
�������� �

��������	��
���
�����������

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

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

�����
��������
� �������
�
!�

���������	
��
� �����������
�����

��
������
�
��
����������
�

�� ����� ��
��
��������
��������
�

!� "
#$����%���&��
��
�
�
���
'�(�

�� )�������*���
���
��+�����,��,����$�������

��%�

-� .�*���
��
���*������������'�##�����
�

�� �
�� 
'� #
*��������� ��+#�
/� 
#���� ��#�/� �#����
���� 0
����� ��#��#��
�� ���� 
����
����#
��+#�
��
��##
,���

1� 2

����
����+#������/��'�����

��%�

������ ���������	��
����
����

���������

��� �� �������	
���

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

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

��� �� !"����
������	��	��
�� ���

�� %	�������	�����������
�������	
�

��� #������	�����������
�������	
�

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

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

�� #�
	�������
�������	
�

��� )	�

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

����	�



�������� �

�
� �� !"����
�����
��
�����
���	�������	��	��
���
�*��������	
��	��	���	
�����+

�� ,��
������������	
�

��� -	�������
��	�������
���

���� .�
��� ���

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

��� �� /���
���	��
������	������
�����
�	
����	

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

��
�	����
����	�����
����
��	
��
�

2	
��
�����3�
�������������2���������������2�������3�
������3����������������
�������4��
%	��	������&&5�'��&&5'6��&&&''��&&5''��&&'5����&&&6'���&&56'��&&756��&&6''��&&'�6
����
�
���


8
�� 2χ 9��
���	��

�

������	�����
�

�	���������	���
�
������
������	�

����
�����
�����
�����	�
�
	������
�
�	
��	
��
��:�����	�� 2χ ��	��6
�������	�������	�����6(��������
�&&�';� ���

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

������	
�������"�����
�
���

��� ��
�������

�	
��*����	
��	�������	��	��
��������
���������
������������	���
�	��"<&���
��"��	���<7'�

=�������5'��������55�������57������56��������56�������5>���������5��������7'�������7'������7�

? ��&>��������5'�������55������5���������5&�������5����������5��������56�������5;������5�

�����



�������� �

�
� �� /������
��,������
$
���
���	�������	
��	�������
����
���	
������	��	��
�
�����

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

!"������	
�����������������������&'��������������������������������������������������
)-- �������������������������>���������������������������������������������������
.-- �������������������������;��������������������������������������������������>
)�����
� ������������������������&'��������������������������������������������������
)��
����
� �������������������������6���������������������������������������������������
@������		��
��������������������>���������������������������������������������������
@		��	��������������������������7���������������������������������������������������
!������������	
��������������������;��������������������������������������������������;
#�����	���������������������������>��������������������������������������������������;
@�������
����������������������������������������������������������������������������&'
��
	��
������������
���� �����

�� !"����
��������������	

�	��
�

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

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

�	

�*����	

�������	

������	
��"�����
� ���

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

��� ��-	
�����	����
����������������	����
��6���	0���
����������	�������	
���*�����
�	��	�����������8
�
��2	
���-���	�
�������	
 �
���������������
�������	
��	�
��
�
�"��&'���	0���
�

���������	.#0 1���#/������������������������������������������+.,�$#%
&���������������������������������������������������������75
5���������������������������������������������������������&6
7���������������������������������������������������������&&
����������������������������������������������������������'�
6���������������������������������������������������������7>

8
���	��	��
����
�	��
�����
�

�7��;>��>;���;��6���55��&���&���;>��'7��'����&��57��&6��6> ��2�

�����



��������	��
���
����������

����������	


��
��������������
������
�����������

������
��� 
!�"�#���$�%

�
	����&'�(����%�)�(*�����$�

������:����	
��
 ����������������

�����
���	����	����������������

�� ��� �����!�"�#��$
����	���

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

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

+� ,���	"�-�*�
*��	������**	 ���

�� ���
����
���(*��������"���������!�

����� ���������	��
����
�����

�������	��

��� �� ������	
���

�
�
�����
	��	�
������� ���

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

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

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

	
�����	�
�	�
���

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

	
�����	�� ���

�� %	
�
�����
������� 
���
�

���
��
����
��$����
��
�

	�
�	
����� ���

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

�� �������
���
���

�
���������
	

�
�	����
�	�
�$����������
��	���
	

�
��
���
�	�

��	
������� ���

��� &����
�
	
��

	
'

�� !��"
������
	� ���

�� �	����
���������
	� ���

�	
	�	



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


��� �� &����
�
	
��

	
(������
������
	�� ���

�� ����$�
���
������
	

2

( )
p T

v p
Cp Cv T

T v

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

�
� �� ������	
!��
�	������

�
������
	
����
��������
�������� ���

�� )�	�
 ���
 ���������
 �����
 �����������
 �
�
 �����	�����
 ��
����
������
��������
*
	�����
+	�������
������	��
���
��
,
���
�	�
-./
0�
1��
�
��
��	�
����� ���
"������ 2���
 
�
 �
�����
	
 3#45�
�� "�������
2���
*�
��
,-66
0
3#45#�
��0�

��
�

�78/9, ��
��

�
�9.9:8; :;�-,

� �� �-8,/8: 89�/7
<

�
6 99�7,

��� �� �������
���
=�����>�
���
�	�
0��>�
?���� ���

�� =�
 �������
 �

 �����������
 �����
��	����� 
 ������	
 ���
 ���	�����
 
�
�@���������
	

�
�	����� ���

��� &����
�
	
��

	
'

�� !��
��������
�
�
��������
�@���������� ���

�� ������	
+	$����
	
*��$�
�	�
4
����!�
���
	
*
�������	�� ���


����



Total No. of Questions : 8]

[5355] - 105
M.E. (Mechanical - Energy Engineering)

ADVANCED HEAT TRANSFER
(2013 Course) (Semester - II) (502107)

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 indicates full marks.
4) Use of  calculator is allowed.
5) Assume suitable data if necessary.

P4541 [Total No. of Pages : 3
SEAT No. :

Q1) a) A reactors wall, 320 mm thick, is made up of an inner layer of fire brick
(k = 0.84 W/m oC) covered with a layer of insulation (k = 0.16 W/m oC).
The reactor operates at a temperature of 1325oC and the ambient
temperature is 25oC. [6]

i) Determine the thickness of fire brick and insulation which gives
minimum heat loss.

ii) Calculate the heat loss presuming that the insulating material has a
maximum temperature of 1200oC.

b) Discuss velocity boundary layer and thermal boundary layer development
for flow through tubes. [4]

Q2) a) Derive an expression for generalized three dimensional heat conduction
equation in Cylindrical Coordinates for unsteady flow. [7]

b) Explain the significance of Fourier Number. [3]

Q3) a) Explain Lumped Capacitance and its validity. [4]

b) Explain use of charts in solving transient conduction problems? [3]

c) Write a note on Spatial Effects. [3]

P.T.O.
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Q4) a) Using dimensional analysis establish a relation between Nusselt, Prandtl
and Grashof numbers.  [6]

b) Explain Reynolds Analogy. What are the limitations? [4]

Q5) A horizontal tabular 1-1 condenser is used to condense saturated steam at
80oC . The condenser is a shell and tube one with brass tubes (k=110 W/
moC) of 1.59cm OD and 1.34cm ID, Steam is outside tubes and cooling
water enters the tubes at 20oC with a velocity of 1.4m/s and leaves at 40oC. If
the rate of cooling water supply is 55000 Kg/h and the latent heat of
condensation of steam at 80oC is 2304 KJ/Kg. Calculate [10]

i) The number of tubes

ii) The length of each pipe

For calculating the tube side heat transfer coefficient use the Dittus-Boelter
equation and for the shell side heat transfer coefficient, the average value may
be taken as 10760 W/m2K.

Data - Properties of water at 30oC – k = 0.659 W/mK = 979.8 kg/m3 Cp =
4.180 KJ/Kg K = 0.4044 × 10-3.

Q6) a) Explain Chilton Colburn analogy. [5]

b) Air stream at 24oC is flowing at 0.4 m/s across a 100W bulb at a 130oC.
If the bulb is approximated by a 65mm diameter sphere, calculate: [5]

i) The heat transfer rate and

ii) The percentage of power lost due to convection.

Use correlation Nu = 0.37 (Re)06.

Properties of Air at 77oC k = 0.03W/moC

 = 2.08 × 10-5 m2/s       Pr = 0.697
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Q7) a) Explain Forced Convection Boiling. [4]

b) Write a note on ‘Radiation exchange between Emitting and Absorbing
gases”. [4]

c) What is Shape Factor? [2]

Q8) A metal plate 0.609m in height forms the vertical wall of an oven and is at a
temperature of 171 oC. Within the oven is air at a temperature of 93.4 oC and
atmospheric pressure. Assuming that natural convection conditions hold near
the plate and that this case [10]

Nu = 0.548(Gr.Pr)1/4

Find the mean heat transfer coefficient and the heat taken up by air per
second per meter width. For air at 132.2 oC, take k = 33.2 × 10-6 KW/mK,
= 0.232 × 10-4 kg/ms, Cp = 1.005KJ/KgK. Assume air as an ideal gas and
R = 0.287 KJ/KgK.

E E EE E EE E EE E EE E E
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Total No. of Questions : 8]

[5355] - 109
M.E. (Mechanical) (Energy Engineering)

ENERGY SYSTEMS MODELING AND ANALYSIS
(2013 Course) (Semester - III) (602514)

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

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

P4545 [Total No. of Pages : 2
SEAT No. :

Q1) a) Explain the concept of interaction between models. [6]
b) What do you mean by best fit and exact fit? [4]

Q2) a) Write note on necessity of system modeling. [4]
b) What are different types of model? Explain Mathematical model. [6]

Q3) a) Derive required expression using least square method to fit quadratic
equation. [6]

b) Compare the simulation and analytical methods. [4]

Q4) For common heat exchangers, such as the parallel and counter flow heat
exchangers, discuss the development of a simple mathematical model to analyze
the system. [10]

Q5) a) The flow rate Q(m3/s) in circular pipes is measured as a function of the
diameter D and the pressure difference p. Obtain a best fit for data
given in table, assuming a power-law dependence of Q on the two
independent variables D and p. [6]

P.T.O.
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D(m) 0.3 0.5 1.0 1.4

P(atm)

0.5 0.13 0.43 2.1 4.55

0.9 0.25 0.81 4.0 8.69

1.2 0.34 1.12 5.5 11.92

1.8 0.54 1.74 8.59 18.63

b) Explain different steps in simulation study. [4]

Q6) Use the Simplex method to find the maximum value of: [10]

1 2 33 2z x x x  

Subject to the constraints

4x1 + x2 + x3 = 30

2x1 + 3x2 + x3 < 60

 x1 + 2x2 + 3x3 < 40

where x1 > 0, x2 > 0, and x3 > 0.

Q7) a) Minimize the function f (x) = 0.65 – [0.75/(1 + x2)] – 0.65x tan–1(1/x); in
the interval [0, 3] by the Fibonacci method using n = 6. Also find reduction
ratio. [5]

b) Explain Fibonacci search technique and write its algorithm to find optimum
design. [5]

Q8) For what purpose Lagrange multiplier method is used? Write the proof of
Lagrange multiplier method. [10]

E E EE E EE E EE E EE E E
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Total No. of Questions : 7]

[5355]-111
M.E. (Mechanical - Mechatronics)

SYSTEM MODELLING, IDENTIFICATION & SIMULATION
(502801) (Semester - I) (2013 Course)

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

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

P4546 [Total No. of Pages : 2

SEAT No. :

Q1) Determine the bond graph model for system in Fig. Q1. [10]

Q2) Using a suitable example discuss the process of similarity transformation.
Also, mention when such transformation would be helpful. [10]

Q3) Derive the transfer function between output θ
2
 and input τ

a
 for the system in

Fig. Q2. [10]

P.T.O.
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Q4) Draw a flowchart and explain the process of system identification using least
squares. [10]

Q5) Using suitable example, write 5 distinct points of differentiation between time
domain and frequency domain approach. [10]

Q6) Draw a suitable flow chart and explain the working of Non-linear Kalman
Filter. [10]

Q7) Using a suitable example explain, supervised learning. Also, discuss the
advantages offered by supervised learning when compared with un-supervised
learning. [10]


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[5355] - 119                                      1

Total No. of Questions :8]

[5355] - 119
M. E. (Mechanical - Mechatronics)

FLEXIBLE MANUFACTURING SYSTEMS
(2013 Pattern) (Semester - III) (602814)

 Time : 3 Hours] [Max. Marks :50

Instructions to the candidates:
1) Answer any five questions.
2) Neat diagram must be drawn whenever necessary.
3) Use of non programmable calculator is allowed.
4) Assume suitable data, if necessary.

P4553 [Total No. of Pages :2
SEAT No. :

Q1) a) Explain any five functions of computer systems. [5]
b) State the reasons why single station manned cells are widely used in

industry. [5]

Q2) a) Explain the ranked position weights method of line balancing algorithm
with suitable example. [10]

Q3) a) Explain in brief the problem areas considered in analysis and design of
automated production line. [5]

b) Enlist the conditions to be considered while implementing automated
assembly in manufacturing systems. [5]

Q4) a) Explain in detail part classification & coding system. [3]
b) Five machines constitute a GT cell. The From / To data for machines are

shown in the table. [7]
i) Determine the most logical sequence of machine for this data, and

construct the network diagram, showing where and how many parts
enter and exit the system.

P.T.O.
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ii) Compute the percentage of in-sequence moves, bypassing moves,
and backtracking moves in the solution.

iii) Develops a feasible layout plan for the cell based on the solution.

