Continuous and Binary Hopfield

b) Reinforcement learning.

c) Competitive learning.

d) Self organizing network.



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

[4760] - 337
M.E. (Electronics)

ADVANCED COMPUTING ARCHITECTURES
(2008 Pattern) (Elective - II)

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

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

P3967 [Total No. of Pages : 2

SECTION - I

Q1) a) Explain the hardware, software & programming elements of a modern
computer system in the context of parallel processing. [8]

b) Explain the operational model of SIMD computer. [8]

Q2) a) Explain with neat diagram the shared memory multiprocessor models
UMA, NUMA & COMA. [8]

b) Explain the architecture of a vector super computer. [8]

Q3) a) What do you mean by Data Dependence? Define different types of data
dependence. Explain resource dependence. [8]

b) Explain the different levels of parallelism in program execution. [8]

Q4) a) Compare control flow cmputer with data flow computer. Explain the
architecture of data flow computer. [10]

b) What is dynamic connection network? Explain in detail crossbar network.
[8]

P.T.O.



[4760] - 337 -2-

SECTION - II

Q5) a) Write short note on multiport memory organization. [8]

b) Compare the complex instruction set computer and reduced instruction
set computer architecture. [8]

Q6) a) What is symbolic processor? State & explain the characteristics of a
symbolic processor. [8]

b) What is paging and segmentation? How these concepts are used to
implement virtual memory? [8]

Q7) a) What is cache? Explain the physical address cache and virtual address
cache. [8]

b) Explain the terms reservation tables and latency analysis associated with
nonlinear pipeline processor. [8]

Q8) a) What is pipelining? Explain the following terms related to instruction
pipeline design: [8]

i) Instruction prefetching &

ii) Branch handling techniques

b) Write short note on any two: [10]

i) Superscalar processor,

ii) VLIW architecture,

iii) Set Associative cache.
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SECTION - I

Q1) a) Compare the architectures of FPGA, General purpose Processor and
ASIC pertaining to functional capacity, functional diversity and data.[8]

b) What are the research challenges in the design and development of Up to
date Digital Systems. [8]

Q2) a) Why CPLD architecture is less suitable for a digital system design with
high complexity and high component count? [8]

b) Give the mathematical model to compute area needed for cross-bar and
memory. Assume wire pitch of 8λ. [8]

Q3) a) Draw the architecture of XC 9500 CPLD and explain the function of
each logic block. [8]

b) What is meant by configurable, programmable and fixed function devices?
Give suitable examples. [8]

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

a) Technology Scaling.

b) Interconnects.

c) Spartan III FPGA.

d) Selection criteria of FPGA.
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SECTION - II

Q5) a) What are the concepts behind time switched FPGA and dynamically
programmable gate array? Explore the architecture of any one of them in
detail. [8]

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

Q6) a) What are the various FPGA programming techniques ? Explain any one
in detail. [8]

b) Draw and explain the interfacing diagram of 4 × 4 matrix keypad with the
XC 9572 CPLD. Draw the flowchart to detect the pressed key of the
keypad. [8]

Q7) Write the VHDL code for Mod-12 counter and configure the design in the
FPGA. Draw the interfacing diagram of common cathode 7-segment LED
display with this FPGA. [16]

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

a) SRAM design parameters.

b) Power optimization in CPLD and FPGA

c) Architecture of Digital Signal Processor.

d) Families of FPGA architectures used in VLSI designs.
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SECTION - I

Q1) a) Explain arithmatic coding procedure with example. [8]

b) The probabilities of the source symbols are P(a
1
) = 0.2, P(a

2
) = 0.5,

P(a
3
) = 0.2 and P(a

4
) = 0.1. Generate an optimal Huffman code. Also

calculate the average bit length and minimum variance Huffman
code. [10]

Q2) a) Give a comparison between lossless and lossy data compression
techniques. [8]

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

2
) = 0.05

and P(a
3
) = 0.15. Find the tag using arithmetic coding for a sequence

a
1
, a

3
, a

2
. [8]

Q3) a) Explain Jayant quantizer with the help of neat block diagram. [8]

b) Explain rate distortion theory? How it minimizes distortion? [8]
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Q4) a) What is Linear Predictive Coding (LPC)? How LPC is used in speech
Coding? [8]

b) Explain in context with video compression the different sampling
formats of YCbCr color space. [8]

SECTION - II

Q5) a) Explain the types of quantization, also Explain the mid thread and
mid riser quantization. [8]

b) What are the features of MP3? Explain with suitable block diagram
the structure of MP3 audio coder. [8]

Q6) a) Explain methods of silence compression? How it is achieved? [8]

b) Explain how to decide the transmission rate if the tolerable distortion
is given. [8]

Q7) a) Explain Discrete Cosine transform and its properties. How the image
compression is achieved by coding of DCT coefficients. [8]

b) What is multi-resolution analysis (MRA)? How Discrete Wavelet
Transform (DWT) is used for MRA. Explain how image compression
is achieved through multilevel decomposition of the image data. [8]

Q8) a) Explain set partition SPIHT? Explain how wavelet coefficient can be
classified in LSP and LIP? [9]

b) Explain with help of diagram of motion compensated video
compression. [9]
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SECTION - I

Q1) a) State and explain four main categories in the application of Robot.[9]
b) Define Industrial Robot and explain Robot anatomy in detail. [9]

Q2) a) A camera locates an object and the robot base by following
transformation matrices, [8]

camera
object

0 0 1 40

1 0 0 15
T

0 1 0 23

0 0 0 1

−
=

and 
camera

robot

1 0 0 65

1 0 1 25
T

0 1 0 75

0 0 0 1

−
− −

=
−

Determine the relation of the object with respect to the robot base.
Also determine the transformation matrices of the object and the robot
base with respect to the camera, if the camera is rotated by 90º about its
own X-axis.

b) Explain Forward solution and Inverse solution in a robotic
manipulator. [8]
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Q3) a) Explain the various design considerations of mechanical grippers. [8]

b) Explain the force analysis in gripper system. [8]

Q4) a) Explain in brief non-optical and optical position sensors. [8]

b) Explain with neat sketches PID controller and control stability. [8]

SECTION - II

Q5) a) List different Robot Languages and explain any two in detail. [8]

b) Why there is a need of Sensor? Explain Force and Torque sensors
used in robot with neat sketch. [10]

Q6) a) What is a machine vision system in Robot? Explain various steps of
processing the image in Robotic Vision System. [8]

b) Classify the Sensors in Robot. Explain Proximity and Range Sensors
in detail. [8]

Q7) a) Enumerate the considerations for the manipulator design based on the
task to be performed. [8]

b) Explain design of mechanism and manipulator in brief. [8]

Q8) a) Compare Newton-Euler and Lagrange-Euler formulations and situations
when you will prefer NE formulations/ LE formulations. [8]

b) What is Jacobian Matrix? Explain its role of Jacobian matrix in the
path control strategy. [8]

����



SECTION - I

Q1) a) Explain importance forming lines in sheet metal product and discuss
with suitable example how that lines are considered. [8]

b) Explain different attributes of material behaviour affecting sheet metal
product. [8]

Q2) a) Discuss an analytical method for prediction of forming limits. [8]

b) Describe various steps to be followed from the product design stage to
the finished product while manufacturing in a small quantity, a small
jar to carry water using Aluminum sheet. [8]

Q3) a) Compare Plasma cutting with laser cutting. [8]

b) Explain different methods for testing of sheet metal product. [8]

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

a) Rate sensitivity and its effect on sheet metal product

b) Different properties and grades for sheet metal

c) Drawing of axysymetric parts.
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SECTION - II

Q5) a) Explain different a sheet metal joining process. [8]

b) Explain different methods for sheet forming by rolling. [8]

Q6) a) Explain different selection criteria for presses used in sheet metal
forming. [8]

b) State necessarily of safety devices and their selection at press shop.[8]

Q7) a) Discuss the methodology for building a CAD model for sheet metal
product. [8]

b) Explain with suitable example how CAM is used in sheet metal forming
metal forming with suitable example. [8]

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

a) Warm forming.

b) Centre of pressure in press operation.

c) Numerica1 analysis of forming processes.
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SECTION - I

Q1) a) A reamer is to be used to finish a hole to diameter 11+0.03mm. Calculate
the tolerance on the reamer diameter and the wear allowance, if the
oversize cut by the reamer varies from 4 to 10 microns and
manufacturing tolerance extends up to 15 micron. Draw the sketch of
the tolerance zone for the above reamer diameter and show the
dimensions on it. [8]

b) Explain with neat sketch the tool geometry of twist drill. [8]

Q2) a) Explain the aspects of design of strap clamp used in jigs and fixtures.
How the effect of workpiece tolerance can be eliminated while using
strap clamps. [8]
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b) Calculate the width of the diamond pin for the following data : [8]
• Tolerance on center distance between the holes in the workpiece

= 0.060 mm

• Tolerance on the center distance between locator pins: 0.02 mm

• Clearance between the diamond pin and hole = 0.15mm

• Clearance between full pin and hole = 0.012 mm,

• Radius of both holes = 15mm.

Q3) a) Derive an expression to determine the optimum clearance in blanking
operation. [8]

b) A cup of inside radius 40 mm and thickness 5 mm is to be drawn from
the blank with a radius of 50 mm. The shear yield stress and maximum
allowable stress in the material are 14 MPa and 50 MPa respectively.
Determine the drawing force, minimum possible radius of cup which
can be drawn from a given blank without causing the fracture. Given
β = 0.05 and μ = 0.1. [8]

Q4) Write short notes on : [18]

a) Effect of various cutting tool angles on tool life.

b) Computer aided press tool design.

c) Equalizing clamps.

SECTION - II

Q5) a) Explain the function of flash in forging. How the dimensions of flash
can be determined? [8]

b) Describe design procedure of edging impression in forging. [8]

Q6) a) Following data apply to the component shown in Figure 1.

Material: PVC with density 1.38 gm/cm3; Shrinkage 0.96% spatial;
Modulus of elasticity: 3×103 MPa; Number of impressions: 1, Poisson
ratio and Modulus of elasticity for mold material are 3.33 and 2×105

respectively, Coefficient of friction = 0.1, Material constant for PVC =
0.9, Injection pressure 50 MPa, Assume outside dimension of cavity
200×200 mm.
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i) Calculate the mold opening force. [4]

ii) Calculate the ejection force and the dimensions of the ejection
element. [4]

iii) Determine the gate dimensions, runner dimensions, and runner
layout.  [4]

iv) Sketch the assembly of the mold. [4]

Q7) a) Explain with neat sketch the die venting and water cooling in the die
casting. [8]

b) Explain the instrumentation scheme for die casting process in which
the molten metal has to enter the die cavity at controlled speed, pressure,
and temperature? The die temperature also needs to maintain at specific
temperature. [8]

Q8) Write short notes on : [18]

a) Stripper plate ejection in injection molding.

b) Determination of stock size in forging.

c) Cavity balancing for injection molding.
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Total No. of Questions : 6]

[Total No. of Pages :2

[4760]-36
 M.E. (Civil) (Structures)

Advanced Solid Mechanics
 (2008 Pattern)

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

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

P3750

SECTION - I

Q1) a) What is compatibility of strains? Obtain strain compatibility equation
for 2D problem in elasticity? [10]

b) A Plane passing through point (x, y, z) in a stressed elastic body has its
normal 'n' with direction cosines cos(n, x), cos(n, y), cos(n, z). Obtain
expressions for the stress resultants (Tn) and its direction in terms of
six independent components at that point. [15]

Q2) a) State and explain the Generalized Hook' Law. Hence obtain the Lame's
constants and engineering constants for an elastic isotropic body. [10]

b) If φ is a third degree polynomial function, obtain the stress distribution
on the sides of rectangular plate of size L × 2h. Neglect body forces.
Also check for static equilibrium of the plate under this stress
distribution. [15]

Q3) a) Explain the concept of Stress Invariants? Hence, discuss the state of
pure shear and hydrostatic state of stress? [10]

b) Find stress components of a cantilever beam loaded with point load at
the free end by using Airy's stress function polynomial? [15]

SEAT No. :
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SECTION - II

Q4) a) What is axi-symmetric problem? Obtain the solution for stress
distribution σ

r
 and σθ in a solid cylinder subjected to uniform external

pressure 'p
o
'? [10]

b) A thick cylinder of internal radius 100mm and external radius 175
mm is subjected to an internal pressure of 8N/mm2 and an external
pressure of 10N/mm2. Determine variation of radial and hoop stresses
in the cylinder wall? [15]

Q5) a) Derive Poisson's equation for torsion of prismatic bars of non-circular
section in terms of stress function φ using St. Venants Theory. Neglect
body forces. [15]

b) A shaft of elliptical c/s having semi major axis 75mm and semi minor
axis 25mm is subjected to a torque of 1 kN-m, determine maximum
and minimum shear stress developed in shaft. [10]

Q6) a) Derive differential equation for the elastic line of a beam resting on an
elastic foundation? [10]

b) A semi infinite beam is subjected to a force 'P' and a moment 'M
o
' at

one end. Starting from the solution for an infinite beam, obtain the
solution at a section 'z' from the beam end for [15]

i) Deflection 'y'

ii) Bending moment M
x
.
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SECTION - I

Q1) a) Formulate an optimization problem for minimum weight design of a
spring supporting 6000 N load subjected to constraints on deflection
to be less than 2.5 mm and shear stress to be less than 100 MPa.
Consider wire diameter, coil diameter, and number of turns as process
variables. [8]

b) What do you understand by local optimum solution and global
optimum solution? Explain with neat sketch. [8]

Q2) a) Minimize the function f(x) = x3 + (1/x2) using golden section search
method within the bounds of 0.5 to 2. [8]

b) Explain steps for Fibonacci search method and also draw its
flowchart. [8]

Q3) a) Minimize the function f(x) = x2
1
 – 5x

1
 + x2

2
 – 3x

2
 – 10 such that

1 < x
1
, x

2
 < 5. [8]

b) Write the algorithm and draw flowchart for Powell’s conjugate direction
method. [8]
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Q4) Write short notes on : [18]
a) Parato optimal solutions.

b) Hessian matrix of a function.

c) Geometric programming.

SECTION - II

Q5) a) Explain the gradient projection method for constrained optimization
problems.  [8]

b) Perform one iteration of generalized reduced gradient method for the
following problem : Minimize f(x) = x2

1
 + x2

2
 subject to x

1
x

2
 – 9 = 0.

Consider starting point as x
1
 = 2 and x

2
 = 4.5. [12]

Q6) Solve following mixed integer programming problem using branch and
bound method coupled with a graphical method for solving branching
problem. [16]
Minimize f(x) = 4x1 + 5x2

Subject to following constraints :

10x
1
 + x

2
 > 10; 3x

1
 + 7x

2
 > 21; 5x

1
 + 4x

2
 > 20; x

1
 + 12x

2
 > 12

x
i
 > 0 and integer, x

2
 > 0.