To
From 1  2 3 4 5

1 0 10 80 0 0
2 0 0 0 85 0
3 0 0 0 0 0
4 70 0 20 0 0
5 0 75 0 20 0

Q5) Explain the functions of human resources in FMS and state the benefits of
FMS. [10]

Q6) a) Discuss Taguchi method in Quality Engineering. [5]
b) Explain how control charts are used as a feedback system in statistical

process control. [5]

Q7) Explain the basic components of CMM and list out any three applications of
CMM in industries. [10]

Q8) a) Write short note on shop floor planning. [5]
b) Explain the role of JIT of FM. [5]


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Total No. of Questions : 8]

[5355]-121
M.E. (Electronics) (Digital Systems)

MICROELECTRONICS
(2013 Pattern) (Semester - I) (504101)

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

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

P4554 [Total No. of Pages : 3

SEAT No. :

Q1) a) Derive the drain current equation for MOS transistor. [5]

b) Draw and explain MOS capacitance model, also calculate source and
drain junction capacitance for below layout. [5]

Q2) a) What is channel length modulation? Explain the effect of channel length
modulation on V-I characteristics of MOS. [4]

b) What is Transmission gate? Explain the characteristics of Transmission
gate. [4]

c) What is sub-threshold conduction? [2]

Q3) a) What are n-well, p-well and twin tub process? Explain fabrication steps
of CMOS inverter with twin tub process. [5]

b) What is interconnect? What is best possible metal for interconnect? Is it
used? If not why? [5]

P.T.O.
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Q4) a) Consider the design of a CMOS compound gate computing

( ) ( )F A +B . C+D= [4]

i) Sketch a transistor - level schematic.

ii) Sketch a stick diagram.

iii) Estimate the area from the stick diagram.

b) Sketch transistor level schematics for 4 : 1 Mux using conventional logic
and transmission gate. What is advantage of using transmission gate in
design? [4]

c) Write a short note on layout design rule. [2]

Q5) a) Explain RC Delay Model in detail. [4]

b) What are the different causes of power dissipation in CMOS? State
different types of power dissipation in CMOS circuit. [4]

c) What is Design Margin? [2]

Q6) a) What are different power reduction techniques in low power design?[4]

b) Compare TTL, CMOS and BiCMOS logic families. [4]

c) Calculate the approximate power dissipation in a chip operating with
Vdd = 1.8V at 100 MHz with an internal switched capacitance of
300 pF. [2]

Q7) a) Derive the expression for gain of common source amplifier with resistive
Load. [4]

b) For following figure M
2
 is twice as wider as M

1
. Calculate the small

signal gain if the bias values of V
in1

 and V
in2

 are equal. [4]

c) Draw the MOS small signal Model and explain. [2]



3[5355]-121

Q8) a) Sketch transistor level schematic for a single stage CMOS logic gate for
each of the following functions. [4]

i) Y AB CD= +

ii) ( )Y AB C .D= +

iii) Y ABCD=

iv) Y A +B+C+D=

b) Write short notes (any two) : [4]

i) Body Effect.

ii) Dynamic Circuit.

iii) Bi CMOS Circuit.

c) Explain how CMOS inverter can be used as an amplifier. [2]





Total No. of Questions : 8]

[5355]-122
M.E. (Electronics - Digital Systems)

DIGITAL SIGNAL PROCESSING ARCHITECTURES
(2013 Course) (504102) (Semester - I)

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

1) Answer any five questions out of eight questions.
2) Figures to the right indicate full marks.
3) Assume suitable data if necessary.
4) Use of scientific calculator is allowed.

P5280 [Total No. of Pages : 2

SEAT No. :

Q1) a) Find 4 point DFT of the sequence. [6]

x(n) = 1 for 0   n   2

       = 0  otherwise

Plot magnitude & phase plot.

b) Compare FIR and IIR filter. [4]

Q2) a) Compute eight point FFT for x(n) = {1 2 2 1 1 2 1 1} using decimation
in frequency FFT algorithm. [6]

b) Explain IIR filter design using Bilinear Transformation method. [4]

Q3) a) Explain DIF FFT radix2 algorithm with mathematical expressions. Draw
butterfly diagram for same. [6]

b) What do you mean by Gibb’s phenomenon? What is the cause of Gibb’s
phenomenon? [4]

Q4) a) Determine the filter coefficients h
d
(n) for the desired frequency response

of a low pass filter given by, [6]

 
2

4 4H

0
4

j w

jw
d

e w
e

w

 

 

   
  


P.T.O.
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If we define new filter coefficients by, h(n) = h
d
(n)*w(n)

Where  
1 for 0 4

0 otherwise

n
w n

 



Then determine h(n).

b) Write a note on selection of window in the design of FIR filter. [4]

Q5) Write short notes on : [10]

a) SHARC processor.

b) STFT and its applications.

Q6) Implement two stage decimator for the following specifications. [10]

Sampling rate of input signal = 20,000 Hz

Decimation factor = 100

Passband = 0 to 40 Hz

Transition band = 40 to 50 Hz

Passband ripple = 0.01

Stopband ripple = 0.002

Q7) a) What is need of antialiasing filter prior to downsampling and anti-imaging
filter after up sampling a signal? [4]

b) Explain the addressing modes of TMS 320C54XX with examples. [6]

Q8) a) Draw and explain architecture of TMS 320C67XX. [6]

b) Explain barrel shifter with block schematic. [4]


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Total No. of Questions :10]

[5355] - 124
M. E. (E & TC)

(Comm To Electronic DS / E&TC All Branches)
RESEARCH METHODOLOGY

(2013 Pattern) (Semester - I)

 Time : 3 Hours] [Max. Marks :50

Instructions to the candidates:
1) Right side figure indicate marks.
2) Solve Q.1 OR Q.2, Q.3 OR Q.4, Q.5 OR Q.6, Q.7 OR Q.8, Q.9 OR Q.10.

P4556 [Total No. of Pages :2
SEAT No. :

Q1) a) What are the criteria or characteristics of good research problem? [5]
b) Describe the role of data collection in research? Explain data collection

using digital computer systems? [5]
OR

Q2) a) How to define scope and objective of research problem? [5]
b) How to qualify in research or study in the research area?  [5]

Q3) a) Write a short note on uncertainty analysis? [5]
b) Explain regression analysis in research?  [5]

OR
Q4) a) What is State Vector Machines (SVM)? How it is useful in research?[5]

b) Explain the steps involved in setting up a computing model to predict
performance of experimental setup. [5]

Q5) a) Explain family of performance curves to study trends and tendencies in
experimental setup? [5]

b) Explain parameter to be considered in preparing prediction model for
experimental setup. [5]

OR

P.T.O.



[5355] - 124                                      2

Q6) a) Explain in brief prediction and performance analysis in research
application? [5]

b) Explain multiscale modeling of process system? How to verify it
performance? [5]

Q7) a) Explain role of probability? How it is useful in research? [4]
b) Explain sensitivity theory and applications? [6]

OR
Q8) a) The following 10 observations were recorded when measuring voltage

98.5, 99.00, 98.2, 98.0, 98.1, 98.9, 98.3, 98.4, 97.6 and 97.8 V find
i) Mean ii) Standard Deviation iii) Variance. [6]

b) Explain role statistics in research. [4]

Q9) a) Describe, in brief, the layout of a research report, covering all relevant
points. [5]

b) Write a short note on ‘Documentation’ in the context of a research report.
[5]

OR
Q10)a) What points will you keep in mind while preparing a research report?

Explain. [5]
b) What are the different forms in which a research work may be reported.

Describe. [5]


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Total No. of Questions :8]

[5355] - 129
M. E. (Electronics) (Digital system)

WIRELESS AND MOBILE TECHNOLOGIES
(2013 Pattern) (Semester - III)

 Time : 3 Hours] [Max. Marks :50

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

P4561 [Total No. of Pages :2
SEAT No. :

Q1) a) Explain the following outdoor propagation models. [5]
i) Long ley - Rice Model
ii) Okumura Model

b) Draw a matrix illustrating types of fading experienced as a function of
[5]

i) Symbol Period
ii) Base band signal band width and explain it.

Q2) a) Explain the concept of frequency reuse. State the formula for capacity
of cellular radio system. [3]

b) Explain how co-channel interference determine link performance, which
inturns dictates the frequency reuse plan and over all capacity of cellulor
system. [5]

c) What is doppler shift? [2]

P.T.O.
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Q3) a) Explain the following scenarios in wireless networks. [5]
i) Hidden and exposed terminal.
ii) Near and far terminals.

b) With the help of diagram explain Demand assigned multiple access [5]

Q4) a) Explain spread Aloha multiple access. [4]
b) Explain packet reservation multiple access (PRMA). [3]
c) Compose TDMA and CDMA. [3]

Q5) a) List the entities and terms of mobile IP. Explain packet delivery to and
from the mobile mode. [5]

b) What is tunneling? [2]
c) Explain fundamental differences between wired networks and ad-hoc

wireless networks related to routing. [3]

Q6) a) Explain hierarchical ad-hoc routing. State its advantages. [4]
b) Explain Mobile TCP. [3]
c) What is the basic purpose of DHCP? Name the entities of DHCP. [3]

Q7) a) Draw functional architecture of a GSM system and explain. [5]
b) What are the two groups of logical channels used in GSM. Explain in

brief. [3]
c) Which type of different services does GSM offer? Give some examples.

[2]
Q8) a) Explain the various security services offered by GSM. [3]

b) Explain channel access cycle in the HIPERLAN-1 with diagram.  [4]
c) Draw IEEE 802.11 protocol orchitecture and explain.  [3]


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Total No. of Questions : 8]

[5355] - 139
M.E. (E&TC) (Communication Networks)

DIGITAL COMMUNICATION RECEIVERS
(2013 Course) (Semester - III) (604502)

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 indicates full marks.
4) Assume suitable data if necessary.

P4569 [Total No. of Pages : 3
SEAT No. :

Q1) a) Consider the functions [5]

1(t) = exp(- |t|) and 2(t) = 1 - A exp(-2 |t|)

Determine the constant A, such that 1(t) and  2(t) are orthogonal
over ( , )  .

b) Describe the difference between equalizers that use a zero-forcing solution
and those that use a minimum mean square error solution? [5]

Q2) a) Draw signal space and spectral diagram of 16 QAM, 16-ary PSK, QPSk
and MSK digital CW modulation and state the bandwidth requirement.[5]

b) Binary data is transmitted using PSK at a rate 3 Mbps over RF link
having bandwidth 10 MHz. Find signal power required at receiver input
so that error probability is less than or equal to 10-4. Assume noise PSD
to be 10-10 watt/Hz. (Q(3.71) = 10-4). [5]

Q3) a) Describe Correlation receiver and Matched filter receiver used for
implementing the optimal receiver for AWGN channel with respect to
MAP receiver. [5]

P.T.O.
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b) Consider the signal S(t) shown in fig [5]

Determine the impulse response of a filter matched to this signal and
sketch it as a function of time, Plot the matched filter output as a function
of time.

Q4) a) Explain how the probability of error is reduced by using Envelope
detection for correlated binary signal.  [5]

b) Explain the Maximum a Posteriori probability rule (MAP) and Maximum
Likelihood Rule (ML) for receiver. What is difference between them.[5]

Q5) a) For each of the fading-effect cateegories below, name an application that
generally fits that category. Provide numerical justification. [5]

i) Frequency-selective, fast-fading

ii) Frequency-selective, slow-fading

iii) Flat-fading, fast-fading

iv) Flat-fading, slow-fading

b) Explain Non-Decision-directed PLL for carrier phase estimation of PAM
signals. [5]

Q6) a) What are the statistical models for multipath fading channels? Explain
them. [5]

b) What is small scale fading? Explain the factors influencing small scale
fading. [5]



[5355]-139 3

Q7) a) Explain Blind Equalization based on Maximum Likelihood Criteria. [5]

b) Explain with an example, how the optimization takes place with carrier
phase estimation. [5]

Q8) With reference to Adaptive Equalization briefly describe. [10]

a) Zero forcing algorithm

b) LMS algorithm

c) Adaptive decision - feedback equalizer,

d) Kalman algorithm.

E E EE E EE E EE E EE E E
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Total No. of Questions : 8]

[5355]-168
M.E. (E&TC - VLSI & Embedded Systems)

FAULT TOLERANT SYSTEMS
(2013 Course) (Semester-III) (604201)

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

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

P4592 [Total No. of Pages : 2

SEAT No. :

Q1) a) Write short notes on : External & internal models. [4]

b) What is statistical fault analysis? [6]

Q2) a) Describe the various trade-offs which need to be considered for DFT.
[6]

b) Discuss the concept of hardcore. [4]

Q3) a) Explain the significance of an intersection operator with its table. [5]

b) Construct a binary decision diagram for f abc abc abc= + +  considering

“a” as root node. [5]

Q4) a) Explain the following concepts with respect to the design for testability
(DFT)  technique : [6]

i) Monostable multivibrators.

ii) Oscillators & clocks.

b) Write a short note on fault sampling. [4]

Q5) a) List and explain various levels of modeling. [3]

b) Draw and explain state diagram of TAP controller. [7]

P.T.O.
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Q6) a) With the help of suitable schematic explain the simulation process. [5]

b) Find the test vector to detect stuck-at-0 fault at the output of G2 gate in
following figure. (Figure 1). [5]

Q7) a) Define the following terms : [4]

i) Explicit fault model.

ii) Implicit fault model.

b) With the help of neat diagram explain the working of IEEE 1149.1 test
bus circuitry. [6]

Q8) a) Write a short note on redundant circuit. [5]

b) Describe the following terms : [5]

i) Input inertial delay model.

ii) Output inertial delay model.


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[5355] - 174                                      1

Total No. of Questions :6]

[5355] - 174
M. E. (Electrical)

Control Systems/Power Electronics and Drives/Power Systems
RESEARCH METHODOLOGY

(2013 Pattern) (Semester - I)

 Time : 3 Hours] [Max. Marks :50

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

P4597 [Total No. of Pages :2
SEAT No. :

Q1) a) Explain clearly with examples the difference between quantitative and
qualitative research. [4]

b) What are the steps in formulation of a research problem? [6]
c) Explain the need of research design. [4]
d) Explain briefly the statistical methods used for analysis of research data[4]

i) Measures of Central tendency
ii) Measures of dispersion

OR
Q2) a) Explain clearly with examples the difference between applied and

fundamental research. [4]
b) Explain the significance of literature survey in doing research. [4]
c) What is ‘Sample Design’? What points should be taken into consideration

by a researcher in developing a sample design for his research project.[4]
d) Explain the following processing operations in context of data collection

and analysis. [6]
i) Editing
ii) Coding
iii) Classification.

P.T.O.



[5355] - 174                                      2

Q3) a) What are the different tools used for making oral presentation effective?[8]
b) What are the standard contents of thesis?  [8]

OR
Q4) a) Explain the benefits of Latex in preparing a technical document. [8]

b) Explain the supplementary parts of a technical report. Also state the
significance of bibliography. [8]

Q5) a) Explain different steps involved in preparation of a research proposal.[10]
b) What is plagiarism? Discuss the various forms in which research

misconduct takes place. [6]
OR

Q6) a) Explain the different parts of a technical paper and compare between.[8]
i) Journal paper
ii) Conference paper

b) Write a brief note on intellectual property rights. [8]


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Total No. of Questions : 6]

[5355]-182
M.E. (Electrical-Power Electronics and Drives)

Energy Management and Power Quality in Electrical Drives
(2013 Course) (Semester - I) (503302)

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

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

P4604 [Total No. of Pages : 1

SEAT No. :

Q1) a) What are the various effects of the power quality disturbances? [9]
b) Write note on optimal selection of Pumps and Fans. [9]

OR

Q2) a) Discuss in detail various sources of harmonics. [9]
b) Discuss various losses in the capacitors and maintenance of capacitors.

[9]

Q3) a) Discuss in detail different voltage variation indices. [8]
b) What is power quality state estimations? Elaborate the same. [8]

OR

Q4) a) Discuss various causes of voltage flicker? [8]
b) Explain in detail various voltage regulation devices. [8]

Q5) a) Explain objectives and consideration of power quality monitoring. [8]
b) Enlist the different power quality monitoring standards and explain them.

[8]
OR

Q6) a) Explain the application of intelligent system in power quality monitoring.
[8]

b) Write detail note on Power quality measuring equipment. [8]


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Total No. of Questions : 6]

[5355] - 187
M.E. (Electrical)  (Power Electronics and Drives)

ADVANCED CONTROL SYSTEMS
(2013 Pattern) (Semester - II)

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

1) Solve 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) Assume suitable data if necessary.
5) Use of electronic calculator is allowed.

P4608 [Total No. of Pages : 2
SEAT No. :

Q1) a) What are the different methods to find the gain matrix ‘K’ by the pole
placement method? Explain any one method in detail. [5]

b) Consider a plant described by [4]

1 1

2 2

0 1 0
0 0 1

x x
u

x x
      

= +      
      




and has a performance index

0
( )T TJ x Qx u Ru dt

∞
= +  Where  

2 0
0 1

Q  
=  
 

 and R =[2]

Determine the optimal feedback gain matrix k.

c) Explain the concept of robust control. Also define small gain theorem.[5]

d) Explain the concept of stability in the sense of Lyapunov. Also explain
the concept of asymptotic stability in the large. [4]

OR

Q2) a) Explain with diagram Luenberger observer. Write the necessary equations
and the condition for selection of the observer poles. [5]

b) Explain the minimum time and the minimum energy problem in the context
of optimal control. [4]

P.T.O.
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c) Explain all signal and system norms. [5]

d) Find all equilibrium points for each of the following systems. [4]
i) 1 1 2x x x= − + 2 3

2 1 2 1 10.1 4 0.1x x x x x= − − −

ii) 1 1 2 1(1 )x x x x= − + + 2 1 13 (1 )x x x= − −

Q3) a) Explain the concept of variable structure control with an example. [8]

b)
0 1 0 0 0
0 0 1 0 0
2 3 1 1 sin( )

x x u
t

     
     = + +     
     −     



Design a sliding surface for the system to get ξ = 0.8 and ωn = 5. [8]

OR

Q4) a) What are the salient features of sliding mode control? Explain the reaching
and the sliding phase. In which phae the system is invariant to disturbances
and uncertainties?  [8]

b) Show how matched disturbance rejection is achieved using sliding mode
control. [8]

Q5) a) Find the transfer function of boost converter. [8]

b) List all power quality devices. Explain any two in detail. [8]

OR

Q6) a) Find the transfer function of buck converter. [8]

b) With diagram explain distribution generation in detail. [8]

E E EE E EE E EE E EE E E
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��� �������	
���
��� ��	�

�� ��	��������	������� ( ) 2 2
1 2 1 1 2X 2 1f x x x x x= + − + + �

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

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

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

�
�� 1
1

1

F
0.20P 40

P g
g

∂ = +
∂

� �	�� 2
2

2

F
0.0P 30

P g
g

∂ = +
∂

��&�	�
���
� ������� �
�

'(�$%�)�����)�*+,�$%��	��-(�$%�)�.���)�*-,�$%������
��	������
���
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��������	�
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���	��������������������������������
��
�
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Total No. of Questions : 8]

[5355]-192
M.E. (Electrical Power Systems)

POWER SECTOR ECONOMICS AND MANAGEMENT
(2013 Course) (Semester - I) (503202)

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

1) Figures to the right indicate full marks.
2) Neat diagrams must be drawn wherever necessary.
3) Assume suitable data if necessary.
4) Use of logarithmic tables, slide rule, mollier charts, electronic pocket calculator is

allowed.

P4612 [Total No. of Pages : 2

SEAT No. :

Q1) Attempt any three of following : [18]

a) Explain role of Central Electricity Authority and Rural Electrification
corporation.

b) For a power project initial investment of Rs. 15,00,000 is requried. The
revenue generation from project for six years after implementation the
project Rs. 3,00,000 per year for six years. Calculate life cycle cost of
the project if discounting factor is 12%.

c) Explain regulatory process in India. Also explain Rate of Return
Regulation for Tariff determination.

d) What are Non-Price issues? Explain with suitable examples.

e) Explain wholesale and retail competition models.

Q2) a) Discuss highlights of electricity reforms took place in UK system. [8]

b) Explain mechanism of settlement of market. [8]

OR

Q3) a) What is market clearing price? Explain factors affecting market clearing
price. [8]

b) Explain following terms : [8]

i) Dynamic spot prices.

ii) Locational marginal price.
P.T.O.
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Q4) a) Discuss different methods used for transmission pricing. [8]

b) What is physical transmission rights? Does it affect operation of
transmission services. [8]

OR

Q5) a) What is congestion in transmission systems? Discuss reasons for
congessions. [8]

b) Explain Availability Based Tariff. [4]

c) Write a note on power purchase Agreement. [4]


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Total No. of Questions : 6]

[5355]-193
M.E. (Electrical) Power Systems
POWER SYSTEM MODELING

(2013 Course) (503203) (Semester-I)

Time : 3 Hours]  [Max. Marks : 50

Instructions to the candidates:

1) Solve Total Three questions. Answer any 1 from Q.1 or Q. 2, Q. 3 or Q. 4, and Q. 5
or Q. 6 each.

2) Assume suitable data if necessary.

3) Write down all the assumptions made.

1) Given Fabc = [P] F dq0, where Park’s transformation

0

0

0

cos sin

2 2
[P] cos sin

3 3

2 2
cos sin

3 3

d q

d q

d q

k k k

k k k

k k k

θ θ
π πθ θ

π πθ θ

 
 
 
    = − −        
    + +    

    

0(where, 2 / 3 1/ 3)d qK K and K= = =

P 4613 [Total No. of Pages :2

SEAT No :

Q1) Derive the stator and rotor voltage equations in dq0 frame of reference for
synchronous machine represented by model 2.1. Write down assumptions
involve in it. [18]

OR

Q2) State and explain various types of transformation used in power system and
then develop a mathematical model of Tap changing transformer. [18]

P.T.O.
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Q3) Discuss the significance of exciation control system in power system. Explain
with the help of suitable block diagram, or line diagram working of d.c. exciter
excitation control system of alternator. [16]

OR

Q4) Discuss the significance of voltage regulator in power system. Explain with
the help of suitable block diagram, the working of Solid state voltage regulators.

[16]

Q5) What is the significance of load modeling in power system? Write down in
details the various types of static load modeling represented in power system.
Discuss about it with the help of assumptions and approximations involved in
it. [16]

OR

Q6) With the help of appropriate transformation using α - β variables, develop the
model of  long transmission line. Discuss about the assumptions and
approximations involved in it. [16]


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Total No. of Questions : 8]

[5355]-201
M.E. (Biomedical / Process Instrumentation) (Instrumentation & Control)

MATHEMATICAL METHODS IN INSTRUMENTATION
(2013 Pattern) (Semester - I)

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

1) Answer any five questions.
2) Assume suitable data if necessary.
3) Figures to the right indicate full marks.
4) Use of Calculator is allowed.

P4619 [Total No. of Pages : 3

SEAT No. :

Q1) a) If ( )1,1,2u = − , ( )2, 1,2v = −  then find Euclidean inner product

2 3 , 3u v u v− + . [4]

b) Determine basis and dimension of vectors (3, 8, –3, –5), (1, –2, 5, –3),
(2, 3, 1, –4) in a vector space V = R4. [4]

c) Define linear dependent and independent vectors. [2]

Q2) a) Obtain the Orthonormal vector from the following vectors (Use Gram-

Schmidt method). ( )1 1, 3u = − , ( )2 2,2u = . [4]

b) Let R4 have a Euclidean inner product, Find the cosine of angle between

the vectors ( )1,2,3,4u = −  and ( )4,1,2,1v = . [4]

c) Define Euclidean distance and Euclidean inner product of the vectors.
[2]

Q3) a) Discuss the convergence of Newton Raphson method. [5]

b) Solve by Gauss-Seidal iteration method [5]

10x
1
 + x

2
 + x

3
 = 12,

2x
1
 + 10x

2
 + x

3
 = 13,

x
1
 + x

2
 + 5x

3
 = 7.

P.T.O.
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Q4) a) Determine the value of y when x = 0.1, by euler modified method given

that 
2dy

x y
dx

= + , y(0) = 1 and h = 0.05. [5]

b) If the probability that an individual will suffers a bad reaction from injection
of a given serum is 0.001, determine the probability that out of 2000
individual [5]

i) exactly 3

ii) more than 2, individual will suffers a bad reaction.

Q5) a) A continuous random variable X has a probability density function given
by f(x) = 2e–x, x > 0 and f(x) = 0, x < 0. Find [5]

i) E(X) ii) E(X2)

b) Explain the terms : [5]

i) Moments ii) Moments Generating Function.

Q6) a) A joint PDF of two continuous random variable X and Y is [6]

f(x, y) = cxy, 0 < x < 4, 1 < y < 5 and f(x, y) = 0 otherwise.

i) Find the value of constant C.

ii) Find p[1 < x < 2, 2 < y < 3]

iii) Find p[x > 3, y < 2].

b) Explain the terms : [4]

i) Probability definition.

ii) Axioms of Probability.
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Q7) a) Find singular value decomposition of the matrix. [5]

2 1
A

2 2

− 
=  
 

.

b) The first four central moments of a distribution are 0, 2.5, 0.7 and 18.75.
Comment on the skewness and kurtosis of the distribution. [5]

Q8) a) Apply Runge-kutta method of fourth order to find approximate value of

y when x = 1, y(0) = 1 and 
dy y x

dx y x

−=
+ . [5]

b) Assume that the diameter of 1000 brass plugs taken consecutively from
a machine form a normal distribution with mean 0.7515 cm and standard
deviation 0.0020 cm. How many brass plugs are likely to be approved if
the acceptable diameter is 0.752 + 0.004 and 0.752 – 0.004. (Given :
Area at z = 2.25 is 0.4878 and Area at z = 1.75 is 0.4599.) [5]





Total No. of Questions : 8]

[5355]-202
M.E. (Instrumentation & Control)

BIOMEDICAL INSTRUMENTATION
Bio-Signal Processing

(2013 Course) (Semester - I)

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

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

P4620 [Total No. of Pages : 2

SEAT No. :

Q1) Determine the impulse response of the system described by the difference
equation : [10]

y(n) = 1.9y(n – 1) – 5.8y(n – 2) + 3x(n).

Q2) Determine the cross-correlation for x
1
(n) = x

2
(n) = {2, 5, 7, 9}. [10]

Q3) Determine transfer function and sketch the pole-zero plot for a system given
by : [10]

( ) ( ) ( ) ( ) ( )5 3
3 1 2 5 6 1

4 8
y n y n y n x n x n+ − + − = + − .

Q4) a) Determine the linear convolution of the following sequences using circular
convolution : [6]

x
1
(n) = {4, 3, 1, 16}

x
2
(n) = {8, 8, 2, 12}

b) State the following properties of DFT : [4]

i) Time reverse.

ii) Frequency shift.

P.T.O.
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Q5) a) Determine the order and poles of a low-pass Chebyshev-I filter that has
a - 3 dB bandwidth of 600 Hz and an attenuation of 42 dB at 1200 Hz.

[5]

b) Determine the order and poles of a low-pass Butterworth filter that has a
1 dB ripple in the passband, cut-off frequency Ω

p
 = 2000π, a stopband

frequency of Ω
s
 = 3000π and an attenuation of 36 dB or more for

Ω > Ω
s
. [5]

Q6) Explain the LMS and RLS algorithms of adaptive filtering. [10]

Q7) Compute the 8-point DFT of sequence x(n) = sin(3πn/2) using decimation-in-
frequency radix-2 FFT algorithm. [10]

Q8) Design an FIR high-pass filter with ωc = 3π/2 rad/sec and M = 11. Use
rectangular and Bartlet window functions. [10]


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Total No. of Questions :7]

[5355] - 204
M. E. (Process Instrumentation & Control)

RESEARCH METHODOLOGY
(2013 Pattern) (Semester - I) (506104)

 Time : 3 Hours] [Max. Marks :50

Instructions to the candidates:
1) Answer any five questions.
2) Neat diagram must be drawn whenever necessary.
3) Figure to the right indicate full marks.
4) Use of logarithmic tables slide rule, mollier charts, electronic pocket calculator

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

P4622 [Total No. of Pages :2
SEAT No. :

Q1) a) Briefly explain the different steps in research Process. [5]
b) Explain the errors in selecting a research problem. [5]

Q2) a) Write a short notes on criteria of good research. [5]
b) Write a short notes on Data collection using a digital computer system.[5]

Q3) a) Enlist Static and dynamic characteristics of instruments used in
experimental set up. [5]

b) List and explain method of linear regression analysis.  [5]

Q4) a) Write a short notes on multiscale modelling. [5]
b) Write a short note on sensitivity theory. [5]

P.T.O.
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Q5) a) Explain different plots to shows the performance curves in research study.
[5]

b) Explain hypothesis testing with different types. [5]

Q6) a) Explain with neat sketch basic components of research proposal. [5]
b) Explain in brief outline of research report. [5]

Q7) a) Describe the layout of reaserch proposal. [5]
b) Explain importance of referencing in research proposal. [5]


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Total No. of Questions : 5]

[5355]-212
M.E. (Instru. & Control) (Process Instru.)