Q7) a) Explain steps of simulated annealing method and draw its flowchart.[8]
b) What is elite count in genetic algorithm? How it affects performance of

genetic algorithm? [8]

Q8) Write short notes on : [18]
a) Mutation operator in genetic algorithm.

b) Difference between traditional methods and genetic algorithm.

c) Methods of handling constraints.
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SECTION - I

Q1) a) Distinguish between historical, descriptive and experimental
research.  [6]

b) What are the qualities of a good research worker? [5]
c) What is the importance of formulating a research problem? Describe

various ways of defining a research problem. [5]

Q2) a) What are the major types of Informal experimental design? [6]
b) Describe with suitable examples, any two types of probability

sampling. [5]
c) Enumerate the essential characteristics of good experimental

design. [5]

Q3) a) What are the merits and weaknesses of interview method? [6]
b) What factors are to be considered while selecting an appropriate method

of data collection? [5]
c) What precautions are to be taken in collection of data? Indicate the

limitations of data collection. [5]
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Q4) Write short notes on.any three of the following : [18]
a) Meta analysis.
b) Pictorial techniques of data collection.
c) Typical applications of experimental design.
d) Sample size determination in experimental design.
e) Research approaches.

SECTION - II

Q5) a) What does measures of central tendency indicate? Describe the
important measures of central tendency.  [6]

b) A survey result of 1600 Face book users indicates that 44% finished at
least three years of college. Set the 95% confidence limits on true
proportion of all Face book users with this background (z for confidence
level of 95% is 1.96). [5]

c) What do you understand by statistical estimation? [5]

Q6) a) Describe the various measures of relationship often used in the context
of research studies. [6]

b) What are the steps involved in Centroid method of Factor
Analysis? [5]

c) State the basic assumptions of Analysis of Variance.  [5]

Q7) a) Describe the steps involved in AHP with the help of a suitable
example. [6]

b) What precautions should be taken while interpretation of the
results? [5]

c) What are the characteristics of a good research report. [5]

Q8) Write short notes on any three of the following : [18]
a) Different data processing operations.
b) Simple regression analysis.
c) Significance of Analysis of Variance.
d) Path analysis.
e) Documentation in context of a research report.
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[4760]-371
 M.E. Production (CAD/CAM)

COMPUTER AIDED MANUFACTURING
 (2008 Pattern)

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

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

P3984

SECTION - I

Q1) a) Discuss the advantages and limitations of using ball screw and nut
assembly in CNC machines. [6]

b) Explain the principle functions of DNC. [5]
c) Describe in brief the major parts of a vertical turning center. [5]

Q2) a) Write a NC program to drill three holes (10 mm dia. each) at different
places for the work piece as shown in Figure 1. The depth of hole is
10 mm. Z = 00 at the surface of the work piece. The cutting tool is
positioned above the work piece.

                                                            Figure 1

Assume suitable data if needed. [10]
b) What are the requirements of feedback devices in CNC machine tools?

[6]

SEAT No. :
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Q3) a) Write a complete APT program (Geometric and Motion commands)
for the work piece as shown in Figure 2. [10]

b) What are the various types of tool magazines used in CNC machine
tools? Give their relative merits. [6]

Q4) Write short notes on any three of the following. [18]

a) Touch trigger probes

b) Canned cycles

c) CNC Presses

d) Feed drives used in CNC machine tools

e) Interpolation schemes
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SECTION -II

Q5) a) Describe in brief the major components of an ASRS system. [6]
b) Calculate the number of AGVs required with a vehicle speed of

50 m/min with the average loaded travel distance of 180 m. The average
empty travel distance is 120 m. The total time required for loading and
unloading is 1 minute. The number of deliveries to be made is 50 per
hour. Assume the traffic factor as 0.85. [5]

c) Describe the measurement system based on photogrammetry principles.
[5]

Q6) a) Describe the automated inspection principles and methods used in any
manufacturing industry. [6]

b) A eight station assembly machine has an idle cycle time of 6 s. The
fraction defect rate at each of the 8 stations is q = 0.015 and the system
operates using an instantaneous control strategy. When a break down
occurs, it takes 1 min, on average, for the system to be put back into
operation. Determine the production rate for the assembly machine,
the yield of good product (final assemblies containing no defective
components) and the proportion uptime of the system. [5]

c) What are the factors considered while designing a material handling
system in a modern industrial unit? [5]

Q7) a) What is a Coordinate Measuring Machine? Explain in brief the four
commonly used physical configurations of CMM. [6]

b) Describe any five commonly used methods for collecting data from
shop-floor. [5]

c) Explain the kind of tasks that people will be required to do in a future
automated factory. [5]

Q8) Write short notes on any three of the following. [18]
a) Carousel assembly system
b) Barcode techniques
c) The information system in any automated factory
d) Machine vision
e) Types of conveyors
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Total No. of Questions : 8]                        SEAT No. :

[4760] - 377
M.E.(Production) CAD/CAM

MECHATRONICS (Elective - II)
(2008 Pattern)

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

1) Answer any three questions from section I and any three questions from Section II.
2) Neat diagrams must be drawn wherever necessary.
3) Use of electronic pocket calculator is allowed.
5) Assumptions made should be clearly stated and justified.

P3988 [Total No. of Pages : 2

SECTION - I

Q1) a) Explain the design process for Mechatronics system. [8]

b) Enumerate the importance of control system. [8]

Q2) a) Explain potentiometer sensor and Hall effect  sensor. [8]

b) Describe the characteristics of commonly used sensors using terms such
as range, span, error, accuracy, sensitivity, hysteresis and non-linearity
errors. [8]

Q3) a) Explain transducer signal conditioning process with suitable example.[8]

b) Explain the characteristics of Digital to Analog converters. [8]

Q4) Write short notes on the following: [18]

a) Pulse Modulation

b) Linear feedback control system

c) Multiplexers

d) Application of Mechatronics system.

P.T.O.
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SECTION - II

Q5) a) Enumerate Ladder Logic diagrams used in Programming Logic controllers
[8]

b) Draw a ladder logic diagram for domestic washing machine to switch on
a pump to pump water for 200s into the machine, then switch off and
switch on heater for 100s to heat the water. The heater is then switched
off and another pump is to empty the water from machine for 200s.10]

Q6) a) Compare microprocessor and microcontroller. [6]
b) State briefly programming languages used in PLC. Write in assembly

language, a subroutine that can be used to  produce time delary & which
can be set at any value [10]

Q7) a) Discuss the sequential logic system with suitable example. [8]
b) Explain with suitable example mechatronic control in automated system

[8]

Q8) Write short notes on the following: [16]
a) Artificial Intelligence.
b) Instruction sets in microprocessor.
c) Latching circuit.
d) PID controllers.
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Total No. of Questions : 10]                        SEAT No. :

[4760] - 380
M.E. (Production) (CAD/CAM)

CAD/ CAM/CAE SOFTWARE DEVELOPMENT
(2008 Pattern)

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

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

P4730 [Total No. of Pages : 3

SECTION - I

Q1) a) What is API? How to design good API? What it matters? [8]

b) What is customization of CAD software? What is the need for CAD
customization? What are benefits of CAD customization? [8]

Q2) a) Discuss the use of general programming interfaces. [8]

b) What are the tools for customization of CAD software? Discuss Object
Orient Programming (OOP). [8]

Q3) a) What are the different phases of the system engineering process? Explain
each in brief. [8]

b) Explain system dependent programming interfaces for pro-programming
(Pro-Engineer). [8]

Q4) a) Discuss the waterfall software process model. [8]

b) Explain software product development  life cycle. [8]

P.T.O.
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Q5) a) Discuss the following with reference to software project management:[9]

i) Proposal writing

ii) Project planning and scheduling

iii) Project cost

iv) Project monitoring and review

v) Personnel selection and evaluation

vi) Report writing and presentation

b) Write short note on Application frameworks. [9]

SECTION - II

Q6) a) Discuss core issues in rapid software development process. [8]

b) How software prototyping helps in software development process? [8]

Q7) a) Discuss Euler operation with reference to solid modeling. [8]

b) Discuss Extreme Programming used for rapid software development.[8]

Q8) a) Explain creation of 2D entities in any CAD software using API. [8]

b) A software is to be developed for drawing and manipulation of line, arc
circle and polygon. Design graphical user interface for the same. [8]

Q9) a) What is conventional animation? What are the different steps used in
conventional animation in creation of animated film? [8]

b) Explain the basic fundamentals of solid modeling representation in any
CAD software. [8]



[4760] - 380 -3-

Q10)Write notes on any three of the following: [18]

a) Automated drafting and dimensioning using customization.

b) Computer aided software engineering.

c) Software testing.

d) User interface design.



������

�������	
	�

��� �� ������	
 ��

��	�
��
��
��	����	���
����
 ��
 ��

���	����

��
��	����
���
	����

	
���� ��


��
���


���
	� ���
��

����	�
����
�
����	
����
 

!
��
"
#$$
%
&
�� 

!

�

"
'$$
%
&
���
!

�

"
#$$
%
&
��

(
"
)$$
% 
�
�
"
�

��
"
$

��	*� �� ��

������
�����	
��
������

�� *������
�
	��
��
	�*
�
'
�	*
+

�� ��

�
�����	
����
�
��
	�*
�
#
�	*
,

*� ��

����
�
�	
��
�
����	�
�

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

���������	��
����
�����

�������	�
��

�����������������������

� ! "���#�
�!"��!�#$% %

���&���'��(���
���������	
��
� ����������
������

��
������
�
��
��������������
�

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

$� %�������&���
���
��'�������������(�������

�� �

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

,� �

��+��
�
������
�
�*��'���*���* �
����������-�
�-"����

��)�)



�

�	� �� -�
*��
��
�����	
��
������
�������� 
*
�
���	

�����	
��
������
���
�
��

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


�� .
�
��
��
�
	���
#)
� 
���
*
��
�	


	*
�	*
�������
*
��
�
����
�
��
��

���
�

	*
�����
�
�
'$!%
��	�
	����
*
���*
��
��

�
	��

��
��

���	�
-�
��!�	�
��

��*����
��

���������
��
���
����
��
#$$
�(�
�	*
���
	�
��
�	
����
��
'$
/
#$��
���
0
�
���	
� ���


�� 0
��
����	
�	*
�
���*

��� 1�
��
����

�	*
�
	*�	�
���
	�
��
��*
���	

���� 2
�����	�
��
��������

�
� �� 1���

�	*

�����	
3������	4�
���	����� ��


�� 5�

���	
����

��
�	�����
����!	
��
'$
��
��
��
����	
�	
����
6	
�**����	
��
��

�
��
�
���� 
��

����

��
���7
��
*
��
�
���	�
���*
��
,$$%
��
��*8
*
����
 5�

9��	�4�
 ��*����
 �
 "
 '
 /
 #$	%&���
 �	*
 �	��
 �
����
ρ
"
$�:
/
�$��
%&����
.	���;

��

����

���
�
��*
��	�
��
����
���

�
�
	��
�	*
��	*
��

���
��
�
�	

���

�
�
	�� ���


�����
	 
	 ���



�

��� �� ���

��

��	�
��
��
<1���

��	����	�4
�	*

�����	
���
����
���
�� ��


�� ����

�����
	��
�
�	�=.	�
���� ��


�� �
��
����
��������
&
�
��
����
6	�����	�


��� 2���
���82��;
�
���*

���� ��������	��
���	����
��

��� >�		
�������
��	*����	�

�������	
	��

��� �� 1���

��

0���
�
	����

?�����	
��
�������	�
�
���*�� ���


2

2
9 6 0

d u
u x

dx
� � � 
-
>�
�
�
�=$�
"
$





�=#�
"
$

�� 2���
���82��;
�
���*

��� (
���
���
�!�	
�
���*

�� 0
���

�����	
��

?�����	
���
�
����

�
�
	�
���
	�
*
�����������
�	
�
'8
*��
	���	��
���	
� ��


�
� �� 0
���


���
����	
���
���*
�
����
���
����


�
�
	�� ��


�� ���
 ��

 ���

8���
 �����
 ����	
 �	
 �����

 �
����
 0
�
���	

 ��

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

 �������
 �
�����	�
�����
5�!

�
"
'$$�(�� ���


�����
	 
	 ���



�

��� �� 0
���

��


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

��
�
��
�
����
�	
�
>15

�
�
	�� ��


�� 5�

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

�
��*
��
$�#
�
�
	���
�	*
��
�

��
�����
�
����	
��
#
���
��
'$
�&�8
@>�
5�

���

��
�
��
�
	
�����	
�	

��

��*
��
#$	
�&���A	


	*
��
��

��*
��
!
��
��
$@>
�	*
��

���
�

	*

��
#$$@>
�
5�

��*
��
�	�����
*

��
��
��
��


	*��
B��	�
��	��


�
�
	�

����
���

�
�
	�� 
��	*
���
��

�
��
�����

��
��

��*8���	�
��
��

��*

.��� 
��	*
���
��

�
��
����
��
��


	*�
��
��

��*
���	�
��C�
>�����


��

�
�����
����
��


����
�������	� ���


��� .��
���
�	�
��� ���


�� ��.
(��!��


�� 6�������
����

�
�
	���

�� ����
*
���*�
�	*
��	����
	�
���*��

*� 1����
�
��

����
�	
��.
�	������

���

�����
	 
	 ���



��������	��
���
�����������

�������	�
�

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

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

���������	
��
� ����������
������

��
������
�
��
��������������
�

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

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

�
�

�� )�������*���
���
��'�������������+�������

�� �

,� -
��
"��&����
����(
�������&��&��
���
��&&
����

.� �

����
����'&��������"�����

�� �

����� ���������	��
����
����

�������	��

�������	
	�

������ ����	�
�	��

	�����	���
��
� ��


0

( ) cosf x x dx e λλ
∞

−=∫ �

�� ���
0 1 2

A
1 2 0

i

i

+⎡ ⎤
= ⎢ ⎥− +⎣ ⎦

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


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


1 1 2 3y x x x= − +

2 1 2 33 2y x x x= − +

3 1 2 32 2 3y x x x= − +

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

�� ����	�
�	����
!��������	�"����	�

( )0 0 1 , (0) (1) 0y y x x y y′′ + + = ≤ ≤ = = ��#��	�$�
%���	
��!��&��"��	

���������
��
���
��
�	�	��'
�����
��
� ��


������



��� �� (�������	��)���
!�)����	�'�

	'
	!�����
��
	�
	
����	��
��
�����'�
"���	�� ��	�� �� ���	!� "���	��� *��
�� +�
���
�	%�� 	���
��
�� ����� 
�	
�''	�	��
��
����	�
�	����������
��	��'������,���

�
��

�
��-��

�
����

�
�� ��


�� ����	����
�	��	
��!����+�"��'	�
��
������
�	�	���
��


2 2 0y y y y′′′ ′′ ′+ − − = ���
����.��,��/�.��,�.��
!��/�.��,�0� ��


��� �� 1	!�'	�
�	����!��
�'������ 1 2 1 3 2 32 2 2x x x x x x+ − �
��
�	�'�
�
�'�������
����
���
����
����	!�'
��
��
!�!��'�����
��
�
��	���������
!�
�	���!��
��
���� ��


�� 2�
!�
�	�'���	��
����'��
�	���
'
��
��� ( )
1

2

0

12 ,y xy dx⎡ ⎤′ +⎣ ⎦∫ ��
����.��,�.

�
!���3��,�.�'�
��	�	�
�	���	!� ��


'� 2�
!�
�	�2����	��
��
��������� 2xe− � ��


�������	
	��

��� �� 2�����'��4�����	�!��
����
��
���
��
�!���	�
�������
�	��������
���	'���	
'	
�	��
��
��	
�		
�
�	����	

�� ��


( )1 12 , 1r r rr n rμ μ μ+ −= + ≥ ��5	
'	���
!� 1 2&β β �

�� (�	�	
!�����
!�6��������!�7.'����
�����	�
�	�
	�"	��
��	��
�8.9&��
!
:.9&��

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

��;.9&��
!�0.9&��	�"	'
��	����2�
!�
�	�
	�"	��
��	�!��
����
��
��
�
�	
��!��
�
��	�<
%� ��


�	� �� ����	�
2 2

2 2
0

u u

x y

∂ ∂+ =
∂ ∂ ���� �.�=���=�π  �.�=���=�π  ����	
�
��


( ) ( ) ( ) ( ) 20, , , 0, ,0 sinu y u y u x u x xπ π= = = = � ��


�� >��'���� 
�	��
�
	��������	���!	���
!� �
���!��

��	%����	��!���	�	

���
	���
��
���!	�� ��


�����

��� 		�



�
���� ����
!����������	�?������
������!��
����
��
���	����8 �8� ���
!�<$%����

���'��
1

( )
3

p x k> = �������	�����
	�����=�7���
!� 2 2p x⎡ − < ⎤⎣ ⎦ ��


�� (�	��	���
����������
!�����'���	
�����������	���
��
'����08 0@ 0: 0A B3 B7�
(���	����3.���
!�����'���	
����!�	�%����	�03 07 0@ 00 0A 0A B. B3 B7 B8�
>��'����
�	�����
�
��
�
�	�	�!�
��
����
�
�	�����	�
��
��
��
�����������	
�
�
�	���	���	�
���	��
��
����!�	�%�� ��


������ ��
���
����
�	
'�	!�2�	����	��
��
�������
��	
!�����	!��
���,�.��
!���,�����

��
��	�
�,�. �
�	��
��
��������	
������"	�!	��
	!���� ( ) ( )f x x l xμ= −  
��	�	� μ ������'�
�
�

��
!�
�	
��	�	��	! ���
!�
�	�!��"��'	�	

�����
�
"��

������
�	��
��
���
��
��
��	�	�C�.� ��


�� >	�'���	��
����	��
�"	�����������
��
��""���'�	�� ��


�����

�����

��� 		�



��������	��
���
�����������

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

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

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

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

$� %�������&���
���
��'�����(��(���� �������

��!�

�� )�&���
��
�������&������������#��������
�

*� +
��
#�������
����,
�������������
���
����
(���

-� .

����
����'�������/��#�����

��!�

P3991 ���������	��
����
�����

SEAT No. :

�������	�

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

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

��

��� ����	���
���

�	��

� 

��

�� �
��
������	���
 

�� !

����	
��"
��
		��
� 

�� �
�������	���
 

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

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

��

��� �� ���������
����
�����	��

���	�	���
��	&	�
��
������&���

� 
��

�� "%����
�$�����	���	�����	��
	��
��'#	���
��
�����	����( 
��

������



�
�����	���

�������	��

��� ����	���
���

�	�

� 

��

�� )�����	��
�	�	��	����
������ 

�� *��������	��
� 

�� #	���
��
��������	���� 

�	� �� �������	���	��������	��

��
������	�	
��
����
�����#������
��	�	
�
+�#�������	�� 
��

�� "%����
���	�
�	����

�������	�
����
������	&	�
��	
� 
��

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

�����	���"%����
��� 
��

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

��� ����	���
���

�	��

� 

��

�� #	���
��
����
��������
� 

�� ������	����	��
���#� 

�� ,�����������
���	��
��	
� 

�����



��������	��
���
�����������

�������	
�

�
�
�����������������������

���� ������!�"#�$%�� ���"&��%%# '

��(��
�����)*���%*+*)�*����##����,*���-*���###����..(..��/��
���������	
��
� ����������
�����

��
������
�
��
��������������
�

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

$� %�������&���
���
��'�����(��(���� �������

��!�

�� )�&���
��
�������&������������#��������
�

*� +
��
#�������
����,
�������������
���
����
(���

-� .

����
����'�������/��#�����

��!�

P3992 ���������	��
����
�����

SEAT No. :

�������	
	�

��� �� ������	
�	
��
�� ��


�� ����
�����
�����

��� ����
�����

�� ����
��
������
���
��
����
������

�
�
���	���
	�

�
������
�
��
���
����

�
���
������
���
�� ��


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


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


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


���
�� ������	
���
����
!

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

�
�$
�	!
%��&�# ��


�� ����
 ��
 ��������
 
�
 ��
 ��
 ��
!���!�
������	
 ���
 ��
�������
 �	!
���������
	�# ��


������



��� �� '���
���
	���

�
���

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


�� ������	
�������	�

�
�������
"�#
���
!�"��
���	�

�
��
!����!����
�������#
��


�� ����
������
!
��
�!!���"��
��"�

	
�
������ ��


�������	
	��

��� �� ������	
�
��

�

���
����	�(���
���!
�

���
�����
���	�
���!
�
��
����#��


�� )����
���
��
�������
�	!
���������
	

� ��


�� **$

��� )*$

���� +*$

�"� $
��
����
��������

�	� �� ����
���
���
��	���
	�

�
!����������
'���
���
	���

�
!���������
���!
�	
������

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


�� ������	
������
	��
�����	�	�
����
	���
 �,����#
����
���
 ���
��
����
����������

�
-)*�
%	!
�
�
��
�������
���
��
����� ��


�
� �� ����
��
�������
������	�
�	!
������
������	��
.
��
!
�	
���
!������	��
������	
����# ��


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

�
������
��������
���	!�	�#��


��� �� ������	
!������	�
�����

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


�� ������	
��*
����
�,����# ��


�� ������	
���	�����

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


�����

�����

���																																											�



��������	��
���
�����������

�������	
�

��
�����������

�������������������
����
����

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

��
������
�
��
��������������
�

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

#� ��
�����
�������
�
����
�
�
�
�$��%�������������
�&������%

�
�

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

�� �

*� +
��
"��$����
����&
�������$��$��
���
��$$
����

,� �

����
����%$������-��"�����

�� �

.� /�(���
��
�������(������������"�$$�����
�

P3993 ���������	��
����
�����

SEAT No. :

�������	
	�

��� �� ������	
���

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


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

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


���
�� ������	
�
�
�������	�# ��


�� $���
%������"����	�

��� $����
��
&��������	�

�� '������
 �
�
 ����������
 �	�
 �����������
 ����������	�
 ���
 �
�
 �������	�
���	�������	�
 ����
 �	
���
�	�
 ������
�
��
 ���
 �
�
���������	�
 ���
�	�������	�
���������	
�	��
�
��	��������	�
������� ��


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


������



�� (������
�
 ���	�	�
��������	
 ��
 ��
��
���������
���

)((
�����	�
�	
����
������
���

*�����
����
����
����������
	
+
,�-./�
%
+
0,
�1��	�
�
�
���2
����

��
��	��

+
/,,
��
�	�
��������
+
-,,
���
3���
+
,�./
��
1
����
)�	���	�
����
���
�����
+
/�,
��	�
�	�
����
�
�	��
����
+
.�,
��	�
����
��
���
�	�
�	�
��������
+
4��
-/,,�

��
�	�
�����	�
����
+
4��
-/,
���
�����	�
�����
��	� ��


�� %����	�
�����
���
�������
���������	
�����
�	�

��� %����	�
�����
���
��	����
�����

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


�� '���	�
 �
�
 �����
 56������
%����
 ����7�
*
����
���
4���7
 54��	���	�
3���7
�	�
5���2
�	
&������7
�	
$�	��������	�
(�����
�����	� ��


�������	
	��

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

�	
�������� ��


�� ������	
�
�
��	����
�����	
��������2
�	�
���������	
����������
����
�	
���������	
��
��	��������	�
�������� ��


�	� �� '���	�
58����
���
	�����7
�	�
5&���
3�����7�
�
��
��
�
�
���������
����
��	����
�	
8����
*��
	������ ��


�� �
��
 ��
 �
 ��������
��	��������	�
 �������
�
��
��2��
 �	
 ���������
��	��������	�
������
���������
9���
����
��
�
�
3$(
��������
�	�
��	����
��	����	�� ��


�
� �� '����	����

������	
:��	
$�	��������	�
�	�
6����
$�	��������	�
 �	�
���
���������
���

��������� ��


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


�� )������
����






���


9�����2



����




4������	��

�����

���																																											�



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


�� 6��������
����
���������	
��������

�� )������
���
��
���
8*
����
�������

�� %�������
�������
�	
��	��������	�
�������
�	�������

�� %�������
���
:�	�
;���	��	��

�����

�����

���																																											�



��������	��
���
�����������

�������	
�

��
������������������������

��� !"#�$�%
 !�&! !"#�
'(!'

%!'(

��)��
�����*+���,+-+*�+����!!���
.+���/+���!!!���011)11�
���������	
��
� ����������
�����

��
������
�
��
��������������
�

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

#� $�������%���
���
��&�������������'�������

�� �

�� (
��
"��)����
����*
�������)��)��
���
��))
����

+� �

��*��
�
������
�
�)��&���)���) �
����������,�
��"����

P3994 ���������	��
����
�����

SEAT No. :

�������	
	�

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



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


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



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


"�	�	��� #$% #$& #'( #')

*	��� ##& ##' #'% ##$

������ +����	��
����������������
������������� ��



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

���


������



��� ��	�����
����
����
�������
��
�	���/������
�! ���


�� 012����	



� �22"3�

�� +��	���	
��
������
���������

�� 4���
�	������	��

�������	
	��

��� �� �����������������
����
�5����	������	�
	�	����+����	��672�	������	���	��
���������
���������� ��



� 8
������49+8��������� ����������	�� ��


�	� �� +����	������������9��4:�9�;4:�49+8�:�4�� ��

����������������
������������
���������	����������
���λ <�%�%%'������
���
�����	��������

�
	�	��������	���	������.	.��
��
�����	�
������	��������	���
#%%%��
����
��
�����	
��


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

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

��)%=��,���������������������
��������	�����	������	���������	���
.�����
����
�� ��


�
� �� +����	������������	�
	�	�������	���������	������	�� ��



� �����	
������.��	
�������
��������.�	��
����
�	���������������	�
	�	���
�
9���	�����
��
������
�������������

7���
�����
�����49+���
����	�	������������
���
�����
��
���	�	����
������

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

�
�-� ���


��� ��	�����
����
����
���
��
�	���/������
�! ���


�� 8��������	�	�����
����


� 8��
����.�	��5���	���

�� �	�� ������������>�����
�����

�� ? 
�� 
� ���
�����

�����
�����

���																																											�



��������	��
���
������������

���������	��
����
�����

�������	


��������	
��
�	������������

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

���������	
��
� ����������
������

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

�����

�������	
	�

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


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


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

*	��� )# +$ ,+ ++ ,$ %' �+ ,�

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


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


��� �� ������	
��!
���
-�
����
��
������.

������
!���
�������� ��


�� 
������
���
��
 /��������
 �����	��	�
�����
 ����	�
	�!
�����	��
 ��
������	�
��������� ��


��� �� ������	
-�	����� �
����
��
0�������
�����
�������
���		�	�
10�������


�� 
������
���
�� ������	�
��
0���
�	�
���
���������	�� ��


�	
	�	

�������	��



�����

��� �

��� 2����
�����
	����
1�	�
������
3 ���


�� 4���!���
���
��������
���		�	��

�� �����
�������������	
�	�
����	��

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

�� ����	�	����
4������	��

�� 5�������	�
��	�����	��

�������	
	��

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


�� �������
���������
��
��
����!
3 ���


7	 �	����
������
��
�	�� �����
�����	�	��
���
��
���!	

������� ���� �58 5��	�	� 5	
���� ����9 5����

� # )$$ )$ $

8 + ,$$ '$$ $

: ) �$$ #$ $

4 ( #$$$ '$$$ $

� , '#$$ $ $

* # &$$ %$ $

; ( '$$$ $ $

2 # ($$$ #($$ $

���
����	�
���
���
�������
<�=
��
)$$
�	
���
',��������
>:�
���
���
������



�����

��� �

��� �� 
������
��?���� ��
��
���
>:�
������� ��

�� @���
?���
���
��
��
���������
���	�
�����
�����	���
���
����
��/�����

�	
�����	�
<?=
���
?��
<�=
��
�� �	
�	
���
�����
����!
3 ���


A�� ����
��/�����
�	
� >����	�
� >����	�
B >����	�
0
' + � #$

# , ($ ,

( ($ ) +

) # + (

6�!
������
���
?���
��
���������
��
��
��
��	���C�
���
�����
����
��/�����
��
��������
���
���
?���.

��� �� 
������
�:�
�������	�����	
������� ��

�� @�	�
���
��/��	��
����
!���
��	���C�
�����
����
��/�����
��
��������
���

�����!�	�
���9� ��


���9 ' # ( ) + , % �

>����	�
7 # + ) & , � % +

>����	�
77 , � % ) ( & ( �

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

�� ���
!��9��
����	�
���
���
�������
���
���
�����!�	�
�����������	
3 ��



���	� '$$$ ''$$ '#$$ '($$ ')$$ '+$$

����������� $�$( $�'% $�#% $�#� $�'� $�$%

4�������
���
'$
!��9�
�	�
��	�
��������
����	��
1*��
��	���
	������
����
������������

���� 2����
�����
	����
1�	�
������
3 ���

�� :�	���
	�����
��	������	�
�� 0
4
���������
���
��/��	��	��
�� 4���!���
���
�:��
�� -�	��
������
�� >:�
77�

���



SECTION - I

Q1) a) “What are the strategic and operational objectives of an organization?
Explain in brief. [8]

b) What are the principles for technology management strategy? [8]

Q2) a) Explain in brief various steps the organizations take for promotion of
IPR. [8]

b) Explain the following : [8]

i) Compare Process technology and product technology.

ii) Critical issues in technology management.

Q3) a) Discuss the effect of fast pace of technology change on human
resources. [8]

b) “Technology contributes to the competitive levels of a country.” Explain
in detail.  [8]
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Q4) Write short notes on any three : [18]

a) Technology Models.

b) Issues in industry institute interaction.

c) Technology transfer in private & public enterprises.

d) Economics and management on Innovation.

SECTION - II

Q5) a) What are broad steps to be followed in procedure for world
patenting? [8]

b) Describe the role of WTO in international business. [8]

Q6) a) What are the objectives of innovation foundation? What are recent
government policies for it? [8]

b) Explain your views on central government policy for “Make in
India”. [8]

Q7) a) Discuss co-relations for functional capability and level of innovation
in technology assessment. [8]

b) Explain the procedural steps followed in Analytical Hierarchical Process
(AHP) with an example.  [8]

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

a) IPR.

b) Items which cannot be patented.

c) Technological leadership.

d) Limitations of AHP.
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Total No. of Questions : 8]
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[4760]-393
 M.E. (Computer) & (Computer Networks)

EMERGING TRENDS IN COMPUTER ARCHITECTURE
 (2008 Pattern) (Semester - I) (Specialization)

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

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

P3996

SECTION - I

Q1) a) Explain the features of IA-64. [8]

b) List various architectural differences of MPP, SMP and Cluster. [8]

Q2) a) Explain various system interconnects with pros & cons. [8]

b) Draw and Explain TCP/IP protocol stack. [8]

Q3) a) Discuss the thread synchronization mechanism with suitable. Case study.
[8]

b) What are the various cluster designing issues? Explain in detail. [8]

Q4) Write short notes on. [18]

a) Various data formats n TCP/IP suit.

b) IBM power IV architecture.

c) Different types of distributed memory architectures.