TRANSDUCER DESIGN
(2013 Pattern) (Semester - I) (506102)

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

1) All questions are compulsory.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right indicate full marks.
4) Use of electronic pocket calculator is allowed.
5) Assume suitable data if necessary.

P4628 [Total No. of Pages : 2

SEAT No. :

Q1) Attempt any two of the following :

a) Give detail classification of transducers. [5]

b) Explain conductivity measurement using capacitive sensor. [5]

c) Discuss any two techniques used for detection of radioactive radiations.
[5]

Q2) Attempt any two of the following :

a) In detail explain signal conditioning circuit used for piezoelectric sensor.
[5]

b) Discuss signal conditioning circuit of RTD for temperature measurement
with zero and span adjustments. [5]

c) Explain design of capacitive sensor for level measurement. [5]

Q3) Attempt any two of the following :

a) Explain strain gauge transducer for force measurement with its signal
conditioning circuits. [5]

b) List different types of torque transducers and discuss any one in detail.
[5]

c) Explain industrial applications of Gas sensors. [5]

P.T.O.



2[5355]-212

Q4) Attempt any two of the following :

a) Give selection criteria for electromagnetic flowmeter. Also explain different
types excitation used in it. [5]

b) Explain nano sensors in detail with example. [5]

c) Explain manufacturing process of MEMS with neat sketch. [5]

Q5) Attempt any two of the following :

a) List different Biosensors and explain each sensors application. [5]

b) List different Chemical sensors and explain any two in detail. [5]

c) Explain LASER application in micromachining operations. [5]


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Total No. of Questions : 8]

[5355]-221
M.E. (Computer Engineering)

APPLIED ALGORITHMS
(2013 Pattern) (Semester - I) (510101)

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

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

P4635 [Total No. of Pages : 2

SEAT No. :

Q1) a) Define and discuss importance of an Algorithm with suitable example.[5]

b) State whether following equalities are correct or incorrect and prove it. [5]

i) 10n2 + 5n + 6 = Ω(n4)

ii) 4n4 – 6n = θ(n2)

Q2) a) Explain signification of upper and lower complexity bounds. [5]

b) Write about the Best-case, Average-case, and Worst-case analyses of
selection sorting algorithm. [5]

Q3) a) Explain Binary search algorithm and its time complexity. [5]

b) Write the Quadratic sort algorithms and its time complexity. [5]

Q4) a) Write short note on : Prims Algorithm and derive its time complexity.[5]

b) Write an algorithm to find OBST using dynamic programming. [5]

Q5) a) Discuss closest pair problem and any two its applications. [5]

b) Explain approximation algorithm using travelling salesperson problem.[5]

P.T.O.
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Q6) a) Explain the algorithms of Binary Search Trees. [5]

b) What are the standard and slack forms of linear programming? [5]

Q7) a) Explain application of linear programming. [5]

b) Discuss the application of Graham scan algorithm. [5]

Q8) a) What is Expectation, Moments and variance with signification? [5]

b) What are randomized algorithms? Explain advantages and disadvantages
of randomized algorithms. [5]





Total No. of Questions : 6]

[5355]-222
M.E. (Computer Engineering)

HIGH PERFORMANCE DATABASES
(2013 Credit Pattern) (510102) (Semester - I)

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.

P4636 [Total No. of Pages : 2

SEAT No. :

Q1) a) What are the choices in tuning the conceptual schema? What are the
technique and when should we apply them; settling for a weaker normal
form, de-normalization and horizontal and vertical decomposition. [4]

b) Why do we have standardized database benchmarks, and what common
Metrics are used to evaluate database system? Describe a few popular
Database benchmarks. [4]

Q2) a) Discuss design issues of Distributed Databases Framework. [4]

b) Explain translation of global queries to fragment queries for distributed
databases. [4]

Q3) a) Why was the TPC-D benchmark replaced by the TPC-H and TPC-R
benchmarks? [4]

b) Write a short note on (Any One) : [4]

i) Long Duration Transaction.

ii) Main Memory Database.

P.T.O.
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Q4) a) Write XML representation of the following nested-relational schema [5]

Emp = (ename, ChildrenSet setof(Children), SkillsSet setof(Skills))

Children = (name, Birthday)

Birthday – (dat, month, year)

Skills – (type, ExamsSet setof(Exams))

Exams = (year, city)

Write following queries in XQuery

i) Find the names of all employees who have a child who has a birthday
in March.

ii) Find those employees who took an examination for the skill type
“typing” in the city “Dayton”.

b) Explain XSLT with suitable example. [3]

Q5) a) Analysis and design the requirements for any Mobile Database application
which consist of semi structured and unstructured data using any standard
Mobile Database. [5]

b) Explain Temporal Databases with suitable example. [4]

Q6) a) Design fully Distributed Hadoop framework for large scale data
management and analytics with suitable business application. [5]

b) Write a short note on COUCHDB. [4]





���������� �

��������	��
���
�����������

����������
�	
	���
��������
���	

��������������

��
��� !
"��"
#�!

! "

$������%�����&����������	
�

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

�� �  �!��
��
�
������
�"� 

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

��#�
�� *�&���
��
�������&���
�������������+�  �����
�
,� �

����
����' ��������+�����

��#�

��'(�) ���������	��
����
�����

���������

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

�� �������
����
��
����
�
����� �	�

��

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

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

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

�
������������ �	�

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

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

�
��������
�
�������� �	�

��

�� ������	
������'�
��!
�	�
)������
	'�
��!
!���
�������
�

�����������
�	�
 �������� �	�

�� &����
 ��
��
 *������
 
�
 ������������
���

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

����	�



���������� �

�
� �� %����
 ���
 �
��
!�	 
 �����
!���
 �������
 �

 ������	�	 
(
 �����������
�
��������

�� ���������
	
������

��� ��+�

���� +���	���

��� ������	�
���
� ����� �	�

�� ,
�����
 ���
 ��������
(
 ����
���	��
 
�
,-%,
(
�-%,
 ��
����
�
������������� �	�

��

�� .
�
�
/
��� �
������	�
��
����
�
��	���
	
 x ���
�
��
!�	 
���������
	
������ �
�

�������������→ �0���

1




2




/




3




4




5




6




7
%1


8































8










8

%�� �� %2









8










8
%/
















8









8










8

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

��� �� �������
 ���
	��������

�
 �����
�
����	��
 �	
�������
�����
�
 �������
%����
�!

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

�� 9���
��
�������������
������������$
�������
����
��
����������

�
���
����
!����
�

����
���	��� �	�

��

�� %����
����	�� ��

�
����
�
��
�����	 

���
������
��
�����	 �
���

����
���
�����

�
����
�
�	�������
	�� �	�



���������� �

�� ������	
���
�
	����

�
����
�
����	�	 
�	�
����
�
�

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

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

�� ������	
���
��������
(
���	����
�
	�������
	
����
�	
"� �
����
���	��
.
����	
:"�.�

�
.
����	
;
<=� �	�

��

�� �������
�
!
�

�
�������#���
	
(
������	 
�����
�	
��������
��
�����	 ��	�

�� ������	
���
��������

�
,;+�	���
���

�����
�������	�
+�	��
������������	�

�
� �� "
!
��
��
�
�����	 
�������
��
�
�������
�
�����	 $
%����
%���>
����
(
-���
��������
!���
�������� ���

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

)���
�
�����	 �

�� ������
!����

��� �)%��

���� �)%-� �	�

��

�� 9����
�
��
��
	
��

	
?��	���
,
�����	 � ���

�� �������
���
��������

�
)�@
��������
������������� �	�

�����



[5355] - 224                                      1

Total No. of Questions :6]

[5355] - 224
M. E. (Computer Engineering)

RESEARCH METHODOLOGY
(2013 Pattern) (Semester - I) (510104)

 Time : 3 Hours] [Max. Marks :50

Instructions to the candidates:
1) All questions are compulsory.
2) Neat diagram must be drawn wherever necessary.
3) Figures to the right indicate full marks.
4) Assume suitable data, if required.

P4638 [Total No. of Pages :2
SEAT No. :

Q1) a) Describe the steps involved in research process with suitable illustration.
[9]

OR
b) Distinguish between [9]

i) Pure research and applied research.
ii) Exploratory and Diagnostic studies.
iii) Descriptive study and analytical study.

Q2) a) What is research problem? Define the main issues which should receive
the attention of the researcher in formulating the research problem. Give
suitable example to clarify your points. [9]

OR
b) What is literature survey? Why it is required in research? State different

ways of doing literature survey? Mention top 5 journal names in your
research field. [9]

P.T.O.
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Q3) a) Give your understanding of a good research design . Is single research
design suitable in all research Studies? If not, why? What are the
characteristic of research? [8]

OR
b) Choose any research problem in computer engineering field to conduct

the research. State different research designs and select suitable research
design method for the problem you identified and justify why you selected
that particular design method.  [8]

Q4) a) Enumerate the different methods of collecting data. Which one is the
most suitable for conducting enquiry regarding family welfare program
in India? Explain its merits and demerits. [8]

OR
b) Write a note on following data collection methods. [8]

i) Observations.
ii) Experiments.
iii) Questionnaires.

Q5) a) What are the various kinds of charts and diagrams? Which are used in
data analysis? Distinguish Between line chart, bar chart and histogram.[8]

OR
b) Distinguish between primary data and secondary data and enlist the

important methods of collecting secondary data. [8]

Q6) a) Describe the guideline for report writing and research paper and Discuss
the role played by bibliography in context of research report. [8]

OR
b) Write a note on [8]

i) Optimization methods
ii) Queuing theory.


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[5355] - 234                                      1

Total No. of Questions :6]

[5355] - 234
M. E. (Computer Networks)

RESEARCH METHODOLOGY
(2013 Pattern) (Semester - I) (510204) (Paper - I)

 Time : 3 Hours] [Max. Marks :50

Instructions to the candidates:
1) All questions are compulsory.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right indicate full marks.
4) Use of logarithmic tables, slide rule, charts, electronic pocket calculator and steam

table is allowed.
5) Assume suitable data, if necessary.

P4647 [Total No. of Pages :2
SEAT No. :

Q1) a) Briefly describe the different steps involved in a research process. [9]
OR

b) Distinguish between Research methods and Research methodology. [9]

Q2) a) How do you define a Research problem? Give three examples to illustrate
your answer. [8]

OR
b) Should every problem have hypothesis? Discuss the steps involved in

formulation and testing the hypothesis. [8]

Q3) Explain with suitable examples some of the important research designs
used in experimental hypothesis-testing research study. [8]

P.T.O.
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Q4) a) Calculate coefficient of correlation, coefficient of determination, and
portable error from the following data. [8]

X 100 200 300 400 500 600 700
Y 30 50 60 80 100 110 130

OR
b) What do you mean by multivariate analysis? Explain how it differs from

bivariate analysis. [8]

Q5) a) What is a measure of central tendency indicate? Describe the important
measures of central tendency pointing out the situation when one measure
is considered relatively appropriate in comparison to other measures.[8]

OR
b) What do you mean by multivariate analysis? Explain how it differs from

bivariate analysis? [8]

Q6) a) Describe the precautions that the researcher should take while interpreting
his findings? [9]

OR
b) What is the significance of a research report? Explain different types of

research reports. [9]


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[5355] - 24                                      1

Total No. of Questions :8]

[5355] - 24
M. E. (Civil) (Geotechnical)

RESEARCH METHODOLOGY
(2013 Pattern) (Semester - I)

 Time : 3 Hours] [Max. Marks :50

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

P4478 [Total No. of Pages :2
SEAT No. :

Q1) a) State the characteristics of a good research problem.

b) Explain the process of formulation of research hypotheses.

Q2) a) Which are the elements of research proposal?

b) What is the need of literature survey?

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

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

Q4) a) What are the types of measurements. Enlist the criteria of good
measurements.

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

Q5) a) What is ANOVA (analysis of variance) test? In which situation is it useful?

b) Differentiate between qualitative and quantitative data analysis.

Q6) a) What is multiple regression analysis? When is it used?

b) Explain the concept of factor analysis.
P.T.O.
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Q7) a) Explain various steps involved in report writing.

b) Write a note on plagiarism.

Q8) a) Describe various styles and elements of effective presentation.

b) What is patenting? How are the patents useful to society, business, and
individuals?


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Total No. of Questions :5]

[5355] - 244
M. E. (Information Technology)

RESEARCH METHODOLOGY
(2013 Pattern) (Semester - I) (514404)

 Time : 3 Hours] [Max. Marks :50

Instructions to the candidates:
1) All questions are compulsory.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right indicate full marks.
4) Assume suitable data, if necessary.

P4656 [Total No. of Pages :2
SEAT No. :

Q1) a) What do you mean by research design? Differentiate between research
methodology and research design. Illustrate your answer with suitable
example. [6]

b) Enumerate the different methods of collecting data. Which one is the
most suitable for conducting enquiry regarding family welfare program
in India? Explain its merits and demerits. [4]

Q2) a) Explain: [6]
i) Experimental variable.
ii) Controlled variable.
iii) Intervening variable.

b) How is a problem stated? Describe the various ways of defining a research
problem. [4]

P.T.O.