SEAT No. :

P.T.O.
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SECTION - II

Q5) a) Why is the message-passing model is superior to the shared-variable
model with respect to synchronization, semantic and portability issues.

[8]

b) Discuss blocking and non-blocking communication with suitable case
study. [8]

Q6) a) Discuss the various web services and their standards for Grid computing.
[8]

b) Explain with neat diagram storage area Network (SAN) architecture
and data access mechanism involved. [8]

Q7) a) Give differancess between Direct attached storage (DAS) and Network
attached storage (NAS). [8]

b) Explain briefly communication function implemented as a part of  MPI.
[8]

Q8) Write short notes on. [18]

a) Explicit data parallel models.

b) Multicore architecture with suitable case study

c) Grid Computing models.
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[4760]- 403
M.E. (Computer Engg.)

DISTRIBUTED SYSTEMS
(2008 Pattern)

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

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

P4001

SECTION - I

Q1) a) Explain, in detail, the challenges encountered during the design of
distributed systems. [8]

b) What do you mean by physical model of distributed system? Explain
following physical models in detail- [10]

i) Baseline Physical model

ii) Early distributed systems

iii) Internet-scale distributed systems

iv) Contemporary distributed systems

v) Distributed systems of systems

Q2) a) Explain the characteristics of interprocess communication. [6]

b) Define - [10]

i) External data representation

ii) Marshalling and Unmarshalling

Discuss three approaches for External data representation and marshalling.

P.T.O.

SEAT No. :
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Q3)  a) Discuss the following elements in detail - [8]

i) Clock

ii) Clock skew and clock drift

iii) Coordinated universal time

iv) Events and history of process

b) Describe Chandy and Lamport's 'snapshot' algorithm for determining
global states of distributed systems. [8]

Q4)  Write short notes on- [16]

a) Client-server communication.

b) Java RMI

c) Mutual exclusion

d) Synchronizing physical clocks

SECTION - II

Q5) a) Explain the goals of Global Name Service. Explain as an example of
name service, Internet Domain Name System (DNS). [8]

b) Draw schematic of the File Service Architecture. Explain the following
modules of this architecture. [10]

i) Flat file service

ii) Directory service

iii) Client module

iv) Flat file service interface

Q6) a) What are the different threats and attacks for computer systems? [8]

b) Explain the use of cryptography in- [8]

i) Secrecy and Integrity

ii) Authentication

iii) Digital Signatures
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Q7) a) Explain sequential consistency model in detail. [8]

b) With the help of a neat schematic, explain the main data structures of
Universal Description, Discovery and Integration Service (UDDI). [8]

Q8) Write short notes on- [16]

a) Access Control Mechanisms

b) Coordination of web service

c) Release consistency

d) Sun Network File System
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SECTION - I
Q1) a) Explain the significance of Software Project Management with its

activities. [8]

b) Explain the major challenges in project management and how to
overcome them? [8]

Q2) a) Explain the tools and methods used for Software Project Planning.[8]

b) How Risk analysis helps in project management? [8]

Q3) a) Explain the method to estimate the schedule in project management.[8]

b) Explain the complex project management review. [8]

Q4) Explain the following.(Any three) [18]

a) Project Management practices

b) Risk assessment

c) Work break down structure

d) Quality factors
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SECTION - II

Q5) a) Explain the procurement and contract management. [8]
b) Give the role of stakeholders in project management. [8]

Q6) a) Explain the data and transactional sizing in estimation. [8]
b) Explain the estimation using function point analysis. [8]

Q7) a) Explain the different types of Risks considered in project management?
[8]

b) Explain the different metrics used in project management. [8]

Q8) Explain the following. (Any three) [18]
a) Cost planning

b) Project plan

c) Tracking schedule

d) Risk mitigation
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SECTION - I
Q1) a) Define System Management. Explain in detail how the growth of

internet has affected the system management. [8]
b) Discuss the complexity of today's computing environment. [8]

Q2) a) How to determine the customer requirements? Explain the effect of
customer requirement on the infrastructure management. [8]

b) Identify some benefits and possible problems of using IT Service
Management best practices. [8]

Q3) a) Explain activities, methods & techniques in Financial management.[8]
b) Explain following items in brief with respect to Availability

Management [4]
i) Input & Output
ii) Critical success factors & Risks

c) Explain [6]
i) Objectives
ii) Scope
iii) Business value of capacity management process.

Q4) Write Short notes on ANY TWO : [16]

a) Current business demands

b) Service level Management

c) Information Technology Infrastructure Library (ITIL)
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SECTION - II

Q5) a) What are the activities, methods and techniques in Incident management
process. Provide incident management diagram. [12]

b) In problem management many problem analysis, diagnosis and solution
techniques are available. Explain following techniques in detail. [6]
i) Brainstroming

ii) Ishikawa diagrams

iii) Pareto analysis

Q6) a) With the help of a diagram (workflow) explain the interface of change
management process with configuration management. [8]

b) Enlist following items in the context of release management [8]
i) Inputs & Outputs

ii) Metrics

iii) Challenges for implementation

iv) Critical success factors and Risks

Q7) a) What is LDAP? Explain the LDAP data interchange format. [8]
b) What do you mean by intrusion? What is the impact of these intrusions

on infrastructure of an organization? Explain how a firewall can help to
prevent the intrusion. [8]

Q8) Write short notes on : [16]
a) Service level Agreements

b) Space management

c) Service Desk

d) NAS & SAN
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SECTION - I

Q1) a) Explain Data Warehouse Load Manager (ETL process) in details. [8]

b) Design snowflake schemas for financial services data warehouse. [8]

Q2) a) Define Multidimensional Model. Explain different OLAP servers. [9]

b) Explain various guidelines for designing fact table and dimension table in
conceptual modeling schemas. [8]

Q3) a) Describe Market Basket problem using Apriori Association Rule mining
algorithm. [9]

b) Describe data mining primitives with suitable example. [8]

Q4) a) Write a short Note on : [12]
i) Data Decretization

ii) Materialized View

b) Explain correlation analysis technique with suitable example. [5]

������

Total No. of Questions : 10]

[Total No. of Pages : 2

[4760] - 412
����� ���	
��
�� �����

�����

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

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

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

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

��&�
�� �

����
����! ������'��(�����

��&�
)* +����
������,���
��
�"� 

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

�&��+
 %����&���
�-��
��
�
�
���
(�,1',2',3',���

SEAT No. :

P4008



��������	
 


Q5) a) Explain mining Multi-level Association Rules from Relational Database
and Data Warehouse. [9]

b) Describe dimensionality reduction techniques in data warehouse [8]

SECTION - II

Q6) a) Define Classification and Prediction. Explain decision tree based
classification method with suitable example. [8]

b) Define Information Retrieval System. Describe keyword based association
text mining. [8]

Q7) a) Describe K-Nearest Neighbor classifiers with suitable example. [9]
b) Define Outlier. Explain any two methods for outlier detection and handling.

[8]

Q8) a) Explain DBSCAN density Clustering algorithm with suitable example.[9]
b) Write a short Note on : [8]

i) Spatial association

ii) Web usage mining

Q9) a) Explain Naïve Bayesian classification algorithm for email classification.[9]
b) Describe K-Means clustering technique with suitable example. [8]

Q10) a) Explain neural network approach used for model based clustering. [9]
b) Explain Page rank algorithm in web and text mining. [8]
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Total No. of Questions : 8]

[Total No. of Pages : 2

[4760] - 418

M.E. (Computer ) (Computer Network)
OPERATING SYSTEM DESIGN

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

1) Answer any three questions from each section.

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

3) Neat diagram must be drawn wherever necessary.

4) Figures to the right indicate full marks.

5) Assume suitable data, if necessary.

P4013

SECTION - I

Q1) a) What is operating system? Explain functions of Operating system. [8]

b) What is Process? Explain Process State transition Diagram. [8]

Q2) a) What is Context of a process? Explain Context Switch Process with
diagram. [8]

b) What is deadlock? Explain with Example. [8]

Q3)  a) What are the different Scheduling Criteria? Explain different Uniprocessor
Scheduling Algorithm with example. [8]

b) What is IPC? Explain different IPC mechanisms and Blocking and Non-
Blocking IPC Types. [8]

P.T.O.

SEAT No. :



-2-[4760]-418

Q4) a) Explain System Call Mechanism using some Example. [8]

b) What are the different types of group communication Explain following
points related to one to many communication. [10]

i) Group Management.

ii) Group Addressing.

iii) Message Delivery to Receiver Process.

SECTION - II
Q5) a) Explain Difference Between Process and Thread. [8]

b) What is Semaphore? Explain different types of semaphore and explain
producer-consumer problem using semaphore. [8]

Q6) a) Write short note on: [10]

i) Deadlock Avoidance.

ii) Deadlock Detection.

iii) Resource Allocation Graph.

b) Explain Bankers Algorithm with the help of Example. [8]

Q7) a) What is Synchronization? What are classic Problem of Synchronization?
Explain Reder-Writer Problem with Solution. [8]

b) Explain Different Services Provided by File System on Multiprocessor
System. [8]

Q8) a) Explain Difference between: [8]

i) Active and Passive Attack

ii) Virus and Worms

b) What is Pipe? Explain Named and Unnamed Pipe, Write any program
using pipe. [8]
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SECTION - I

Q1) a) Explain in detail, the current business demands and IT systems issues.[8]

b) Explain evolution of systems since 1960s and their effect on the
management discipline. [8]

Q2) Explain in detail. [16]

a) Factors to consider in designing IT organizations.

b) Factors to consider in designing IT infrastructure.

Q3) a) In the context of Service Level Management, explain in detail. [6]

i) Objective & Goals

ii) Scope

iii) Value for business

b) In the context of Service Level Management, explain in detail. [10]

i) Activities, methods and techniques

ii) Interfaces

iii) Metrics & Implementation
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Q4) Write notes on. [18]
a) Value of Systems management for business

b) The design process for information systems

c) Availability Management

SECTION - II

Q5) a) In the context of Change management, explain in detail. [8]
i) Change

ii) Objective & Goals

iii) Scope

iv) Business value

b) Explain, with the help of a diagram, specific activities to manage individual
changes. [8]

Q6) a) In the context of Service Desk, explain in detail. [8]
i) Justification and role of a service desk

ii) Organizational structure of a service desk

b) In the context of Access Management, explain in detail. [8]
i) Scope and Business value

ii) Access management activities

Q7) a) What are the threats and attacks for infrastructure of an organization.
Suggest a method to prevent/avoid each attack. [8]

b) Explain the importance of Storage management for an organization.
Compare and contrast between Backup & restore AND Archive &
retrieve. [8]

Q8) Write notes on. [18]
a) Incident Management

b) Space Management

c) Information Technology Infrastructure Library (ITIL)
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SECTION - I

Q1) a) Explain ISDN Reference Points and Functional Groupings with figure.
[8]

b) Draw the figure of Frame Structure of LAPD and explain in detail its
Address field and control field in detail. [8]

Q2) a) What is a Technological Convergence? Explain various Benefits of it.
[8]

b) Compare the protocol architecture of frame-mode bearer service with
that of X.25. [8]

Q3) a) What is the need for different AALs in ATM? Explain the AAL2 in
brief. [8]

b) Draw the graphs showing the effect of congestion for load verses
Throughput and delay. Also explain how CIR and DE bits helps in
Congestion control in Frame Relay Networks. [8]
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Q4) Write a short notes on [ANY THREE] [18]

a) SS7 Architecture

b) Call establishment process using VC’s & VP’s in ATM

c) Broad Band Services

d) ATM Cell Format

SECTION - II

Q5) a) Explain the ATM Signaling reference model and discuss the role of
different protocols in this model. [8]

b) Though Circuit Emulation Services are available why we required DBCES?
[8]

Q6) a) During traffic contract management what is the role of CAC? Justify that
the CAC mechanism acts as a preventive congestion control mechanism.

[8]

b) Explain various types of media gateways that are controlled by MGCP.
Also explain in brief the interconnection of MGCP with PSTN, H.323
& SIP. [8]

Q7) a) Explain a call setup based on SIP signalling. [8]

b) Explain various Open Issues in Internet Telephony. [8]

Q8) Write a short notes on [ANY THREE] [18]

a) Cell Delineation State Diagram

b) H.323 Protocol

c) Benefits of IP Telephony

d) Functional architecture of MEGACO/H.GCP
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SECTION - I

Q1) a) Explain with example catalyst activation. [6]

b) Write about importance of pore size distribution in catalyst. [6]

c) What is the role of promoter and inhibitor in a catalytic process?
Give examples. [6]

Q2) a) Give a method of preparation of catalyst on an industrial scale. [8]

b) Explain LHHW model.. [8]

Q3) a) Explain in detail how a rate determining step found. [8]

b) Explain random pore model. [8]

Q4) a) Describe a method for determining the surface area of a catalyst. [8]

b) Describe any two methods of catalyst characterization. [8]
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SECTION - II

Q5) a) Derive the effectiveness factor for a cylindrical catalyst pellet. [10]

b) Explain in detail the difference between catalyst poisoning and
deactivation. [8]

Q6) a) Explain any one model for catalyst deactivation in detail. [8]

b) How is catalyst regeneration carried out? [8]

Q7) a) What are spinnels? Write about their catalytic activity in detail. [8]

b) Explain the ammonia synthesis process in detail. [8]

Q8) a) Explain the effect of internal transport on catalyst selectivity. [8]

b) Explain the phenomenon of catalyst sintering. [8]
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SECTION - I

Q1) Derive Tafel equation used to predict current generated in a fuel cell. [17]

Q2) For diffusion controlled unidirectional process the current generated in a fuel
cell is calculated using Cottrel equation. Using Cottrel equation find out the
variation of the current in the external circuit with time for following cell.
Given :: n = 2, D

AB
 = 8.9 × 10–5 cm2/sec, A = Cross Sectional area = 0.4 cm2,

∂  = Film thickness = 20 µm. [17]

Q3) Compare hydrogen & oxygen based fuel cell and solid oxide fuel cell. Describe
the construction and working of any one of them.  [17]

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

a) Military Applications of fuel cells.

b) Ohmic Polarization.

c) Tafel plot.

d) Application of Fick’s Law in Electrochemistry.
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SECTION - II

Q5) Describe improvements in the fuel cell performance of present day solid oxide
fuel cell. [17]

Q6) Explain in detail the principle on which a fuel cell is designed. Give details of
general electrode reactions and emf generated in such a cell.  [17]

Q7) What are various applications of fuel cells? Which fuel cells are being used in
the transportation industry? [17]

Q8) Write short notes on any three. [16]

a) Anodic reactions.

b) Half Cell Potential.

c) Nernst equations.

d) Faraday’s Law.
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Total No. of Questions : 8]

[Total No. of Pages :2

[4760]-457
 M.E. (Chemical) (Environmental Engineering

WASTEWATER TREATMENT AND DESIGN
 (2008 Pattern) (Semester - II)

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

1) Answer any three questions from each section.
2) Answers to the two sections should be written in separate books.
3) Neat diagrams must be drawn wherever necessary.
4) Figures to the right side indicate full marks.
5) Illustrate your answers with suitable examples and diagrams, wherever

necessary.
6) Assume suitable data, if necessary.
7) Write correct question number before writing the answer.

P4367

SECTION - I

Q1) a) What are the ideal and non-ideal reactors? Explain the significance of
residence time distribution for differentiating the reactors. [8]

b) Explain the two film theory of mass transfer. [8]

Q2) a) What are the colloidal suspensions? Explain the mechanism of
coagulation for suspension destabilization. [8]

b) Brief the purpose of mixing in wastewater treatment. [8]

Q3) a) What is the significance of slow and rapid mixer in wastewater treatment?
Differentiate between slow and rapid mixing in wastewater treatment.[9]

b) Explain the different types of settling of particles. [9]

Q4) Write short notes on:

a) Flocculation. [4]
b) Settling velocity. [4]

c) Dual media filters. [4]
d) High rate clarification. [4]

SEAT No. :

P.T.O.
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SECTION - II

Q5) a) Explain the development of mass transfer zone in the adsorption
column. [8]

b) Describe the different criteria for the selection of adsorbents. [8]

Q6) a) Which are the different biological treatment technologies used for
wastewater treatment? Explain the conventional activated sludge process
for wastewater treatment. [10]

b) Describe the functioning of up flow anaerobic sludge blanket reactor
for wastewater treatment. [8]

Q7) a) Differentiate between suspended and attached growth biological process
for wastewater treatment. [8]

b) What are the characteristics of an ideal disinfectant? [8]

Q8) Write short notes on:

a) Adsorption isotherms. [4]

b) Membrane Bioreactor. [4]

c) Disinfection [4]

d) Ion exchange softener. [4]



Total No. of Questions : 8]

[Total No. of Pages : 2

[4760] - 458
M.E. (Chemical) (Environmental Engineering)

SOLID WASTE MANAGEMENT
(2008 Pattern)

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

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

P4711

SECTION - I
Q1) a) What are the objectives of solid waste management and discuss the

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

Q2) a) What are the means and methods for transportation of solid waste? [8]
b) Discuss the Economic Analysis of Solid waste. [8]

Q3) Discuss the following in details : [18]
a) Recovery of metals from solid waste.
b) Guidelines for sorting of material and recovery.

Q4) Explain the principle, construction and design details of the following with
neat diagrams; [16]
a) Vermicomposting.
b) Energy recovery from solid waste.

SECTION - II
Q5) a) Define landfill. What are the types of landfills? Explain the Site selection

and essential Components of landfilling. [10]
b) Discuss the modified landfill design for sustainable waste management.[6]

SEAT No. :

P.T.O.



Q6) What are the various elements of financial management plan for solid waste
system. [16]

Q7) a) For solid waste disposal site, the avg. - speed data obtained is;

9 12 15 18 21 24

12 16 20 24 28 32

0.75 0.8 0.83 0.85 0.87 0.89
Find the haul speed constants “a” and “b” and the total time for site
located at 15 km away. [12]

b) Give the expression for the Hauled Container System. [6]

Q8) Write notes on : [16]
a) Measures to improve system for different functional elements of solid

waste management.
b) Fluidized bed combustion.

[4760]-458 2

Distance
X,km/trip

Avg.Haul speed,
Y,km/hr

Total Time, hr.
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Total No. of Questions : 10]                        SEAT No. :

[4760] - 465
M.E. (Petroleum)

NUMERICAL METHODS AND SIMULATION IN
PETROLEUM ENGINEERING

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

1) Answer any 3 questions from Section I and any 3 questions of Section II.
2) Answers to the two sections should be written in separate books.
3) Figures to the right indicate full marks.
4) Use of logarithmic tables, slide rule, electronic pocket calculator is allowed.
5) Assume suitable data, if necessary.

P4369 [Total No. of Pages : 3

SECTION - I

Q1) a) Using Gauss Elimination Method solve following set of simultaneous
equations: [10]

x1– x2 + 2 x3 = – 8

2 x1 – 2 x2 + 3 x3 = – 20

x1 +  x2 + x3 = – 2

b) How can nonlinear algebraic equations can be solved write a general
procedure of any method in details. [8]

Q2) a) Provide a stepwise procedure of Bisection method. Provide neat diagram.
Discuss its advantages and disadvantages. [10]

b) Can the following set of equations be solved, comment on it: [6]

2.1 x1 + 3.7 x2 = 19.5

8.4 x1 + 14.8 x2 = 78

P.T.O.
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Q3) a) Solve using Newton - Raphson technique: [10]

1( )
3

xF x x e= −

b) Petroleum reservoir models are inherently nonlinear in nature justify the
statement with help of suitable example. [6]

Q4) a) Derive the Euler method based on Taylor series expansion. Compare
between Euler Technique and Runge Kutta Methods. [8]

b) Name various methods used for solving partial differential equations.
Discuss any of the method with help of mathematical expressions. [8]

Q5) a) Use Runge- Kutta method to solve following system at t = 1.5. [10]

1 1

22

0 1
5 2

y y
yy

⎡ ⎤ ⎡ ⎤′ ⎡ ⎤
⎢ ⎥ ⎢ ⎥⎢ ⎥=⎢ ⎥ ⎢ ⎥⎢ ⎥′ − −⎣ ⎦ ⎣ ⎦⎣ ⎦

Given that at t = 0, y1(0) = 2 and y2(0) = - 4.

b) Show that velocity distribution inside a circular pipe can be represented
by: [6]

2

2u y y
U δ δ

⎛ ⎞ ⎛ ⎞⎟ ⎟⎜ ⎜= −⎟ ⎟⎜ ⎜⎟ ⎟⎜ ⎜⎝ ⎠ ⎝ ⎠

Where symbols have their usual significances. The ratio of δ/δ∗ = 3.

SECTION - II

Q6) a) Write a detailed note on the various parameters / data which are very
much essential for reservoir simulation - elaborate on their availability.[8]

b) What are black oil models? How do they differ from compositional
models? [8]
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Q7) a) Name four commercial reservoir simulators and discuss their advantages.
[8]

b) Solve the following reservoir equation: [10]

2 2

2 24u u
t x

∂ ∂
=

∂ ∂

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

0 at 0u t
t

∂
= =

∂

Taking h = Δx = 1 and k = Δt = 0.5
Find the values of u upto t = 1.5

Q8) a) What are the key features of sophisticated numerical simulators? Discuss
and elaborate how various challenges on computation front can be
handled and bridged well with field data for actual petroleum field
applications by modern day simulators. [8]

b) Develop Mass Balance and Momentum Balance equations for one
dimensional flow through porous media. [8]

Q9) a) With help of neat diagram explain how advanced simulation techniques
can be applied for Geothermal Reservoirs. [8]

b) Write a detailed note on History Matching Technique. In this context
also highlight Regression Analysis. [8]

Q10)a) With help of some case study explain how numerical simulation  based
methodologies actually help hydrocarbon recovery. [8]

b) Differentiate between the development of model and its simulation. What
are the advantages of numerical simulation techniques? [8]
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[Total No. of Pages : 2
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Total No. of Questions : 8]

[Total No. of Pages : 4

[4760]- 475A

M.E. (Petroleum Engg.) (Semester - II)
GIS AND COMPUTER  APPLICATIONS  IN PETROLEUM INDUSTRY

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

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

2) Attempt any two questions each from Section I and from Section II.

3) Assume additional data if required.

4) Use of graph paper is allowed.

P4054

SECTION - I

Q1) a) Raster and vector have developed as two partially independent traditions
in GIS. Summarize the dimensions of the raster-vector debate, particularly
in the importance of spatial objects in the two systems. [15]

b) Classify natural and artificial spatial objects giving suitable examples of
each. [10]

OR

Q2) a) Summarize the arguments for raster GIS and application areas in which
it has advantages and disadvantages. [15]

b) How is data stored in BSQ and BIP or in full raster Structure? [10]

Q3)  a) Write down and illustrate 16 Boolean combinations for polygons A
and B. [15]

b) Values given adjacent to points are representation of depth of sandstone,
a pay horizon, encountered and modelled during exploration. [10]

P.T.O.

SEAT No. :
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How is this database useful in the interpretation of continuous surface? What
is the value at point P?

OR

Q4) a) Discuss the relative importance of each map projections: equal-area,
equidistant and conformal. [10]

b) How does Structured Query Language help in the creation of maps based
on selective attribute data? What are the major types of SQL? [15]

SECTION - II

Q5) a) The vector-line subsurface marker horizon map below is overlain with a
raster grid of columns and rows. Determine the value for each intersecting
point in the grid market at the centre. Prepare a table to create a raster-
based, grid DEM data set [10]
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Find out their respective elevations using interpolatin method. How is
autocorrelation attempted in this map?

b) Distinguish between perspective models and predictive models. Discuss
and illustrate their field of applications. [15]

OR

Q6) a) A terminal for the storage of oil is under consideration outside a metro
city. The site must be located so that all conditions mentioned below are
fulfilled: [15]

i) Be in an area where unconsolidated superficial material has minimum
thickness,

ii) Permeability of fundation material (bedrock) is low, preventing
contamination below the surface,

iii) Slope is gentle where river floolding is unlikely,

iv) Bedrock is not fractured.

v) It should be located in the agricultural zoning outside the limit of
metro city and near to the industry, it should not be a prime land,

vi) The site should have excellent transportation facility,

vii) There are certainly other factors like cost of land and size of the
land (Approximately 2 km2), which should be taken into
consideration.

Develop a stepwise procedure starting with the types of maps required.
How will you create a suitability map by using the above conditions for
the selection of this site?

b) What is the difference between deterministic and probabilistic approach
in the mapping of oil spill hazard and contingency planning using GIS
and Remote Sensing techniques? [10]

Q7) a) Define Fractals. Illustrate the importance of scale dependency,
self-similarity and scaling. How fractals are useful in GIS operations.[15]

b) Figure given below shows infromation about an object showing variation
in values. Assume value of 1 for the open squares with no value.
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Prepare a continuous surface map giving shape of the object. [10]

OR

Q8) a) Answer any three of the following [15]

i) Spatiotemporal Analysis in GIS

ii) Design of GIS projects

iii) Buffers and Dilations

iv) Autocorrelation

v) Multivariate Maps

b) Design a template for the creation of a 3D Reservoir model taking into
consideration available geologic, geophysical and detailed reservoir data.
Also list out information on attributes to be included in the DBMS,
which would allow a means to review the reservoir model and update
the same. [10]
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[4760]- 494
M.E. (Information Technology)
NET CENTRIC COMPUTING
(2008 Pattern) (Elective - III)

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

1) Neat diagrams must be drawn wherever necessary.
2) Figures to the right side indicate full marks.
3) Use of calculator is allowed.
4) Assume suitable data if necessary.

P4067

SECTION - I

Q1) a) Enlist the network elements and draw a neat diagram of network
architecture. [8]

b) Explain the process of evolving today's network from telephone
network. [8]

OR

Q2) a) Explain the packet transmission process in datagram and virtual circuit
network. [8]

b) Describe principles of communication network. [8]

Q3)  a) Explain in detail various delays in ATM networks. [10]

b) Explain in brief wave-division multiplexers system. [8]

OR

Q4) a) Describe basic architecture of wireless networks. [6]

b) Draw a neat diagram of ATM header. And explain the header structure.[6]

c) Explain ATM Adaptation layer. [6]

Q5) a) How control decisions are taken in circuit switched, datagram, and virtual
circuit network. [8]

b) How queuing theory calculates utilization of server? [8]

P.T.O.
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OR

Q6) a) Explain in detail parameters specified in the Quality of Service. [8]

b) State different algorithms to carry out dynamic routing optimization?[8]

SECTION - II

Q7) a) Discuss the importance of KEEPALIVE message in BGP. [8]

b) Explain two-crossing problem in mobile IP routing. [8]

OR

Q8) a) Describe label swapping in IP switching. [8]

b) Describe in detail concept of NAT and its variants. [8]

Q9) a) Explain in detail addressing and formats of mobile IP. [8]

b) Describe in detail various features of IPv6. [8]

OR

Q10)a) Define auto configuration and explain renumbering in IPv6. [8]

b) Describe H.323 a protocol suit for IP telephony. [8]

Q11)a) State phases of Destination-Sequenced Distance-Vector protocol used
in MANET. [9]

b) Explain working of DSR protocol for ad hoc networks. [9]

OR

Q12)Write short notes on: [18]

a) Link-clustered architecture for a network.

b) Challenges of Ad hoc networks.

c) Taxonomy of various Routing protocols.
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Total No. of Questions : 6]

[Total No. of Pages : 2

[4760] - 50
M.E. (Civil Structure)

STRUCTURAL STABILITY
(2008 Pattern) (Elective - III) (Semester - II)

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

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

P4752

SECTION - I

Q1) a) Explain the concept of stability of structure with reference to the
equilibrium conditions. [12]

b) Explain Euler’s theory of columns stability, write assumptions and
limitations. [13]

Q2) a) Describe the dynamic approach for column buckling with an example.[10]

b) Derive the higher order governing equation for stability of columns. Hence
analyse the column with one end clamped and other hinged boundary
condition. [15]

Q3) a) Stability of structure is an eigen value problem. Discuss. [10]

b) Differentiate between elastic buckling and Inelastic buckling of columns.
[15]

P.T.O.

SEAT No. :



[4760] - 50 2

SECTION - II
Q4) a) A beam column subjected to a uniformly distributed load and an axial

load is shown in figure 1. Obtain the expression for maximum deflection
and maximum moment. [13]

b) Compute the critical load of the frame shown in figure 2 by the energy
method. All the members have the same El and L. [12]

Q5) a) Explain the equilibrium approach for the buckling analysis of beam
columns with example. [10]

b) With suitable sketches discuss the different modes of buckling of portal
frames. [5]

c) Derive the general formula for stiffness matrix[kcr]. [10]

Q6) a) Explain the role of finite element method in structural stability analysis.
What is stress stiffness matrix? [10]

b) Derive the governing moment equilibrium equation for the buckling of a
thin plate. [15]
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SECTION - I

Q1) a) Explain with neat diagram TCP connection establishment & termination.
[8]

b) Explain Functionality provided by transport layer.  [8]

Q2) a) Explain different steps taken place during Crashing, Rebooting and
Shutdown of Server Host.  [8]

b) Compare the various socket address structure of IPV4, IPV6, Unix
domain and data link. [8]

Q3) a) Discuss in detail Multicast and Broadcast forms of addressing. [8]

b) State & Explain Pseudo code name and Index functions.  [8]

Q4) Write Short Notes on: [18]

a) Thread synchronization

b) Resource records(RR)

c) TCP prethreaded server.
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SECTION - II

Q5) a) Write a program that prints the default TCP, UDP, and SCTP send and
receive buffer sizes and run it on the systems to which you have access.[8]

b) Assume two TCP clients start at about the same time. Both set the
SO_ REUSEADDR socket option and then call bind with the same local
IP address and the same local port (say 1500). But, one client connects
to 198.69.10.2 port 7000 and the second connects to 198.69.10.2 (same
peer IP address) but port 8000. Describe the race condition that occurs.