[5355] - 244                                      2

Q3) a) Distinguish between: [6]
i) Simple hypothesis and composite hypothesis
ii) Null hypothesis and alternative hypothesis.

b) What are the essential qualities of research report? Discuss. [4]

Q4) a) Describe the difference between restricted and unrestricted sampling,
Convenience and purposive sampling. [4]

b) “Pandit Auto” one of the leading automobile companies in India, lost
market share to its competitor Hero Honda in the late 2000’s. In order to
regain its market share, the company plans to find out the reason for its
failure in the market. You are appointed as a research to M/s Pandit Auto
based on following questions: [6]
i) What type of research design would you prefer? Support your

answer with reasons.
ii) State the sources through which Pandit Auto can obtain primary

data.
iii) How would you prepare a research support?

Q5) a) The mean produce of wheat of a sample of 100 fields in 200 lbs. per
acre with a standard deviation of 10 lbs. Another samples of 150 fields
gives the mean of 220 lbs. With a standard deviation of 12 lbs. Can the
two samples be considered to have been taken from the same population
whose standard deviation is 11 lbs? Use 5 per cent level of significance.[6]

b) Define the term ‘Review of literature’, how is it different from traditional
meaning? Enumerate the objectives and significance of review of
literature. [4]


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Total No. of Questions : 8]

[5355] - 257
M.E. (Chemical Engineering)

ADVANCED REACTION ENGINEERING
(2013 Course) (Semester  - II) (509109)

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

1) Attempt any five  questions.
2) Assume suitable data wherever necessary.
3) Draw neat figures wherever necessary.
4) Use of  scientific calculators is allowed.
5) Figures to the right indicate full marks.

P4667 [Total No. of Pages : 2
SEAT No. :

Q1) a) Differentiate between Homogeneous and Heterogeneous catalytic
reactions. [5]

b) Explain shrinking core model with schematic diagram. [3]

c) Rate controlling steps. [2]

Q2) a) What is Eley Rideal Mechanism? Explain for the following reaction. [5]

A + B →  C

Use usual notations for kinetic and thermodynamic parameters.

b) What is RTD? Draw the neat sketch of step input with their response.[3]

c) Explain desirable properties of catalysts. [2]

Q3) a) Explain the mechanism of mass transfer, adsorption, reaction and
desorption for heterogeneous reaction with the help of schematic
diagram. [5]

b) Explain segregated flow model. [3]

c) Explain mixing concept in heterogeneous reactions. [2]

P.T.O.
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Q4) a) Derive the mass transfer coefficients in packed beds.  [5]

b) Explain modelling diffusion without reaction. [3]

c) Explain the boundary layer around the surface of a catalyst pellet. [2]

Q5) a) Explain dispersion model with the help of sketch. Mention transport
equations involved. [5]

b) Explain effective diffusivity with equation and each term. [3]

c) What is mean by effectiveness factor? [2]

Q6) a) Derive an expression for effectiveness factor for rectangular catalyst
particle. [5]

b) What is Thiele modulus for rectangular catalyst? [3]

c) Explain different contacting modes in heterogeneous reaction. [2]

Q7) a) Perform a steady-state mole balance on a reactant A. as it enters a spherical
shell of inner radius r and outer radius r+Δr, and derive the differential
equation describing diffusion and reaction. Incorporate the rate law
(First-order in the gas phase concentration of  A with in the pallet) in the
differential equation, and specify the appropriate boundary conditions.[5]

b) Explain various types of heterogeneous reactions. [3]

c) Explain the heat effects during reactions porous catalyst. [2]

Q8) a) With the help of neat sketch, explain mechanism of reaction in trickle
bed reactor. Give equations involved for single reactant. A undergoing
first order reaction kinetics. [5]

b) Explain in detail about the fluidized bed reactor. [3]

c) Write short note on Multiphase Reactors. [2]

E E EE E EE E EE E EE E E
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Total No. of Questions : 8]

[5355] - 259
M.E. (Chemical Engineering)

ADVANCED THERMODYNAMICS
(2013 Course) (Semester - III) (509114)

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 wherever necessary.

P4669 [Total No. of Pages : 2
SEAT No. :

Q1) a) What are the criteria for stability in a liquid-liquid system? [5]
b) When does the Margules equation become equivalent to van laar equation?

Derive four suffix Margules equation for activity coefficients. [5]

Q2) a) Derive an expression for the reaction equilibrium constant for a liquid
phase reactions. [5]

b) Acetylene is catalytically hydrogenated to ethylene at 1,120oC and 1 bar.
If the feed is an equimolar mixture of acetylene and hydrogen, what is
the composition of the product stream at equilibrium? The reaction
involved are: [5]
i) C2H2 →  2C + H2 and
ii) 2C +2H2 →  C2H4. K1= 4×105 and K2=2.5 × 10–6.

Q3) a) Develop the following thermodynamic properties in terms of partition
functions: [5]
i) Reaction equilibrium constant and
ii) Gibbs free energy

b) Calculate the relative number of distinguishable states in ice and water at
273K. ΔHfus = 6 kJ/mol at 273 K and k = 1.38 × 10–23 J/K. [5]

P.T.O.
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Q4) a) How is the excess free energy related to the solvent activity and osmotic
coefficient?  [5]

b) Explain he isopiestic method. [5]

Q5) a) Explain the Second Law of Thermodynamics and rate of entropy
production. [5]

b) Explain the heat balance equation for open systems. [5]

Q6) a) Explain what are surface properties. [5]

b) Explain in detail first and second order transitions. [5]

Q7) a) Explain the effect of centrifugal field. Give the relevant equations. [5]

b) Define the following terms Assembly, Canonical Assembly, Occupational
number, Statistical weight factor. [5]

Q8) Explain the thermodynamics of biological systems. [10]

E E EE E EE E EE E EE E E
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Total No. of Questions : 8]

[5355] - 269
M.E. (Chemical) (Environmental Engineering)

INDUSTRIAL  POLLUTION  PREVENTION & CLEANER  PRODUCTION
(2013 Credit Pattern) (Semester - III) (509144)

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

1) Answer any 5  questions.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right indicates full marks.
4) Assume suitable data if necessary.

P4677 [Total No. of Pages : 2
SEAT No. :

Q1) a) Discuss the industrialization and sustainable development. [5]
b) State the different indicators of the sustainability? [5]

Q2) a) What are new environmental policies and regulations to encourage
pollution prevention. [5]

b) Explain the cleaner technology and cleanerproduction concept. [5]

Q3) a) Discuss historical evolution of pollution prevention and control. [5]
b) Explain the role of industries and Government in pollution prevention

and control. [5]

Q4) a) Write a brief note on source reduction techniques in pollution control in
chemical industries.  [5]

b) Explain the use of Internet information for pollution prevention & cleaner
production. [5]

Q5) Justify that the process and equipment optimization is important aspect in
pollution prevention & cleaner production. [10]

P.T.O.
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Q6) Discuss the technical and environmental feasibility analysis as well as total
cost analysis of pollution prevention & cleanerproduction program. [10]

Q7) a) Discuss the Environmental Management system (EMS). [5]

b) Write a note on Environmental Audit. [5]

Q8) Write short notes on:

a) Elements of Life Cycle Assessment (LCA). [5]

b) Life cyclecosting. [5]

E E EE E EE E EE E EE E E
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Total No. of Questions :8]

[5355] - 274
M. E. (Petroleum Engineering)

RESEARCH METHODOLOGY
(2013 Pattern) (Semester - I) (Credit Pattern) (512104)

 Time : 3 Hours] [Max. 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.

P4681 [Total No. of Pages :2
SEAT No. :

Q1) a) Differentiate clearly between research problem, research topic and
research questions by giving suitable example(s). [4]

b) Discuss in brief steps in process of engineering research work. [3]
c) What is Research Methodology? Explain in brief its significance. [3]

Q2) a) Examine the sources of research problem. Elaborate with suitable example
from Petroleum Engineering field. [4]

b) Describe the various data collection techniques and state their uses and
limitations. [4]

c) Distinguish between basic and applied research. [2]

Q3) a) What is research design? Explain the different types of research designs
and formulate a research design for your research problem. [4]

b) Discuss the need of multi-disciplinary and inter-disciplinary approach in
research. Elaborate your answer by giving suitable example from
petroleum engineering field. [4]

c) Briefly outline the problem faced in conducting survey research. [2]

P.T.O.
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Q4) a) What are the guiding considerations in the construction of questionnaire?
Explain. [4]

b) Describe the various data processing techniques and state their uses and
limitations. [4]

c) Explain the importance of citations in research. [2]

Q5) a) What is mean by sampling design? Critically examine the various types
of sampling design techniques. [4]

b) Write a comprehensive note on : “Ethics in research”. [4]
c) “Comment on the statement : “A question well-stated is a question half-

answered.” [2]

Q6) a) Describe some of the major projective techniques and evaluate their
significance as tools of scientific research. [4]

b) Discuss the various tools and techniques of data collection and analysis
used in research. Support your answer by giving suitable example. [4]

c) Explain the different steps in creation of blog. [2]

Q7) a) Write short notes : Intellectual Property Rights (IPR) and Technology
Transfer. [5]

b) What do you mean by a ‘case study’? Explain the steps involved in
designing a case study to solve a research problem. [5]

Q8) a) What is literature review? Give its objectives. State Creswell’s five steps
to conduct literature review. Discuss the various sources of literate
review. [5]

b) Empirical research in India in particulars creates so many problems for
the researchers. State the problems that are usually faced by such
researchers. [5]


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Total No. of Questions : 8]

[5355] - 277
M.E. (Petroleum)

ADVANCED PRODUCTION ENGINEERING
(2013 Course) (Semester - II) (512109)

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 indicates 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.

P4684 [Total No. of Pages : 4
SEAT No. :

Q1) a) Draw relevant graphs and demonstrate the applications of nodal analysis
in detail. [5]

b) Explain working mechanism of plunger lifting system in brief. [3]
c) What are the limitations of gas lift? Write. [2]

Q2) a) Write inflow and outflow equations for two nodes: well head and SSSV.[3]
b) Use graphical procedure and decide depth for single point of gas injection

for position of operating valve in case of continuous gas lifting system.[5]
Given data:
Wellbore depth = 8000 ft. Expected production rate = 900 bbls/day.
Tubing size = 3

82  inch. Flowing well head pressure, Pwh = 200 psig,
SBHP = 3000 psig. P. I. = 3 bbl/day-psi. Formation GLR = 250, Scf/
Barrel. Sp. Gravity of injection gas = 0.68, Available pressure at surface
for gas injection or surface operating pressure = 1000 psig, oAPI of oil =
38, Surface Temp. = 120 oF. Bottom Hole Temperature = 220 oF. Flowing
gradient from FBHP for given formation GLR=300 psi / 1000 ft. Casing
pressure gradient = 20 psi / 1000 ft. Consider subtraction of 100 psi
from the pressure at point of balance before you fix the point of gas
injection.

c) Draw typical dynamometer card for a properly loaded SRP system and
explain various features of it. [2]

P.T.O.
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Q3) a) Draw neat schematic sketch of a typical petroleum production system
and describe various nodes and their pressure losses from the point of
total system analysis, in brief. [4]

b) Discuss working of a group gathering station (GGS) in brief. [4]

c) Explain in brief, [2]

i) LACT unit.

ii) FWKO

Q4) a) With regards to working of separators, describe in detail various principle
factors which govern the oil, gas and water separation process. Discuss
the role of relevant features of a separator for effective separation to
happen.  [5]

b) During the oil and gas separation process in a separator, why beyond
some optimum point there is actually a decrease in stock tank liquids by
increasing the separator operating pressure? Explain. [3]

c) Derive an equation to determine ideal counterbalance effect for SRP and
write benefits of counterbalance in SRP. [2]

Q5) a) Draw neat schematic sketch of any one kind of gas lift valve and derive
an equation to calculate closing pressure of valve under operating
conditions for a casing pressure operated gas lift valve. [5]

b) Draw neat schematic sketch of a typical four stage separation process
with various components of it. [3]

c) Draw neat schematic sketch of a horizontal heater treater and Indicate
various features of it. [2]

Q6) a) Describe in brief, any four practical examples of application of production
optimization techniques to improve the production performance of an
oil and gas field. [4]

b) Draw neat schematic and explain various features of a subsea production
system. [3]

c) Write and discuss the advantages SRP system. [3]



[5355]-277 3

Q7) a) Refer the table 04 given below and suggest the largest  possible pump
size to be selected if, pump is to be set in a well at the working fluid level
of 4000 ft., and 200 bbl/day of fluid rate is desired at the surface. If the
pumping speed is 20 spm and the effective plunger stroke is 55 inch.,
calculate the volumetric efficiency of the pump. Comment on pump size
and plunger size. [5]

b) How to calculate daily gas injection rate for a given gas lifting operation?
Explain. Also draw necessary graph and explain the concept of optimum
GLR in brief. [5]

Q8) a) Write usability of PCP system only in terms of excellent/good/fair/
poor in a tabular form for following well conditions. Low PI, Low
GLR, adaptability to deviated wells, capability to produce sand, low
volume lift capability, ability to handle viscous oil and depth limits.

[5]



[5355]-277 4

b) For a petroleum production facility, design a two phase vertical separator
using following data: [5]

Gas flow rate (Qg) = 10 MMscf/day. Oil flow rate (Qo) = 1700 bbls/
day. Oil gravity = 40o API. Operating pressure = 980 psia. Operating
temperature = 60 oF. Specific gravity of gas = 0.6. Gas compressibility,
Z = 0.83. It is given that drag coefficient Cd = 0.74 (Constant based on
liquid, gas properties and for gas capacity constraint). Size of liquid
droplet to be separated = dm = 120 micron. Slenderness ratio should be
between 3 & 4. Consider retention time as 4, 5 and 6 minutes.

E E EE E EE E EE E EE E E
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Total No. of Questions : 7]

[5355] - 279
M.E. (Petroleum Engineering)

ADVANCED WELL CONTROL
(2013Pattern) (Semester - III) (512114)

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

1) Write any 5 questions out of 7 questions.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right side indicate full marks.
4) Assume suitable data if necessary.