[8]

Q6) a) Write a program to issue RTM_GET Command on routing Socket.[8]
b) Explain Mapping of IPv4 and IPv6 multicast address to Ethernet

addresses.  [8]

Q7) a) Compare the descriptor usage in a server using fork versus a server
using a thread, assuming 100 clients are being serviced at the same
time. [8]

b) Explain in detail Web Client and Simultaneous Connections using
threads. [8]

Q8) Write short notes on: [18]
a) Broadcast addresses

b) Interoperability of IPv6 Client

c) TCP Prethreaded Server.
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SECTION - I

Q1) a) Consider Online Banking system and model it with SOA. [12]

b) Explain enterprise service BUS. [6]

Q2) a) How the security problems are addressed in SOA. [8]

b) Illustrate SOA Governance policies? [8]

Q3) a) Write short note on IBM on demand operating environment. [8]

b) Explain Message Exchange Patterns for Enterprise SOA in real time
systems. [8]

Q4) a) Explain Web Services and security in SOA in detail. [8]

b) Identify and justify 4 web portals application based on interdisciplinary
businesses,explain with example. [8]
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SECTION - II

Q5) a) Consider First year admission System in a engineering college, assume
suitable constraints and model it with SOA Architecture. [12]

b) List and explain Stakeholders involved in SOA life cycle. [6]

Q6) a) What are advantages and disadvantages of using SOA implementations
in Business. [8]

b) What are the different standards used to implement SOA. [8]

Q7) a) Draw and Explain basic SOA architecture. [8]
b) Illustrate SOA service registry. [8]

Q8) a) Explain different tools used in SOA Business solutions. [8]
b) Explain Consumer centric SOA and in detail. [8]
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Total No. of Questions : 6]                        SEAT No. :

[4760] - 508
M.E.(Instrumentation & Control) (Process)

INDUSTRIAL AUTOMATION
(Elective - I) (Semester - I)

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

1) Answers to the two sections should be written in separate answer books.
2) Answer any two questions from each section.
3) Neat diagrams must be drawn wherever necessary.
4) Figures to the right side indicate full marks.
5) Use of calculator is allowed.
6) Assume suitable data, if necessary.
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SECTION - I
Q1) List and define the various major types of PLC analog inputs and outputs.

Describe the data flow and number conversions involved in PLC analog
operation. [25]

Q2) What is OPC? Explain with an example, How OPC is actually used in the
field? [25]

Q3) Write notes on: [25]
a) Model predictive controller.
b) SCADA

SECTION - II
Q4) Discuss in brief with suitable block diagram any four major components of

the DCS. Also list and explain the basic functions of DCS system. [25]

Q5) Explain in brief different types of sequencer? Develop programmable ladder
diagram for stirred tank heater. Assume suitable sequence. [25]

Q6) Design and develop PLC based Flow control system. Implement Pl control
action. [25]
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M.E. (Instrumentation & Control) (Process)

ADVANCED PROCESS INSTRUMENTATION

(Elective - III) (Semester - II) (2008 Pattern)
���������	
��
� ����������
������

��
������
�
��
��������������
�

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

�� �����	
���
���
���������
�	��
���

��������

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

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

#� $��
��
%��������	
 ��
��������

&� ������
'�������
 ����
 ��
 �������	��

P4085

SECTION - I

Q1) Consider a perfectly mixed stirred tank heater, with single feed stream & a
single product stream. Assuming that the flow rate & temperature of the inlet
stream can vary, and that the rate of heat added per unit time can vary,

a) Derive the modeling equations for this system. State your assumptions
clearly & explicitly.

b) Derive the transfer function between output temperature and heating rate
input assuming heat storage in heater mass to be negligible. Comment on
the result. [25]

Q2)Explain with suitable examples (Any two) [25]

a) Cascade Control

b) Selective Control

c) Feedforward Control

Q3) Explain with neat sketch Smith Predictor. Design Smith Predictor for FOPDT
process. Also enlist its shortcomings. [25]
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SECTION - II

Q4) Draw a neat schematic diagram of a fuzzy controller. Comment on the specialty
of a fuzzy controller, as compared to other control actions. Explain anyone
process where fuzzy controller suits the most with justification. [25]

Q5) What is an IMC? Discuss in brief steps to follow during the design of an
Internal Model Control System for FOPDT process and second order process
with RHP zero. [25]

Q6) Write note on: [25]
a) DMC controller tuning

b) RGA

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

P4086

SECTION - I

Q1) a) Explain why we use different methods of imaging for diagnosis. Explain
the typical use of different types of imaging. [8]

b) Explain the various controls on the Panel of the X-ray machine. [8]

Q2) a) Explain the operation and the applications of X-ray fluroscopic system
that is used for real imaging. [8]

b) What are the benefits of Digital Mammography over standard
Mammography equipments. Also discuss the limitations of Digital
Mammography. [8]

Q3) a) Explain the method that overcomes the drawbacks of X-ray imaging
system. Explain atleast three image reconstruction methods in the same.

[10]
b) What is the difference between diagnostic mammography and screening

mammography? What is magnification mammography? [8]

Q4) a) List the factors affecting the spacial resolution of the image in CT scan.
Explain atleast two factors in detail. [8]

b) Discuss Beam Restriction in detail. [8]
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SECTION - II

Q5) a) Specify the frequency ranges for abdominal, brain examination and
for opthalmic and pediatric study in M-scan Mode. Explain the
advantages of ultrasound imaging over the other imaging modalities.

[10]
b) Explain Pulse echo-ultrasound A-scan Mode system with block

diagram. Also write its applications. [8]

Q6) a) Discuss various magnets used in MRI to produce appropriate magnetic
field. [8]

b) Enlist clinical applications of SPECT and give the reason why SPECT
is accepted instead of conventional nuclear medical imaging. [8]

Q7) a) Explain Medical thermography and the benefits of thermal imaging.[8]
b) Explain the principle of PET imaging system. Why Nal crystal is

popular in nuclear imaging. Which component of PET system makes
it costlier system? [8]

Q8) a) Draw and explain block diagram of infrared imaging. [8]
b) Explain the basic principle of MR imaging. Enlist advantages of MRI

techniques. [8]
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SECTION - I

Q1) a) Explain soft tissue and Hard tissue with suitable illustration. Explain
engineering properties of hard tissue. [8]

b) Explain various elastic models applicable to soft tissue and hard tissue.
Draw suitable diagram to illustrate. [9]

c) Enlist and Explain applications of study of human Biomechanics. [8]

Q2) a) Explain material bio compatibility and List bio compatible materials
used widely in treating human illnesses. Illustrate your answer with
suitable application. [8]

b) Explain various non metallic materials used as bio compatible materials
with its Advantages and application. [9]

c) Explain use of ceramics as replacement components /artificial fixation
devices. [8]
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Q3) a) Explain bone cement, PMMA. Explain its advantage as biomaterial.
[8]

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

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

SECTION - II

Q4) a) Explain in brief anisotropy, transverse isotropy, orthotropy for bone
tissue. [9]

b) Explain geometry of the articulating joint for ankle joint, Knee joint,
Hip joint.Show joint forces acting on each. [9]

c) Explain device to measure wear of cartilage on cartilage material. [7]

Q5) a) Explain the term gait analysis. [8]

b) Enlist and explain various measurement techniques for body motion.
[9]

c) How gait analysis helps in various applications of Biomechanics study.
[8]

Q6) a) What are the fundamental design consideration for engineering design
of prosthesis. [8]

b) Explain step by step structural design cycle of a fixation device in
biological environment. [9]

c) What is the classification of prosthetics devices.enlist prosthetics widely
used and the situations in which they are required to be used. [8]

���



��������	��
���
�����������

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

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

���������	
��
� ����������
������

��
������
�
��
��������������
�

�� ���
��
���������� !������
�"�#

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

&�
��*����
���� (�)��
��
�
�&�
��*����
�����

(� +��,���������'���
��,����-�������

��$�

�� .�����
��
�������'������������&�##�����
�

/� 0

����
�����#������1��&�����

��$�

!� 2
��
&�#
'������������#�1��#����
����"
�������#��#��
�
��
��##
,���

����� ���������	��
����
����

�������	��

�������	
	�

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

!

�
�$�%&�����
���� �!

�
�$��"��
	�����
��
�� �!

�
�$�%�'&����
	�����
��
���(�
#�����

�����	����	)�#���	
�'����
	���
��������������	����	������%*���	��

+	��� ���� ����� ����� ��� ���� ,�	�	���� � ����������� ��� �������� ��
����	��� 
��
��	
���
	���	���)��-

#���
���������	���	
�����	����#��	���������������
�	����#�������������	���#�.����/����������0�	�����/��������
��#
���0�	����

��
�

�����1 2)�
�	��0	��������)���
��332���������4�
��#
���0�	��������4�
��#
��
0�	����5	
��	.#�	�������������	�
66� ���

.1 2)�
�	�������	��������������	
��
���
�����+����7��	��
�8�
����	���	���
���

�1 5	
�	��#	
��.��0�������	��9��0������������9��0���8�
����	���	������

������



��� -���
��	
���
��
���
�������
�����	
����������.���	)	��������������	
���
�

���
�
�	����

�0	����������	��
: ����

�����;��� ������
��#
���0�	���

*����;��� ������
��#
���0�	���

*����;�� �� ������
��#
���0�	���

+	����#�.����/����������0�	�����/������������������
����	���	�������85,
�������
���
��

5��	���,�
��������#
������	���
�������������
����	���	�������0�	����������
�����
����	���	����������	/����������

�����)���

	�����������,�
��������#

�����	���
�������������
����	���	�������0�	����������������
����	���	���#����
��������	��
���
����	���	���

��� �1 5�
��	.��0	���������	��������
�����2�#

	�	��� ���

.1 <�	�������������9�
�2�������������������	���	������8�
����
� ����

�������	 
��

��� 5	
�#

�	������	
����
	��.
������
�����!	���	�
����2�#

	�����
����	���	�����
�

�	� �1 2)�
�	��0	����������	��������0��
���0����������
���
��#
���0�	����	�
����� ���0��� ��
����	���	��� �

�� �)�
�	�� ���
	��.
�� ����
� ���� �	��
���/��
	���#�����
�������0�����
����	���	��� ����

.1 2)�
�	��	������	
���;���	���	�����
����	���	��������
��	�
� ���

�
���1 5	
�#

�	������	
��#
���
	���8�
����	���	���7�������0	��������)���
��
����

.1 2)�
�	��0	�������������

��	������8������#��	��� ���

����<�	�����
���������� ����

�1 5�
	������
	�����	���	��8�
����	���	����������
�

.1 7������
�������	
�����!	�����
����
�

�����

������
��� 		�



Total No. of Questions : 8]

[Total No. of Pages : 3

[4760] - 531
M.E. �������	


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


���������	
��
� ����������
������

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


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

P4723

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

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

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

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

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

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

���

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

��� �� ����
����������		�����!���		�
���
��
��
�������
�����
���
�%&���
����
�����	���
��������
���������������
		%	����
�� ���

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

�� ��	��		������
�����
�������
�������!�����
�����
�%&���
����������� ���

��	�
�

SEAT No. :



������	 
	 ��
 �

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

��������		���
����������������'��
���� ���

�� ��	��		� ���� 	���������� ��������(����"���	���)�*�		�"���	���� ���
*
�������"���	���� ���

�� ���������+���
���	��������������������
���
���������	������	��������
�
+���
���	� ���

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

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

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

�
� ��  	������� ���� ����������������	�������	�
����	�+�������	
�������� ���
��,����-��	�������	�������	���	��������������������
��
�����
�����
�����
����������,���	�������,���� ���

�� ��	��		���������������
��
������
��
���
�% !�������.�	���� !���������
����
����� ���������%�
��
�������		� ����	���� ���
���� �
�������
��������	�������	��
���!�� ���

�� +��
����������������
��/�01��������'��	��������
�	��������
���	�����
���'��������������������� ��
����� ��� 1/2��� ��� ������������ ���		����
�

!�����
��	�����������'�����	�/�34�����������	��������	�/�/1���������������
���������	�
�������!�
��
!��������	������	������+		���������������	�	�����	
�
������	�
��
��	����������	����
���������������������������
��������
����
��	�	������
�����������

�������

����5������	�
����6�/�4�7�3/������8	�����	
����������	�/�/91���

	
�����8�:���	
���������� ���

��� �� #�
���������	���	�
�����
������������
���������������%������������������
������	�������1��������������	��������������
��
������,����
�5�:	���
�	
��
���������	����	�����������	� ���

22 2
1 1

210 105

K Pe UH

D D
⎛ ⎞= + = + ⎜ ⎟⎝ ⎠



������	 
	 ��
 �

�� ;�����������!���		�
��
��
��
������
��������������
�����������������������
�����	'�����
��������
��		����������������
������ ���

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

��� �� #���
	�� ����� �� 	����������� ��
����� �	� 	�	������� ��� �� 	������
�� ���
����
���� ��� �������� ������������ �����
������� ���		�����;������ ���
��������������!���		�
�������	������������������,���������������
������

�
��
������
�����������
�	��������������������������
��
	���
��
�����'
��	��	���

����� �
��

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

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

���



Total No. of Questions : 10]

[Total No. of Pages : 2

[4760] - 533
M.E. �������	
��
����	��
�

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

���������	
��
� ����������
������

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

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

�����	
�����

�����	
��� ����������	
�����

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

P4376

�������	
	�

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

�	
�������
���
�� ��
�

�� ������	
��
�
	��

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

�� !������
�	
��
���
"���
����	��	

#������ ���

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

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

��� �� ������	
�	
��
���
&�����
�
������
�	�
'�����	����
�����
� ��
�

�� '��
�
�
	�
�
�	
"�	���� ���

��� �� ������	
 ��	
(��	��	
���
����� ���

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

�	
	�	

SEAT No. :



����
�	 
	 ��� �

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

������
��������
���
��
��
���	�
�����
%��� ���

�� ������	
�	
��
���
*��
+��		
���	�����
��
���������
��	� ���

�������	
	��

�
� ������	
�	
��
���
�������
�	�
����
,-��)�	
������ ��
�

��� �� ������	
�	
��
���
�������	


�������
��
�����

��	��
��	� ���

�� '��
�
�
	�
�
�	
'%#
�.��
��	� ���

��� �� ������	
��
�
	��

�������/
���	�����/
���0�	�
��
�	�

��
 �����
������
�

�� ������	
�	
��
���
�����

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

��� '��
�
�
����

	�
�� ����

��  �������
��
�������
*��	��

��  �������
��
��
�����	

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

�� '��
�
�
	�
�
1 �������
��
�����
������
��
����0
2
����

����������3�
���

���



�������	
	�

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

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

��� �� ���
�����������
�
����

� �������

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

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

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

��� ���
���������
����

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

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

���������� ���
�
������������

	
����� ���

�� %���
������
�����
�����	�
�����
��
�������������������
���
�� ����

��������	��
���
�����������

�������	�
�

�
�
����������������������

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

��������	
��
� ����������
������

��
������
�
��
��������������
�

�� ���
��
����������� �!������
�"�#

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

&�
��*����
���� �(�)��
��
�
�&�
��*����
�����

(� +��,���������'���
�,����-�������

��$�

�� .�����
��
�������'������������&�##�����
�

/� 0

����
�����#������1��&�����

��$�

!� 2
��
&�#
'������������#�1��#����
����"
�������#��#��
�
��
��##
,���

P4706 ���������	��
����
����

SEAT No. :

������



������
��� 		�

�������	
	��

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

����
�	�
����� ��
�

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

����

�� ����

�� �������������
��

���
�
���

$������
$�������������	������
�������
	
&	�
���
�� ���

�
� �� �����������	
���
�'��
�������������������
���
����	�����
���
���������


����

� ����

�� ���
����(
��
�
������
���
����	�)���(
��
�
������
���
����
	���������������
���
���
�� ���

��� %���
������������
* ����

�� ����������
����#�
��

�� +�
��
�,����������������������
���
��

�����



Total No. of Questions : 10]

[Total No. of Pages :2

[4760]-536
 M.E. (Polymer Engineering)

POLYMER PHYSICS AND CHARACTERIZATION
 (2008 Pattern)

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

1) Question number 1 & 6 are compulsory. Outof the remaining attempt 2
questions from Section - I & 2 questions from Section - II.

2) Draw neat diagrams wherever necessary.
3) Numbers to the right indicate full marks.
4) Assume suitable data, if necessary.
5) Use of logarithmic table, electronic pocket calculators is allowed.

P4377

SECTION - I

Q1) a) Explain in detail Flory-Huggins theory. [15]

b) Explain the term Theta solvent. [5]

Q2) a) Discuss the term Molecular configuration in solutions. [7]

b) Explain Light Scattering Measurement of solution properties. [8]

Q3) a) Explain significance of Electric properties. [6]

b) Write a note on Mechanical Properties Analysis. [9]

Q4) a) Explain suitable technique to measure thermal relaxations. [8]

b) Explain any one method to study surface properties. [7]

Q5) a) Write a note on "DSC and its applications". [8]

b) Explain in detail TGA with one example. [7]

SEAT No. :

P.T.O.
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SECTION - II

Q6) Explain in detail any one method to measure molecular weight and its
distribution [20]

Q7) a) Explain anyone method to measure dielectric properties. [7]

b) Explain conductivity measurements of polymers. [8]

Q8) a) Explain X-ray studies of polymers. [7]

b) Explain in detail working of UV spectroscopy. [8]

Q9) Write a short note: [15]

a) Shear flow and Elongational flow

b) Stress Relaxation

Q10)a) Explain in detail different parameters influencing rheological Properties
of polymers. [7]

b) Write a note on Optical Microscopy. [8]
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SECTION - I

Q1) a) Explain FRPC(fiber reinforced polymer composite) and its constituent
structure and materials. [8]

b) What do you understand by Piezoelectric material and its applications.
[5]

c) What is direct and converse effect. [4]

d) Explain classification of materials used in FRC and situations where
these class of materials are advantageous. [8]

Q2) a) Explain elasticity model for composite material. [8]

b) Explain orthotropic, anisotropy of composite material. [8]

c) Write compliance and stiffness matrices for plane stress and
axisymmetric condition, for cross ply laminate material. [9]

Q3) a) Explain theories of failure applicable for FRC. [12]

b) Explain stress strain behavior of FRC. [13]
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SECTION - II

Q4) a) Obtain Naviers equation for orthotropic laminate with two opposite
side simply supported. [9]

b) Explain and sketch : [16]

i) Orthotropic, Anisotropic laminate.

ii) Symmetric, balanced laminate.

iii) Antisymmetric and cross ply laminate.

Q5) a) Explain factors affecting mechanical properties of composite laminate.
[10]

b) Find coefficient of thermal expansion for a 90 degree orthotropic
laminate. [15]

E1 = 60 GPa, E2 = 14 Gpa, E3 = 14 GPA

μ
12

 = 0.29   = μ
21

α
1
 = 0.9*10–6 /cº, α

2
 = 27*10–6 /cº

Q6) a) Explain manufacturing of composite sketch important details. [8]

b) List tests carried out for determination of properties of composite. [9]

c) State advances in technology for high performance of composites. [8]

���



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

[4760] - 545
M.E. (Printing)

PROBABILITY, STATISTICS AND QUEUING THEORY
(2008 Pattern)

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

1) Attempt any Two Questions from each section.
2) Assume Suitable data, if necessary.
3) Figures to the right indicate full marks.

P4378 [Total No. of Pages : 1

SECTION - I
Q1) Explain concept of probability, Random variable, Binomial and poission

Theory. [25]

Q2) Explain Regression Analysis and Binomial distribution. Explain multivariate
probability with suitable printing Application. [25]

Q3) Explain Residual Analysis & non-linear reqression. What is Resolution of Fit
of a model. [25]

SECTION - II
Q4) Explain Types of control [15]

a) Charts
b) Explain Acceptance Sampling method. [10]

Q5) Explain Design of Experiment for Quality improvement in printing Technique.
[25]

Q6) a) Explain Queuing models. [15]

b) Explain Kendels notation. [10]
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Total No. of Questions : 6]

[Total No. of Pages : 2
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1) Answer any 2 questions from each section.
2) Answers to the two sections should be written in separate books.
3) Neat diagrams must be drawn wherever necessary.
4) All questions carry equal marks.
5) Use of logarithmic tables slide rule, Mollier charts, electronic pocket

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

P3928

SECTION - I

Q1) a) Derive Saint Venant’s strain compatibility conditions for 3D elasticity
problem. [10]

b) Derive the strain displacement relationship for 3D elasticity problem.
[10]

c) Explain in brief plane stress and plane strain problems. [5]

Q2) a) Explain in brief Tresca’s and Von-Mises-Hencky’s yield criteria. [10]
b) Explain uniqueness and stability postulates. [10]
c) Let us consider that a metal with a yield stress of 280 MPa is subjected

to a stress state with principal stresses of 300 MPa, 200 MPa and 50
MPa. Will the metal yield based on the Tresca yield criterion? [5]

Q3) a) Explain The von-Mises yield criterion. [10]
b) A thick cylinder of internal radius 15 cm and external radius 25 cm is

subjected to an internal pressure ‘p’ MPa. If the yield stress for the
cylinder material is 220 N/mm2, determine (i) the pressure at which the
cylinder will start yielding just at the inner radius (ii) the stresses when
the cylinder has a plastic front radius of 20 cm. Assume Von-Mises
yield condition and state of plane strain. [15]

SEAT No. :
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SECTION - II

Q4) a) When a plasticity model is said to be isotropic hardening? Explain
with example. [10]

b) Explain the successive stages in the plastic yielding of rectangular beams
[10]

c) Explain in brief Prager’s and Zieglerl’s kinematic hardening model.
[5]

Q5) a) Derive the equations of radial (σ
r
) and transverse (σθ) stresses for the

section of wide plate subjected moments at the ends. [15]

b) Explain the theorems of limit analysis. [10]

Q6) a) Explain various types of elements used in the finite element method
with applications. [10]

b) Explain incremental methods of determining limit load. [15]

����



��������	��
���
������������

�������	�

�
��
�����������

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

���������	
��
� ����������
������

��
������
�
��
��������������
�

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

�
�

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

��'�

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

*� +�%���
��
�������%���
�������������)�  �����
�

,� -
��
)�.� �� ��
�/ 
%0 
%�"�"����
��  
����

1� �

����
����! ������/��)�����

��'�

����� ���������	��
����
����

�������	��

�������	
	�

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


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

����
����� ��


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


�� ������	�����
�����
����	������� ��


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


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


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


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


$%

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


�� ������	�&������	��'����
������&��������	�����
���	����	���
��
�(��������	� ��


������



�������	
	��

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


�
� �� ������	��
��*
�	������+�%���������	#%�	����,����	��	��-���.�	 # ��


�� ������	�'����
�������� 	��
�	������ ��


������ ������	�/� ��
��)��
���
����*�
�����
����� 	 ��


�� ������	��
��'����	 �
����	���0�
�����	��&�
����� ��


������ ������	��
��)	����������(�
��	����	��0�+��
��	�� ��


�� 0����
��1	�+��
������	��-�+��
������	������ ��


$%

��
��� �
����
���
��*
�	����������/
������
���	 ��


�� �
��� ���"����
�����/����	 ��������	���
����
����	��2�	+*�
����
��
/����� ��


�����

�����

��� 		�



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

[4760] - 551
M.E. (Printing Engineering)
DIGITAL PRINTING

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

1) All questions are compulsory.
2) Figures to the right indicate full makrs.

P4728 [Total No. of Pages : 1

Q1) Specify Digital Image Resolution? Explain digital resolutions as per print
processes. [18]

OR
Explain Binary coding of Bitmaps.

Q2) Evaluate File formats for Large format printing. [16]
OR

Explain Image compression in detail.

Q3) Explain sensing devices design in detail. [16]
OR

Explain structure of CMOS sensors in detail.

Q4) Explain Rip systems for Laser printing systems. [18]
OR

Describe Thermal Printing and applications.

Q5) Explain Applications of variable data printing. [16]
OR

Expain POD system and applications in detail.

Q6) Describe and discuss Future trends in digital printing. [16]
OR

Explain Role of digital imaging and printing for E publishing.
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Total No. of Questions : 6]

[Total No. of Pages :2

[4760]-554
 M.E. (Printing Engineering & Graphic Communication)

PRINT MEDIA COMMUNICATION
 (2008 Pattern) (Semester - II)

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

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

P4381

SECTION - I

Q1) a) What are the technical skills used for designing surfaces with various
methods? [15]

b) Name the soft wares used in surface designing. [10]

Q2) a) Explain various skills used in creating designs for substrates like paper,
board, glass and plastics. [20]

b) What is human vision system. [5]

Q3) What are the tools used for solving problems in the field of creative media
production? [25]

SEAT No. :
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[4760]-554 - 2 -

SECTION - II

Q4) a) What is D.T.P? Explain in detail. [13]

b) Design a book for primary school children explaining numbers. [12]

Q5) a) Design a sport page for IPL Matches. [13]

b) How inside pages of news paper are designed? [12]

Q6) a) What are the standard format of news Paper design? [13]

b) What is typographic make up? How it is solved by using software?[12]
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Total No. of Questions : 6]

[Total No. of Pages :2

[4760]-56
 M.E. (Civil) (Structures)

OPTIMIZATION TECHNIQUES
 (2008 Pattern) (Elective - IV)

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

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

P4740

SECTION - I
Q1) a) A beam of uniform rectangular corss-section is to be cut from a log

having a circular corss-section of diameter 2a. The beam has to be
used as a cantilever beam (the length is fixed) to carry a concentrated
load at the free end. Find the dimensions of the beam that correspond
to the maximum tensile (bending) stress carrying capacity. [13]

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

Q2) a) Solve the following LP problems by the revised simplex method.[13]
Minimize f = 5x

1
 + 2x

2
 + 5x

3
 – 3x

4

Subject to       2x
1
 + x

2
 – x

3
 = 6

                    3x1 + 8x3 + x4 = 7

                               x
i
>=0,i = 1 to 4

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

Q3) a) Find the minimum of f = λ5–5λ3–20λ + 5 by the cubic Interpolation
method. [13]

b) Minimize the function using the golden section method with n=6.[12]
f (x) = 0.65 – [0.75 / (1 + x2)] – 0.65 × tan–1 (1/x)

SEAT No. :

P.T.O.
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SECTION - II

Q4) a) Show that the Newton's method finds the minimum of a Quadratic
function in one iteration, [10]

F(X) = ½XT[A]X + BT X + C

b) Explain [15]

i) Indirect search method and Direct search method,

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

iii) Univariate and pattern search method,

Q5) a) Design the cantilever beam with X
1
 width, X

2
 depth and point load P

at the end of beam, formulate the problem of determining the cross-
sectional dimensions of the cantilever beam for minimum weight. The
maximum permissible bending stress is σ

y
. [12]

b) Minimize the interior penalty function [13]

f (x
1
,x

2
) = 1/3 (x

1
 + 1)3 + x

2

Subject to g1 (x
1
, x

2
) = – x

2 
+ 1 <=0

                g2 (x1, x2) = –x2  ≤= 0

Q6) a) Explain with suitable sketch and examples Selection operator, Crossover
Operator and mutation Operator in Genetic Algorithms. [12]

b) Differentiate biological neural network and artificial neural network?[6]

c) What are the activation functions in artifical neural networks? [7]



SECTION - I

Q1) a) Explain the finishing process for a product. [15]

b) State the ways of protecting a brand product in a package. [10]

Q2) a) Explain the converting process used for publication. [15]

b) Explain in detail Coating process. [10]

Q3) a) Explain along with diagram Wet Lamination technique. [15]

b) Explain along with diagram Hot-Melt Lamination technique. [10]

SECTION - II

Q4) a) Explain in detail extrusion process. [15]

b) Explain in detail shrink wrapping. [10]
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Q5) a) Explain in detail Bag-in-Box for solid products. [15]

b) Explain the role of PET bottles in packaging. [10]

Q6) a) Explain the techniques used to increase the shelf life of milk product.
[15]

b) Explain in detail Boil-in-Bag packaging. [10]

���



SECTION - I

Q1) a) Explain in detail solvent based inks for gravure process. [15]

b) Explain in detail water based inks for flexo process. [10]

Q2) a) Explain the characteristics of resins in flexography inks. [15]

b) Explain in detail rheology property of flexo ink. [10]

Q3) a) Explain the rheology of Vinyl inks. [15]

b) Explain the role of additives on gravure print quality. [10]

SECTION –  II

Q4) a) Explain the role of plasticizers in Offset inks. [10]

b) Mention the properties of colorant in offset inks. [15]

������
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Q5) a) Solid% of ink has an impact on print quality. Explain. [10]

b) Explain the process of shade matching. [15]

Q6) a) Explain the impact of press parameters on dot fidelity. [15]

b) Explain the relation between cell geometry and ink transfer. [10]
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1) Answer any 3 questions from each section.
2) Figures to the right indicate full marks..
3) Assume suitable data if necessary clearly mentioning the same.
4) Use of non-programmable scientific calculator is allowed.