P4686 [Total No. of Pages : 2
SEAT No. :

Q1) a) Well is shut in gas kick. After pressure stabilization, both the pressure
are found to be rising 100psi in every 10 min. Calculate the gas migration
rate. TVD = 11,000ft, Mud weight = 12.3 ppg, SIDPP = 350psi, Gas
gradient = 0.115 psi/ft. [4]

b) Explain Primary well control, secondary well control and Tertiary well
control. [6]

Q2) a) Discuss hard shut in procedure while drilling as per API RP 59. [4]
b) A well has been drilled to 10,000ft and pulling out was started for bit

change. [3]
Mud density 10ppg What shall be the effect on bottom hole pressure
after pulling out 11 stands (90ft each) of 5'', ID 4.276''
Material displacement of 5'' drill pipe = 0.0080 bbl/ft, 9-5/8'' casing shoe
=1,000 ft, casing capacity = 0.0717 bbi/ft, annular volume 5'' × 9-5/8''
0.0475 bbl/ft

c) Discuss wait and weight method in detail. [3]

Q3) a) Discuss any two unusual situations in well control. [5]
b) Discuss well control in multilateral wells. [5]

P.T.O.



[5355]-279 2

Q4) a) A 18-3/4'' subsea stack having two 5M annular preventers, 4 ram
preventers and six fail safe valves, requiring. 1.1 gallons fluid to open or
close each valve.  [5]
A 3000psi working pressure BOP control unit is used to operate BOP.
50% safety factor.
Annular preventer to close = 48.16 gallons,
Annular preventer to close = 37.61 gallons,
Ram preventer to close = 17.10 gallons,
Ram preventer to open = 15.60 gallons.

b) Discuss stripping operation in detail. [5]

Q5) a) Discuss volumetric method in detail. [5]
b) Write short note on pressure test of BOP. [5]

Q6) a) Accumulator bottle capacity = 10 gallons. [4]
Number of bottles = 20
Maximum operating pressure = 3000psi
Minimum operating pressure = 1200psi
Pre charge pressure =1000psi
During BOP function the pressure on accumulator bottle bank drops
from 3000psi to 1900psi. How many gallons fo fluid did that function
use?

b) Write short note on [6]
i) gas hydrate
ii) underground blow out

Q7) Write short note on: [10]
a) Diverter
b) Control system of BOP stack

E E EE E EE E EE E EE E E
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[5355] - 284                                      1

Total No. of Questions :8]

[5355] - 284
M. E. (Polymer Engineering)

RESEARCH METHODOLOGY
(2013 Pattern) (End Semester) (Semester - I)

 Time : 3 Hours] [Max. Marks :50

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

P4690 [Total No. of Pages :3
SEAT No. :

Q1) a) Write a note on “Types and Importance of Research Design.” [5]
b) Explain the term Hypothesis and what are the characteristics features of

a hypothesis. Explain various objectives of research. [5]

Q2) a) Define research and state the significance of research. [6]
b) Discuss the qualities of a researcher and explain different research

approaches. [4]

Q3) a) Represent the following data by a histogram. [3]
Marks No. of Students Marks No. of Students
0-10 4 50-60 15
10-20 8 60-70 12
20-30 10 70-80 9
30-40 18 80-90 6
45-50 26 90-100 3

P.T.O.
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b) Calculate median from the following data using continuous series.  [5]

Marks No. of Students Marks No. of Students
Less than 5 29 Less than 30 644
Less than 10 224 Less than 35 650
Less than 15 465 Less than 40 653
Less than 20 582 Less than 45 655
Less than 25 634 Less than 50 645

c) Represent the following data with pie diagram of different types of groups
of people and their percentage in a certain village. [2]

Group Men Women Kids Teenagers Elderly
Percentage 19 16 18 12 35

Q4) a) Explain the tem Regression Coefficient and calculate the correlation
Coefficient if two Regression lines of a sample are
X + 6Y = 6 and 3X + 2Y = 0 [7]

b) Discuss the factors which should be considered while deciding the Sample
size and explain how to determine Sample size. [3]

Q5) a) Find coefficient of correlation for the following by Karl Pearson method.
[6]

Cost (X) 39 65 62 90 82 75 25 98 36 78

Sales (Y) 47 53 58 86 62 68 60 91 51 84



[5355] - 284                                      3

b) Weights of 50 year old mothers with 20 year old daughters are given
below. Find the weight of the daughter whose mother’s weight is 70 kg.

[4]

Weight of 71 65 66 71 70 70 73 72 68 66 67
Mothers X

Weight of 62 59 62 69 65 65 64 66 64 65 63
Daughters Y

Q6) a) Explain general outline relating the presentation of report. [5]
b) Discuss in short framework of a research report. Give Dos and Don’ts

of Report writing. [5]

Q7) a) Explain in detail the process of filing a patent. [3]
b) With suitable examples, comment on the relevance of IPR in research

field. [4]
c) List at least three criteria for patentability. [3]

Q8) a) Write a short note on reviewing literature and writing a literature survey.[3]
b) Write a note on “Types of Reports”. [4]
c) Explain in short, the role of Computer in research. [3]


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Total No. of Questions : 8]

[5355] - 287
M.E. (Polymer Engineering)

POLYMER STRUCTURE AND PROPERTIES
(2013 Pattern) (Semester - II)

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

1) Solve any 5 questions from total 8 questions.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right side indicates full marks.

P4693 [Total No. of Pages : 2
SEAT No. :

Q1) a) Explain the terms polymer alloys and blends. Which one will have better
properties? Why? [5]

b) In case of polyvinyl alcohol, why its solubility in cold water decreases
with increasing molecular weight? [5]

Q2) a) Briefly discuss the concepts related to Covalent, Ionic and Hydrogen
bond. [6]

b) Comment on the role of polymer backbone in defining properties. [4]

Q3) a) With reference to polymer explain various state transitions occurring
with increasing temperature. Draw suitable plot for the same. [4]

b) Elaborate the effect of structural features on internal rotation. [3]

c) Comment on effect of polymer chain orientation on fiber properties.[3]

Q4) a) With suitable examples, discuss about the effect of monomeric impurities
present in polymer system on polymer properties.  [5]

b) Discuss about thermodynamic factors affecting polymer properties. [5]

P.T.O.
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Q5) a) Comment on the requirement of molecular weight and molecular weight
distribution for following polymer processing techniques. Justify your
answer [6]

i) Blow moulding

ii) Extrusion

iii) Fiber spinning

b) Write a short note on dendrimers. [4]

Q6) a) What is meant by Mw, Mn and polydispensity? How they influence
polymer properties. [6]

b) Comment on the significance of molecular flexibility and freedom of
rotation. [4]

Q7) a) Comment on effect of filler on mechanical and thermal properties of
polymers. [5]

b) Write a short note on carbon nanotubes based polymer composites.[5]

Q8) a) Explain the terms, solubility parameter and cohesive energy density.
Comment on their significance. [6]

b) Briefly explain the concept of Configuration and Conformation. [4]

E E EE E EE E EE E EE E E
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Total No. of Questions : 8]

[5355] - 289
M.E. (Polymer Engineering)

TRANSPORT PHENOMENON IN POLYMERS
(2013 Course) (End Semester) (Semester - III)

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

1) Answer any 5 questions from the following.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right indicate full marks.
4) Assume suitable data if necessary.
5) Use of logarithmic  tables, slide, rule, electronic pocket calculator is allowed.

P4695 [Total No. of Pages : 2
SEAT No. :

Q1) a) Differentiate between the Newtonian and Non-Newtonian fluids. [4]
b) Discuss different models to express rheological behavior of polymeric

fluids. [4]
c) Explain the Cauchy’s Principle with suitable example. [2]

Q2) a) Explain the stress tensor and Symmetric tensor. [4]
b) Derive equation for momentum flux and velocity for flow of two

immiscible fluids. [4]
c) Discuss the pressure and temperature dependence of viscosity. [2]

Q3) a) Derive the Buckingham - Reiner equation for Bingham Plastic fluid flow
in a circular tube. [5]

b) Discuss in detail Bingham, Ostwald-de Waele Model for non Newtonian
fluids. [5]

Q4) a) Explain the importance of elastic and viscous effects with one example.[5]
b) Discuss the effect of viscosity of non Newtonian fluids in mixing

operation. [3]
c) Write down the following steps to find out the number of theoretical

stages for multistage distillation column. [2]

P.T.O.
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Q5) a) Define solubility coefficient and permeability coefficient. Explain effect
of Temperature on the permeability coefficient. [3]

b) Derive the necessary expression of permeability for diffusion in polymeric
film. [3]

c) Write a short note on controlled release through polymeric film and its
practical applications. [4]

Q6) a) Discuss with three examples different application of diffusion in polymer
field. [5]

b) Discuss the term Diffusion Coefficient. Give the brief introduction of
different theories of diffusion. [5]

Q7) a) Explain in details the applicable tray tower design method used in
distillation. [5]

b) Explain in details heat transport analysis with viscous dissipation. [5]

Q8) a) Explain in details heat conduction with viscous heat generation of fluid
flow. [5]

b) Compare Forced Convection and Free Convenction Heat Transfer and
also explain the importance of both in polymer processing. [5]

E E EE E EE E EE E EE E E
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Total No. of Questions : 6]

[5355]-292
M.E. (Production) (CAD/CAM)

COMPUTER AIDED MANUFACTURING
(2013 Pattern) (511302) (Semester - I)

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

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

P4697 [Total No. of Pages : 2

SEAT No. :

Q1) a) Explain Direct Numeric Control (DNC) system. [5]

b) Explain principle of rolling guide ways in CNC machines. [5]

OR

Q2) Write NC program for the following job and also explain the meaning of each
step (block). [10]

Q3) a) Explain CNC-EDM in detail. [5]

b) Explain working principle of automatic welding machine with block
diagram. [5]

OR

Q4) a) Explain various types of conveyors used in automated material handling
system. [5]

b) Explain Automated Guided Vehicle (AGV) system. [5]

P.T.O.
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Q5) a) Wrtie short note on machine vision. [7]

b) Explain optical inspection methods. [8]

Q6) a) Explain use of bar code system for shop floor data collection. [8]

b) Comment on : future automated factory and unemployment. [7]


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Total No. of Questions : 6]

[5355]-293
M.E. (Production) (CAD/CAM)

ADVANCED MATHEMATICS AND STATISTICS
(2013 Course) (511303) (Semester-I)

Time : 3 Hours]  [Max. Marks : 50

Instructions to the candidates:

1) Answer 3 questions from Q.1 or Q. 2, Q. 3 or Q. 4, and Q. 5 or Q. 6.

2) Neat diagrams must be drawn wherever necessary.

3) Use of electronic pocket calculator is allowed.

4) Assume suitable data, if necessary.

P 4698 [Total No. of Pages :2

SEAT No :

Q1) a) Reduce the quadratic form 2 2 26 3 3 4 4 2x y z xy xz yz+ + − + −  to the

canonical form by an orthogonal reduction and discuss its nature. Also
find the modal matrix. [8]

b) Show that the transformation [8]

1 1 2 3

2 1 2 3

3 1 2 3

3 2

2 2 3

y x x x

y x x x

y x x x

= − +
= − +
= − +

is regular, write down the inverse transformation.

OR

Q2) a) Show that 
1 11

A
1 12

i i

i i

+ − + 
=  + − 

 is a unitary matrix. [8]

b) Find the curve on which the functional ( )1 2

0
12 ,y xy dx ′ +   with y(0) = 0

and y(1) = 0 can be extremised. [8]

P.T.O.
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Q3) a) Solve by the method of Laplace transform the equation 4 3 ty y y e−′′ ′+ + =
with (0) (0) 1y y′= = . [9]

b) Obtain Fourier series for the function 
, 0 1

( )
(2 ), 1 2

x x
f x

x x

π
π

≤ ≤
=  − ≤ ≤

. [8]

OR

Q4) a) Determine the solution of one-dimensional heat equation 
2

2
2

C 0
u u

t x

∂ ∂= =
∂ ∂

boundary conditions are u(0, t) = 0, u(l, t) = 0 and initial condition
u(x, 0) = x. [9]

b) Solve the integral equation 0

1 , 0 1
( )cos

0, 1
f x xdx

λ λ
λ

λ
∞ − ≤ ≤

=  >
 . [8]

Q5) a) A random variable X has the following Probability Distribution: [9]

X: 0 1 2 3 4 5 6 7

P(X): 0 k 2k 2k 3k k2 2k2 k2 + k

i) Find k.

ii) Find (X 6), (X 6), P(0 X 5)p p< ≥ ≤ < .

b) For a chi-square distribution with n.d.f. establish the following recurrence
relation between the moments. [8]

1 1 1 22 ( ), 1. Hence find &r r rr n rμ μ μ β β+ −= + ≥ .

OR

Q6) a) The height of six randomly chosen sailors are (in inch): 63, 65, 68, 69,
71, 72. Those of 10 randomly chosen soldier’s are 61, 62, 65, 66, 69,
70, 71, 72, 73. Discuss the light that these data thrown the suggestions
that sailors are on the average toller than soldier’s. [8]

b) Describe in brief types of simulation approaches. [9]


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Total No. of Questions :6]

[5355] - 294
M. E. Production (CAD / CAM)

DESIGN OF EXPERIMENTS & RESEARCH METHODOLOGY
(2013 Pattern) (Semester - I) (511304)

 Time : 3 Hours] [Max. Marks :50

Instructions to the candidates:
1) Answer Q.1 OR Q.2, Q.3 OR Q.4 and Q.5 & Q.6 are compulsory.
2) Assume suitable data, if necessary.
3) Figures to the right indicate full marks.
4) Neat diagrams must be drawn wherever necessary.

P4699 [Total No. of Pages :2
SEAT No. :

Q1) a) Explain in brief difference between mathematical research and experimental
research. [5]

b) Explain research process with flow chart. [5]
OR

Q2) Explain following in brief: [10]
i) Criteria of good research.
ii) Brain Storming problem solving process.

Q3) a) Explain stages in model building. [5]
b) Explain porcess of formulation of model based on simulation. [5]

OR
Q4) Write short notes on: [10]

i) Factorial experimental design.
ii) Randomization and Blocking.

P.T.O.
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Q5) a) Explain Taguchi approach to parameter design. [8]
b) Explain general factorial design. [7]

Q6) Write short notes on: [15]
i) Analysis of Variance.
ii) Uni-variate analysis.
iii) Parametric tests.


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Total No. of Questions : 8]

[5355] - 297
M.E. (Production - CAD/CAM)

OPTIMIZATION TECHNIQUES
(2013 Course) (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 the right side indicate full marks.
4) Use of calculator is allowed.
5) Assume suitable data if necessary.

P4702 [Total No. of Pages : 2
SEAT No. :

Q1) a) Minimize 2 2( , ) 8 12 48f x y x x y y= − + − +  subject to the constraint x + y = 8.
x, y are all nonnegative. [8]

b) Define Hessian matrix. [2]

Q2) a) Determine the angle θ within bounds of 0 to π/2 so as to maximize the
area of cross section of a gutter having base and edge lengths of 2 each
as shown in Figure. Apply golden section search method. [6]

b) Explain quadratic interpolation method. [4]

P.T.O.
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Q3) a) Using steepest descent method, Minimize 2 2
1 2 1 2 14 3 5 8Z x x x x x= + − − .

Assume initial solution: [0, 0] and increment be 0.5 (Perform only one
iteration) [6]

b) Explain Fletcher-Powell method for multivariable optimization. [4]

Q4) a) Minimize 2 2
1 2 1 1 2

1 1. . 30 54
5 2

x x x x x− − + ⋅  such that 1 20 , 4x x≤ ≤  using conjugate

direction method. Perform first iteration only. Assume initial point as
0
0

x  
=  
 

.  [5]

b) Explain importance of optimization in CAD/CAM. [5]

Q5) Construct the ‘φ’ function, according to [10]
a) interior and
b) exterior
penalty function methods for the following problem.
Maximize  f  = 2x
Subjected to: 2 < x < 10

Q6) Write short note on: [10]
a) Tournament selection in genetic algorithm.
b) Significance of hidden layer in neural networks.

Q7) a) Explain steps of an Optimized Production Technology. [6]
b) Explain the priori approach of multi-objective optimization. [4]

Q8) Explain the procedure to determine the initial temperature in case of simulated
annealing. What is significance of cooling rate? [10]

E E EE E EE E EE E EE E E
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Total No. of Questions : 8]

[5355] - 299
M.E. (Production) (CAD/CAM)

COMPUTER AIDED PRODUCTION PLANNING
(2013 Course) (Semester - III) (511314)

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

1) Attempt Q1 or Q2, Q3 or Q4 and Q5 or Q6.
2) Q7 and Q8 are compulsory.
3) Figures to the right indicates full marks.
4) Draw neat self - explanatory sketches wherever necessary.
5) Use of calculator is allowed.
6) Assume suitable data if necessary.

P4704 [Total No. of Pages : 3
SEAT No. :

Q1) Discuss use of quadratic assignment model adding new machines to existing
facility. [5]

OR

Q2) Discuss different measures of forecast errors. [5]

Q3) Explain how the GT cell is formed? Discuss with example. [5]

OR

Q4) Discuss the development of CAPP and its limitations. [5]

Q5) Explain Generative type of Computer Aided Process Planning (CAPP). [7]

OR

P.T.O.
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Q6) Discuss Software for ERP. [7]

Q7) a) Find the sequence that will minimize total time required to complete the
following tasks. [8]

Task 1 2 3 4 5 6 7 8

Machine I 2 5 4 9 6 8 7 5

Machine II 6 8 7 4 3 9 3 8

b) Product structure is as below: [7]

Inventory status of individual components are as shown

Product Lead EOQ Opening On
Time Stock Order

A 3 500 50 0

B 5 700 100 0

C 4 800 20 0

D 2 3000 2000 0

E 6 1200 0 0

F 3 900 70 0

G 2 1000 0 0

H 3 4000 3300 0

The demand for the product ‘A’ is 500 on day 16. Prepare MRP for all
items.
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Q8) Write short notes (Any THREE): [18]

a) Gantt chart.

b) MRP II.

c) ERP implementation issues.

d) Random number generation.

e) CDS algorithm for sequencing.

E E EE E EE E EE E EE E E
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Total No. of Questions :8]

[5355] - 304
M. E. (Production - Manufacturing & Automation)

RESEARCH METHODOLOGIES
(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.

P4708 [Total No. of Pages :3
SEAT No. :

Q1) a) Why it is necessary to define the research problem? What are components
of research problem? [4]

b) With suitable examples explain the difference between quantitative
approach and qualitative approach of research. [4]

c) What is difference between research method and research methodology?
[2]

Q2) a) The effect of factors A, B, C (three level each) on response ‘R’ for 9
experiments is shown in Table. Determine most optimum level for each
factor to minimize R using Taguchi method. [8]

P.T.O.
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Expt. No. A B C R
1 1 1 1 2.48
2 1 2 2 2.876
3 1 3 3 3.264
4 2 1 3 3.382
5 2 2 1 3.506
6 2 3 2 3.982
7 3 1 2 2.834
8 3 2 3 3.278
9 3 3 1 3.306

b) What are features of good research design? [2]
Q3) a) Explain various digital and mechanical devices used in data collection.[4]

b) Explain the characteristics of case study method for qualitative analysis.[4]
c) Write note on : Holtzman Inkblot Test. [2]

Q4) Write short notes on : [10]
a) Research approaches
b) Content analysis.

Q5) a) A market research survey in which 170 consumer were contacted states
that 36% of all consumers of certain product are motivated by product
advertising. Find the confidence limit for the proportion of consumers
motivated by advertising in the population for a confidence level of 0.95[4]

b) For the following data, determine the relation between variables X1 and
X2 and response Y using multiple regression method. Also determine the
quality of fit. [6]

X1 3.5 4.5 5.5 6.5 7.5
X2 22 25 30 32 40
Y 120 168 112 190 210
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Q6) a) Determine the most suitable material using TOPSIS method for which
attribute data is as shown in Table. Assume weights as 0.32, 0.28 and
0.40 for hardness, machinability rating and cost respectively.

Attribute data for materials (For this application hardness and machinability
rating should be high and cost should be low) [6]

Material Hardness (HB) Machinability Cost
rating (%) (Rs. / Kg)

A 315 55 650
B 520 35 500
C 478 45 470
D 280 50 400

b) Explain steps of Graph Theory and Matrix approach. [4]

Q7) a) Explain general outline of a technical report. [4]
b) What precautions should be taken while writing a research report? [4]
c) How will you prepare bibliography? [2]

Q8) Write short note on: [10]
a) Analysis of variance
b) Back propagation ANN.


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Total No. of Questions : 8]

[5355] - 307
M.E. (Production) (Manufacturing and Automation)

ADVANCED JOINING PROCESSES
(2013 Credit Pattern) (Semester - II) (511109)

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

1) Attempt any five  questions.
2) Figures to the right indicates full marks.
3) Neat diagrams must be drawn wherever necessary.
4) Use of non-programmable electronic pocket calculator and statistical tables is

allowed.
5) Assume suitable data if necessary.

P4711 [Total No. of Pages : 2
SEAT No. :

Q1) a) What is Welding? Name the principal forms of arc welding differing in
the manner of weld shielding against exposure to atmospheric air. [4]

b) Discuss the factors which are considered in choosing a welding process
for a specific application. [4]

c) Write the equations used in the strength analysis of welds. [2]

Q2) a) Describe the working principal of Plasma Arc Welding process with a
neat sketch. [4]

b) Briefly describe the important features of Laser Beam Welding process.[4]

c) Enumerate the various applications of Ultrasonic Welding.  [2]

Q3) a) What characteristics are desired in a welding heat source. [4]

b) Briefly discuss the necessity of conducting destructive testing of welds.
Why standard specimens are used for testing? State the basic
considerations in choosing a test of mechanical properties. [4]

c) With neat sketches describe the faulty weld profiles on a butt and fillet
welds. [2]

P.T.O.
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Q4) a) How can distortion be controlled in weldments? Name the types of
distortion in welded plates and articles.  [5]

b) Describe the stovepipe technique in pipeline welding. [5]

Q5) a) Describe the effect of polarity on metal transfer and melting rate. [4]

b) Describe how the melt of rate and the deposition rate are calculated.[4]

c) What makes spray metal transfer superior to globular metal transfer. [2]

Q6) a) Discuss thermal and mechanical treatments of welds. What common
thermal treatments are carried out on welds. [4]

b) Briefly discuss the isothermal transformations, Time Temperature
Transformations in steel. [4]

c) What is HAZ in welding? Why a weld usually fails in HAZ area? [2]

Q7) a) Explain in a brief the hot air welding technique for welding of PVC
plastics. [4]

b) Describe with an example the use of friction welding technique for welding
plastic components of circular cross section. [4]

c) Draw a neat sketch of a test specimen with a butt joint to find out the
strength of plastic sheets. [2]

Q8) a) With a suitable example explain how the weld metal solidifies and
crystallizes. [5]

b) Explain the different stages of Dip Transfer in MIG/MAG welding with a
neat diagram. [5]

E E EE E EE E EE E EE E E
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Total No. of Questions : 8]

[5355] - 309
M.E. (Production Engineering) (Manufacturing & Automation)

SURFACE ENGINEERING
(2013 Course) (Semester - III) (611102)

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

1) Attempt any five  questions.
2) Neat diagrams must be drwn wherever necessary.
3) Figures to the right indicates full marks.
4) Assume suitable data if necessary.
5) Use of electronic pocket calculator and logarithmic tables is allowed.

P4713 [Total No. of Pages : 2
SEAT No. :

Q1) a) How wear, friction, corrosion and fatigue affect surface failure? [5]

b) Describe the importance and necessity of surface engineering. [5]

Q2) a) Explain the process details and applications of following:

i) Mechanical cleaning, [4]

ii) Chemical cleaning. [4]

b) Differentiate between diffusion and ion implantation. [2]

Q3) a) Write short notes on:

i) Metal cladding [4]

ii) Nitriding [4]

b) List out any four surface hardening techniques of industrial parts. [2]

Q4) a) Explain the process details and applications of any two diffusion coatings.
[8]

b) List out any four surface hardening techniques of industrial parts. [2]

P.T.O.
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Q5) a) Explain the process details and applications of any two corrosion
prevention methods. [8]

b) List out various coatings for engineering surfaces. [2]

Q6) a) Explain the process details and applications of any two laboratory
techniques of measuring coating thickness. [8]

b) Suggest suitable coating hardness testing method for following: [2]

i) Hard rubber & Plastics

ii) Steel, Cu, AI, Zn & Mg.

Q7) a) Write note on: High temperature metallic coatings. [4]

b) State the basic difference between oxidation/corrosion resistant coating
and thermal barrier coating. [6]

Q8) a) Describe any two methods of measuring coating hardness. [5]

b) Write note on: ‘Thermal degradation of metallic coatings during
oxidation’. [5]

E E EE E EE E EE E EE E E



����������

������	�
�����
������������

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

�������

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

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

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

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

����
����(*��������"�����

��!�

����� �������	�
�������������

�����	�
��

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

��

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

�������������
� �	�

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

��

�� ��������
����
���
������&���
���������	�� ���

��� �� '����������

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

�	����
����+��������������
%��������� ���

��

�� ���������	���
���
�����
������������	��
���
����
%����%�������������������
%�����
����������������������������)�%����,�����-��
#�����	���
��� �	�

��� �� ���������	���
���
�������
��	����
���������
������
���������
�����
	���"
���%����������
�������������
������
�������������� ���

��

�� �������,�����-��
#�����	���
���
��

��
�� �	�
������



����������

��� �� ��������
	��������������	���
����������)�%����,��������
#�����	���
����	�

�� ����� ��� �
	������ ������ ��������
�.������ ���� ���� �������� �����
%� �

�
���
����. ���

�	� �� /������
������������	��
����������	��	������
	������������
����������������

���)��������
2

1
2

2

u y y

U δ δ∞

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

����#����"�


���	
�����#�������������)������#����� ���

�� �������0��
���


���	
���	���
�� �	�

�
� �� 1�
��� ����� ��	��	����)� �

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

�� �����������������)����	���
���
���

������������	�����
%�������������
���

�� ��
����
�� ��� ��������� �	�

��� �� 2&��������
�
����
�������
����"�������
���	��	�����"�0�2��
���	��	�����
��������������
���	��	������ ���

�� ������������
�#�%���.����������������
����
�#�%���.���������������
��
	��
����	����
�#�%���� �	�

���



�����������

������	�
�����
������������

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


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

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

�� ����� ����!�"�#��$��
��
�
�
%� �

����
����&'������(��"�����

��!�

P4714 �������	�
�������������

SEAT No. :

��� �������	
	���
������
���������

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

����
������	
	���
������ ����

� ����������������
	� �������

����
���������

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

#
�"�����!�$%� � & � ' ( )

*�$%� � �+ �+ + '+ +�


� ,����+�
	� ,����*�$!�-�'�.�*�$%�/�'�

��� 0�������
�

��1�2�*���
�
�������

��� ����

��� 3%��
��������������
�
�����������

��� ����

��� 3%��
�������"����
�������"��������� ����

�	� 3%��
���043������

���������
�������%�������
� ����

�
� 0�����	��
	�"
���������
��


��
��
��5"
��
������� ����
�
����6 ����

���



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

��������	��
���
����������

�����������	


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

��� !� ��!��" #$#�%�
& &��
� !