P3931

SECTION - I

Q1) a) Explain with a neat sketch : Aquifer classification based upon the
hydraulic conductivity of the media. [8]

b) Distinguish between ground surface contours and water table contours.
Explain how water table contours are prepared and state their uses.[8]

Q2) a) What are flow nets? Explain with suitable example any one method of
constructing flow nets. [8]

b) How dispersion studies are helpful in understanding the GW flow.[8]

Q3) a) Explain with reference to urban area, how contamination of GW can
be reduced by adopting proper wastewater management practices? [8]

b) Derive equations for steady state conditions involving uniform
Recharge. [8]

Q4) a) Explain with a neat sketch: Well Interference. What is its effect on
drawdown? [8]

b) An organic waste with very high pollution strength, has contaminated
a GW aquifer Explain in detail the method to be adopted for recovering
this aquifer. [10]
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SECTION - II

Q5) a) Explain how the rock forms affect the GW availability wrt various
rock types. [8]

b) Explain Tri-linear diagram for representing analyses of GW Quality.[8]

Q6) a) What is sea water intrusion? Explain Ghyben - Herzberg relation wrt
confined aquifers. [10]

b) Explain in detail relation between dispersion and GW hydrology. [6]

Q7) a) Explain the importance of Physico-chemical and biological analysis
of GW. [8]

b) Explain underground travel phenomenon of GW contamination. [8]

Q8) a) Explain in detail, the role of social media and public participation in
enhancing GW potential in an area. [10]

b) Explain the dispersion analysis of contaminant transport in fractured
rock. [8]
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SECTION - I

Q1) a) List down the communicable diseases and their mode of transmission.
[8]

b) Which micro-organisms are responsible for communicable diseases?
What are the methods of communication? [8]

Q2) a) Describe in detail methods adopted to control Plague. [8]

b) Explain the natural and chemical factors of diseases control methods.
[8]

Q3) a) “Food establishments must have an effective fly control program.”
Justify. [8]

b) How will you achieve sanitation in case of Schools? [8]
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Q4) Write short notes on : [18]

a) Insecticide

b) Epidemiology

c) Heat Stress

SECTION - II

Q5) a) Explain in detail “Industrial Plant Sanitation.” [8]

b) Write down only the list of workplace Environmental ISO 14000
standards. [8]

Q6) a) Discuss in detail the various problems associated with Rural Sanitation.
[8]

b) What do you understand by Low cost excreta disposal system? Explain.
[8]

Q7) a) Explain any one case study on sanitation. [8]

b) What are the occupational hazards in industry? Explain. [8]

Q8) Write short notes on : [18]

a) Noise control measures in industry.

b) Problems of water supply in rural area.
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SECTION - I

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

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

Q2) a) What is a need of ergonomics program? Explain. [8]

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

Q3) a) How to control hazard in manufacturing & processing industries. [8]

b) Explain Human error and fault tree analysis. [8]
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Q4) Write short notes on following : [18]

a) OHSHAS 18001 Health & Safety Standards

b) Task analysis

SECTION - II

Q5) a) Explain fire development and its severity. [8]

b) What are the types of fire? Explain any two. [8]

Q6) a) What is heat stress? What are the health effects of heat stress? How to
prevent it? [8]

b) List down the causes of accidents in Chemical industry & what are the
remedial measures will you take to avoid further accidents? [8]

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

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

Q8) Write short notes on following: [18]

a) Product safety.

b) Extinguishing fire.

c) Investigation methods of accidents.
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1) Solve Q.1 or Q.2, Q.3 or Q4, Q.5 or Q.6 from Section - I.
2) Solve Q.7 or Q.8, Q.9 or Q.10, Q.11 or Q.12 from Section - II.
3) Answer any 3 questions from each section.
4) Answers to the two sections should be written in separate books.
5) Neat diagrams must be drawn wherever necessary.
6) Figures to the right indicate full marks.
7) Use of logarithmic tables, slide rule, Mollier charts, electronic pocket

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

P3933

SECTION - I

Q1) a) Enumerate various forces acting on gravity dam. Give the expression
for each of them. [4]

b) A gravity dam is 10 m high. It has a top width of 1m and base width
9m. the front face is vertical. Assume that the weight of concrete is
2400 kg/m3 and the water is stored upto the top of the dam. Take
density of water as 1000 kg/m3. [10]
Find i) Stability against overturning.

ii) Compressive stresses and principal stresses at the toe and
heel of the dam.

iii) Shear stress at the toe and heel of the dam.

Consider only self weight of dam and water pressure.

c) A solid gravity dam is to be constructed with concrete (1:2:4). Find
out the height up to which the dam may be considered as a low dam.
Draw a neat section of the low dam for this height. [4]

OR
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Q2) a) Write short note on earthquake pressure in gravity dams. Explain in
detail effect of horizontal and vertical acceleration. [8]

b) Explain elementary profile of gravity dam with neat sketch. Also discuss
the stress intensities in elementary profile.  [6]

c) What are the different methods of stability analysis of gravity dam?
Explain analytical method in detail. [4]

Q3) a) What are salient features of an arch dam and different types of arch
dam? Derive an equation for best central angle of arch dam. [10]

b) Explain the design criteria for arch dam? [6]

OR

Q4) a) What are the different methods of design of an arch dam? Explain thin
cylinder theory in detail. [10]

b) What are the various forces acting on arch dam? [6]

Q5) a) What are the various causes of failures of earthen dam? Draw neat
sketches. [8]

b) A homogeneous earth dam has a section as shown in fig. -1. It is
provided with a horizontal filter 20 m long on the D/S side. Draw the
base parabola and indicate the adjustments required to obtain phreatic
line form it. [8]

OR
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Q6) a) Calculate the seepage per meter length through the body of the
dam section shown in fig.-2. Assume coefficient of permeability
K = 8 × 10–4 cm/sec. [8]

b) Draw a cross-section of an earth dam with the following data : [8]
R.L. of natural surface at site = 100.00 m
R.L. of F.R.L. = 118.30 m
R.L. of H.F.L. = 121.30 m Slope of saturation line 4:1. Assume other data.

 SECTION - II

Q7) a) Explain the various types of rockfill dams and draw the sketches for
each of them. [10]

b) What are the various methods of construction of rockfill dams? Explain
any one in detail. [8]

OR

Q8) a) Explain the concept and design of Buttress dam. Also discuss the merits
and demerits of buttress dam over gravity dam. [10]

b) Draw plan and an elevation of a flat slab deck type buttress dam and
describe the important features of the same. [8]

Q9) a) Design an Ogee shape gated spiliway for the following data: [10]
i) Maximum design flood = 1200 cumec.
ii) Average river bed level = 0 m.
iii) R.L. of crest of spillway = 101.00 m.
iv) Slope of crest of spillway = 0.7H : IV.
v) Width of pier = 2.0 m
vi) Maximum allowable water level during flood = 105.00 m
Assume number of span as 7, clear way of each span as 10.0 m and
ka = 0.1, Kp = 0.01.

b) Explain energy dissipation arrangement for the following two cases:[6]
i) T. W. C. coincides H. J. C.
ii) T. W. C. always above H. J. C.
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OR

Q10)a) Describe Indian Standard practice for design of horizontal apron stilling
basin for a dam spillway. [8]

b) Describe the Creager’s method of designing profile of a overflow
spillway. [8]

Q11)a) Explain with neat sketches: [8]
i) Remiolds automatic gate
ii) Visvesvaraiya’s gate

b) What are the advantages of gated spillway. [8]

OR

Q12)a) Explain with neat sketches : [8]
i) Drum gate
ii) Stoney gate

b) What are sluices? What functions they serve? Describe Dharwar and
Belgam type briefly whit the help of sketches. [8]

����
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1) Answer any 3 questions from each section.
2) Figures to  the right indicate full marks.
3) Assume suitable data if necessary clearly mentioning the same.
4) Use of non-programmable scientific calculator is allowed.

P3934

SECTION - I

Q1) a) Discuss the pollution potential of construction projects with suitable
examples. With suitable reasons justify whether infrastructure projects
or real estate projects pollute more. [8]

b) Explain in detail, the need for harnessing energy sources. Explain the
importance of use of non conventional energy sources in civil
engineering field. [8]

Q2) a) Explain in detail nuclear power as a sustainable energy source. Comment
on atomic power projects in India. [8]

b) Enlist various non conventional energy sources. Explain their
advantages and disadvantages in detail. [8]

Q3) a) Explain the concept of green procurement and green contracts. How
different is a green contract from conventional civil engineering
contract? Explain the differences with suitable clauses and examples.[8]

b) Explain in detail various mechanisms of harnessing solar energy. Also
explain the importance of R&D in solar energy sector in India. [8]

Q4) a) Explain in detail energy requirement of India and need of finding
alternative sustainable energy sources. [9]

b) Explain what you understand by socio-environmental impact
assessment with an example of hill road construction in tribal areas.[9]

SEAT No. :
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SECTION - II

Q5) a) Biogas has huge potential in India. Explain this statement in detail.[8]
b) Explain in detail : environmental impacts of biomass. What are the

challenges in the same? [8]

Q6) a) Enlist and explain the roles and responsibilities of different organizations
in India related to environment and pollution control. Discuss their
jurisdiction details and the procedures involved for getting clearances
from these organizations. [8]

b) Enlist various environment protection acts in force in India. Explain
the salient features and penalty clauses involved in any two of these
acts. [8]

Q7) a) Explain in detail use of participatory approach for efficient use of energy
in India. Also explain the role played by industries in energy sector
through PPP. [8]

b) Explain importance of cogeneration plants in sugar industry. How
industries can get benefitted from such co-gen plants? Explain with a
suitable example. [8]

Q8) a) Write notes on (Any Two) : [10]
a) Sustainable construction.

b) Smart materials in Civil Engineering.

c) Participatory approach in Environmental field.

b) Explain in detail role played by industries through CSR for betterment
of environment. [8]

����
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[4760] - 95
M.E. (Civil Engineering)

RESEARCH METHODOLOGY AND INTELLECTUAL
PROPERTY RIGHTS

(2008 Pattern)

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

1) Answer to the two sections should be written in separate answer books.
2) For section - I, Question 1 is compulsory, answer any two questions from 2-4.
3) For section - II, Question 5 is compulsory, answer any two questions from 6-8.
4) Neat diagrams must be drawn wherever necessary.
5) Figures to the right side indicate full marks.
6) Use of calculator is allowed.
7) Assume Suitable data if necessary.

P4764

SECTION - I

Q1) a) Explain components of research design using following diagram? [8]

P.T.O.

SEAT No. :
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b) Match the following from part A with part B? [4]

Part A Part B

i) Demographic characteristic a) Family size

ii) Behavioral variable b) Opinions

iii) Organization data c) Objectives

iv) Territorial data d) Cities

c) What are the purposes of measurement in research? What is meant by
validity? How does it differ from reliability and what are its types? [6]

Q2) a) State whether true or false : [8]

i) All tests are based on the assumption of normality.

ii) Non-parametric test needs less observation from the parametric
tests.

iii) Non-parametric tests need distribution.

iv) Parametric test does not need any distribution.

Justify every answer

b) Given mean life of 100 bulbs as 1500 hrs and population standard deviation
as 500 hours, calculate 95% confidence interval for population mean?[8]

Q3) a) Explain Blummer's point that independently the case documents hardly
fulfil the criteria of reliability, adequacy and representativeness? [8]

b) Along with mathematical formulae explain any two of the following
parametric tests for hypothesis testing : [8]

i) Z-test

ii) T-test

iii) X2-test

iv) F-test
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Q4) a) The data given in the below table shows the production in three shifts
and the number of defective goods that turned out in three weeks. Test
at 5% level of significance whether the weeks and shifts are independent.

[12]

(Use : 2 9.488criticalχ = )

Shift 1st Week 2nd Week 3rd Week Total

I 15 5 20 40

II 20 10 20 50

III 25 15 20 60

Total 60 30 60 150

b) Explain random sampling with following formulae? [4]

2
2 ( )
cal

O E
E

χ −=∑

SECTION - II

Q5) a) Explain procedure of testing hypothesis using following diagram as
reference? [12]

b) What is the exact difference between scheduler and questionnaire? Apart
from these two methods, what are other data collection methods in
research? [6]
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Q6) a) Write Short Notes on any two : [8]

i) Revocation of patents

ii) Register of patents

iii) Relief for infringement
b) Write short note on any two : [8]

i) Sampling in research
ii) Neural Networks
iii) Support Vector Machines

Q7) a) Describe the provisions as regards examination of application for the
grant of a patent. [8]

b) Mention the inventions which are not patentable under The Patents
(Amendment) Act, 1999. [8]

Q8) a) Explain exact difference between trademarks, patents and copyrights?[8]

b) State whether true or false with appropriate justification : [8]

i) Median is the most repeating value of a distribution

ii) Mode is the most typical and frequented value of the distribution

iii) Mode cannot be determined for series with open-ended classes

iv) Mode can be graphically determined.
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[4760]-97
 M.E. (Mechanical) (Heat Power)

ADVANCED THERMODYNAMICS
 (2008 Pattern) (Semester - I)

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

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

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

P4303

SECTION - I

Q1) a) A rigid vessel of volume 0.3 m3 contains 10 kg of air at 27°C.
Determine the pressure exerted by the air, using :- [10]
i) perfect gas equation ii) Van der Waal's equation of state. Also find
the reduced temperature and pseudo reduced volume.

Given: T
c
 = 132.8K and Van der Waal's constants as

    a = 1.364 bar 
3

.

z
m

kg mole
⎛ ⎞
⎜ ⎟
⎝ ⎠

 and b = 0.0366 m3/kg.mole.

    pc = 37.7 bar

b) Write a note on Generalised compressibility chart? [6]

SEAT No. :

P.T.O.
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Q2) a) In a steam turbine, steam at 8 bar, 250°C expands adiabatically with
negligible velocities at inlet and exit, to a pressure of 0.75bar, the
quality of steam being 0.95. Calculate the availability of entering and
leaving steam and the maximum work output. The temperature &
pressure of the surroundings are 25°C and 1 bar, respectively. [10]

b) Explain : [6]
i) Critical point

ii) Triple point

Q3) a) Derive the following relation where the notations carry usual meanings.
[12]

Hence show that

i) C
p
 > C

v
, and

ii) at absolute zero, C
p
 = C

v

Relation: 

2

.

(C C ) T .
Tp v

p T

v P
v

∂ ∂⎛ ⎞ ⎛ ⎞− = − ⎜ ⎟ ⎜ ⎟∂ ∂⎝ ⎠ ⎝ ⎠

b) Explain the law of degradation of energy. [4]

Q4) Write short notes on (any three): [18]
a) Helmholtz and Gibb's function.

b) Inversion curve.

c) Gibb's phase rule.

d) Maxwell relations.

SECTION - II

Q5) a) In the expression given below for the equilibrium constant K, 'v' stands
for a stoichiometric coefficient of a distinct component 'A'
(i,e. number of molecules of a substance 'A' which participate in the
reaction) and 

φ

 is a function of temperature only [Molar Gibbs

function: 

( 1 )g RT n pφ= +

]. Using 'Van't Hoff equilibrium box, derive

for the heat of reaction 'ΔH' at any desired temperature or within a
certain temperature range.

in 

3 3 4 4 1 1 2 2( )k v v v vφ φ φ φ= − + − −

[8]
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b) One cu meter of He at 1 bar & 25°C is mixed with one cu meter of N
2

at 1 bar & 25°C. For the mixture at same condition find. [8]

i) Mole fraction.

ii) Partial pressure.

iii) Mass fraction of components.

iv) Molar mass of mixture.

v) Gas constant of the mixture &

vi) Volume of the mixture.

Q6) a) "For non-pure crystals there will be some energy associated with the
imperfections". Explain with the help of the third law of
thermodynamics. [3]

b) What is a fugacity? Show that for an ideal gas dg 

ln .nRT d a=

[5]

c) Hydrogen is burned with air at atmospheric pressure in an adiabatic
burner to produce a flame of 2000 K. Determine the percentage
theoretical air required assuming complete combustion, when the
hydrogen & air are supplied at 25°C. Use enthalpies given below.[8]

Enthalpy of formation (kJ/kmol) Sensible enthalpy at 2000 K
at the standard reference state of
25°C & 1 atm (Relative to standard reference state)

298

0 0( )kJ/kmolh h hΔ = −

2

2

2

0

0

0

( ) 241836 72698

( ) 0 59199

( ) 0 56141

f H O

f O

f N

h

h

h

= −

=

=

Q7) a) State the need of statistical Thermodynamics. [3]

b) Define microstate & macro-state. Discuss distribution law & ensemble
approaches. [5]
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c) Discuss Bose-Einstein distribution law and derive for B-E distribution
function.  [8]

Q8) a) State and derive the principle of Equipartition of energy. [10]

b) Compare Bose-Einstein and Fermi-Dirac statistics when four particles

are arranged in two energy levels. Three particles are at energy level 1

having degeneracy g
1
 = 4 and one particle at energy level 

2

 having
degeneracy g2 = 2.  [8]
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