	'�������(����
)(�(*�(������

������:����	
��
 ����������������

�����
���	����	����������������

�� �  �!
����	����	�"
 �	�#�

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

�� ���
����
���' ��������*���������#�

����� ���������	��
����
�����

�������	��

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

����	���
�	
������� �
�

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

��

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

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

�� ������	
��"
�
��������
���#�	
�������
���
���
��
	��������� �
�

��

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

��������	�� ����

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

�	�����������

��

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

����



���������� �

��������	��
���
�����������

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

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

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

�� ��� ���������!���� ����"�������

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


�*+�, ���������	��
����
�����

���������

��� �� ������	
�	
��
���
�������	

�	�

��	������
��	�
��
�	
�����

������ ����

��

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

������ ����

��

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

��

�� ������	

��
�������
�������
������
���
�	
���	

�����
�� ����

��� �� ������	

��
�����	�
��
 ���
����

���	�����
���
�
���
������ ��	�

��

�� ������	

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

��� �� "�	
��	

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

��

�� ������	

��
�����

��
������
�
�	
���	
�����
�� ��	�

�����



[5355] - 314                                      1

Total No. of Questions :6]

[5355] - 314
M. E. Printing Engineering

RESEARCH METHODOLOGY
(2013 Pattern) (Semester - I)

 Time : 3 Hours] [Max. Marks :50

Instructions to the candidates:
1) Attempt any five questions.
2) Assume suitable data, if necessary.

P4717 [Total No. of Pages :1
SEAT No. :

Q1) State the objectives of Research? [10]

Q2) State steps involved in sample design? [10]

Q3) Explain in brief, the methods of data collection? [10]

Q4) State merits and demerits of case study method? [10]

Q5) Describe the layout of research report? [10]

Q6) State the features of a good research design. [10]





���������� �

��������	��
���
�����������

����������
�	
	

���������	
����

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


����������������������������������� 

���������	
��
� �����������
�����

��
������
�
��
��������������
�

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

��$�

%� &

����
����!'�������"����#�������

��$�

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

*� &''�+��
��
�
������
�,�'

�$�

�	���� ���������	��
����
����

���������

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

�� ������������

�� �����

�� ������

�� �����
	�
	���
���

��� �������	
�������
	��� �� ��	�

�� ���� ����	����������	�
	���!

�� � �
�	
�� �����	��	���!

�� "� ���������	��������!

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

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

�����	�����% ��������! ��	�

�����



���������� �

��������	��
���
�����������

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

� !� !�"�#�$�%&'()*'��+'��,�--

. ���������������������	
	���

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

�� ��� ���������!���� ����"�������

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

��/0�1 ���������	��
����
�����

���������

��� �� ������	
��

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

�� ������	
��

������

��
���
	�
�
����
�
�	
��

��������
� ��	�
��

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

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

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

�� ������	
 ��

 ���

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

��� �� ������	
��

���

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

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

�����



Total No. of Questions : 5]

[5355] - 317
M.E. (Printing Engineering & Graphic Communication)

SUBSTRATE & INK
(2013 Course) (Semester - II)

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

1) All question carry equal marks.
2) All question are compulsory.
3) Assume suitable data, if necessary.
4) Use of logarithmic tables slide rule, Mollier charts, eletronic pocket calculator and

stream tables is allowed.
5) Figures to right indicates full marks.
6) Neat diagrams must be drawn wherever necessary.

P4720 [Total No. of Pages : 1
SEAT No. :

Q1) How would you improve print transfer on non absorbent substrates? [10]

Q2) What is surface energy? State methods of surface tension measurement.[10]

Q3) Comment on substrate physical and optical properteis and their impact on
print quality. [10]

Q4) Comment on printing ink formulation for screen printing process. [10]

Q5) Explain the term ‘Viscosity’ and its importance in printing. Also explain any
one method of determining the printing ink viscosity in detail. [10]

E E EE E EE E EE E EE E E
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Total No. of Questions : 3]

[5355] - 319
M.E. (Printing Engineering & Graphic Communication)

ADVANCES IN CONVERTING AND PACKAGING
(2013 Course) (Semester - III) (608102)

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

1) Draw neat diagrams wherever necessary.
2) Figures to right indicates full marks.

P4722 [Total No. of Pages : 1
SEAT No. :

Q1) Explain the speciality features used in packaging. [18]

OR

Q1) Explain in detail varnishing techniques used for packaging. [18]

OR

Q1) Explain in detail blown film lamination for converting. [18]

OR

Q1) Explain in detail cast film lamination technique. [18]

Q2) Explain the Boil-in-Bag for liquid products. [16]

OR

Q2) Polyester plays an important role in packaging. Explain. [16]

Q3) Explain in detail aseptic filling of  PET bottle. [16]

OR

Q3) Explain in detail pouching techniques used for packaging. [16]

E E EE E EE E EE E EE E E



Total No. of Questions : 8]

[5355]-32
M.E. (Civil) (Hydraulics)

IRRIGATION AND DRAINAGE
(2013 Course) (Semester - I) (501042)

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

1) Attempt any five questions from eight questions.
2) All questions carry equal marks.
3) Figures to the right indicate full marks.
4) Use of Scientific Calculator is allowed.
5) Assume suitable data if necessary.

P4485 [Total No. of Pages : 2

SEAT No. :

Q1) a) Explain flow of water in saturated and unsaturated soil. [5]

b) Calculate the frequency of irrigation, if [5]

i) Field capacity of soil = 29%

ii) Permanent wilting point = 11%

iii) Density of soil = 1300 kg/m3

iv) Effective depth of root zone = 700 mm

v) Daily consumptive use of water = 12 mm

The moisture content must not fall below 25% of the water holding
capacity between field capacity and permanent wilting point.

Q2) What major problems do salinity and alkalinity cause in irrigated soil? [10]

Q3) Explain the design concepts of Drip irrigation and field suitability conditions
for drip irrigation. [10]

Q4) Draw a neat sketch of lift irrigation scheme and state various components of
lift irrigation scheme. [10]

P.T.O.



2[5355]-32

Q5) Compare sprinkler irrigation system with drip irrigation system and explain
the suitability of sprinkler irrigation system. [10]

Q6) Write short notes on : [10]

a) Command area development.

b) Onfarm structures.

Q7) What do you mean by canal outlets? Explain the following outlets. [10]

a) Non-Modular Outlets.

b) Modular Outlets.

c) Semi-Modular Outlets.

Q8) Explain drainage of irrigated lands considering following points : [10]

a) Need and purpose of drainage.

b) Design and construction of drainage systems.





��������� �

��������	��
���
�����������

���������
��	�
��
�
��
��������
���

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

���������	
��
� �����������
�����

��
������
�
��
��������������
�

�� ��
 �����!�"�#��$��
��
�
�

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

��!

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


+� �

����
����(*��������)�����

��!�

�� ,
��
)���*��*��
���
��**
 ��

������ ���������	��
����
�����

������� :

��� �� �����	�	
����	
���	�
	�	���

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

�� ������
	���	��

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

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

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

�� *�
�	�+���	%����%	�

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

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

������
�	��
��������
	������

��%��
�	��	�
����
�	�
�	����%��
�	��	���	���
�

*�
�	���	�

���
	��	���	
����"�	�����	��	���	����!	��	���	�
�	��	��
	����	��
$ 	%���
!	�
	�
�	$ !   -	�
�	���	��
�	�"���
	��	�������	���
	����
�	��	���
�
�	��	 ���	 ���
	 ����%��
�	������	 �
�	 �������
"�%	 ������	 ���	%����%
�

������
��

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

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

�� #���
����	�
����!

��� ���
������	�
�	��
�
����	�
����!

���� '

�������
��	�
����


����	�



��������� �

�
� �� ������
	�	.�
���	/��"�����
"	0./�	��������	���	�������%	�
�������
	��
�
	�����
��
"	��
������� ���

�� ������
	 �	1�2������
	 �
�	 
���

��%	 ��	�����	 ��
�����	 ���

�
"	 �
�
��
�"���
�� ���

��� �� 3�
�����	��������
	��	�
	�����
��
"	��
������	�
	����"��	��
�����
�	���

�� �����	�	
����	
���	�
	�	��
�	���������
	�
	����������
�	���2���
� ���

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

�� 3������
�	���	�������	��������	��	�	�����
"	���
	���	���	�������
"
����) ���

3�
�"
	������	4	5 	%�
-	��
����"�	4	6�7	8.93	��	���
�
�!	�
����
�
"	��
:�7	8.93	��	5 	%�-	��
"��	��	���	�����
"	���
	4	7!7  	�-	
�����	����	4	5;
�-	<�&�
	�������	���������
�	��	���	����	4	$; 	��	���
�
�!	������
"	��
$  	��	5 	%�)	����
	��	�����
"	�
	�	��%	4	$�	��-	�����
��	�������
�%	4
� (-	�
��"%	����"�
	4	�
	59���-	�
�	�
����
�	����	4	:(�	�

���	��
��
��

�
	�
	$ (	��	���	�������
��	����	��

�

���������	����	
�&�
	�
�	�����	�
��	��
�	
���
	�
	����
���
�
	���)	;  
��	0$! =;	�
9��-	;7 	��	0$!65;	�
9��-	5  	��	0$!:$5	�
9��-	57 
��	0;!;� 	�
9��-	6  	��	0;!>5 	�
9��-	67 	��	05!;�>	�
9��-	7  
��	05!:$ 	�
9��-	�  	��	07! $�	�
9��-	�
�	>  	��	0�!775	�
9���

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

�� �����
��%	�����	�
�

��� �"����������	�����	�
�

���� �
��
�����	�����	�
�

�� �����	�	
����	
���	�
	�	���

�
"	��"��
	�
�	����&�
� ���

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

�� �����	�	
����	
���	�
	�	3�
���
��
"	����
�+��
� ���

��� �� ������
	���	*�
�
�����
��%
�
	��	�����	��
�����
	���2���
	�
	�������	�������

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

�����



[5355] - 34                                      1

Total No. of Questions :8]

[5355] - 34
M. E. (Civil) (Hydraulics Engineering)

RESEARCH METHODOLOGY
(2013 Pattern) (Semester - I)

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

1) Solve any five questions.
2) Figures to the right side indicate full marks.

P4487 [Total No. of Pages :2
SEAT No. :

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

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

problem. [5]

Q3) a) Write a note on “Sources of literature review”. [5]
b) Differentiate between Random sampling and Non-Random sampling.[5]

Q4) a) Why should the data collected for research must be checked for reability,
suitability and adequacy? [5]

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

Q5) a) Write a note on Discriminant Analysis. [5]
b) Write a note on Multicollinearity. [5]

Q6) a) Discuss the important characteristics of Chi-Square test. [5]
b) Explain the centroid method of factor Analysis. [5]

P.T.O.



[5355] - 34                                      2

Q7) a) Discuss the prerequisites for publishing the research in a journal paper.[5]
b) Explain the significance of a research report. [5]

Q8) Write a research proposal for a suitable research problem (any problem
related to Civil engineering can be considered) to a funding agency with
reference to the following terms: Title, Introduction, origin of the problem,
expected outcome, literature review, Significance of the study in the
context of current status, objectives, methodology, year wise plan. [10]


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Total No. of Questions : 7]

[5355]-38
M.E. (Civil) (Hydraulics)
DAM  ENGINEERING

(2013 Pattern) (Semester-III)

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

1) Attempt any five questions.
2) All questions carry equal marks.
3) Neat diagrams must be drawn wherever necessary.
4) Figures to the right indicate full marks.

P4490 [Total No. of Pages : 2

SEAT No. :

Q1) Check the stability of gravity dam 35 m high. Water stands on the V/S side of
dam of triangular section upto its full height. The base width of dam is 20 m.
Assume [10]

a) Specific weight of dam = 24 kN/m3

b) Coefficient of friction for foundation μ = 0.8

c) Shear strength = 1200 kN/m2.

Q2) a) Explain different forces acting on arch dam. [5]

b) Write historic development of Rock Fill dam in India. [5]

Q3) a) Explain with a neat sketch stability analysis of earthen dam by Slip circle
method. [6]

b) Draw a neat sketch of Zoned type earthen dam & show all components.
[4]

Q4) a) Explain with sketch flow net method of determination of seepage discharge
through earthen dam. [5]

b) Write a note - Inspection and maintaince of Spillway Gates. [5]

P.T.O.



2[5355]-38

Q5) a) Enlist the instrument required for Earthen dam & write its significance.
[5]

b) Write correlation between jump height and fail water depth. [5]

Q6) a) State design methods of gravity dam. Explain any one in detail. [6]

b) Write a detailed note on Colgrout Masonary dam. [4]

Q7) a) State the factors governing site of type of spillway. [4]

b) What are different types of energy dissipaters? Explain any one with a
neat sketch & its suitability. [6]


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Total No. of Questions : 8]

[5355]-42
M.E. (Civil-Structures)

STRUCTURAL DYNAMICS
(2013 Course) (Semester - I) (End Semester)

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

1) Attempt any five questions.
2) Figures to the right indicate full marks.
3) If necessary assume suitable data and indicate clearly.
4) Use of electronic pocket calculator is allowed.

P4493 [Total No. of Pages : 2

SEAT No. :

Q1) Derive all the solutions for a SDOF system subjected to free damped vibrations.
[10]

Q2) The frame shown in Fig. 1 (a) supports a uniformly distributed total load of
150 kN. The frame is subjected to a force as shown in Fig. 1(b). Determine
the horizontal displacement at t = 1s. Consider E = 200 GPa, I for end columns
= 3.5 × 10–5 m4, and for central column = 7.0 × 10–5 m4. Damping in the
structure may be neglected. [10]

Q3) Explain and derive the expression for dynamic magnification factor. [10]

Q4) Explain constant acceleration method. [10]

P.T.O.



2[5355]-42

Q5) Derive the characteristics equation of motion for the system shown in Fig.2.
Consider F1 = Fcos(ωt) and F2 = 0. [10]

Q6) What is Stodola method? Explain step-by-step procedure of this method?
[10]

Q7) Explain step-by-step procedure of Wilson-θ method. [10]

Q8) Determine the free vibration frequencies and mode shapes for a beam of
length l which is simply supported at both ends. [10]


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Total No. of Questions : 8]

[5355] - 43
M.E. (Civil) (Structure Engineering)

ADVANCED DESIGN OF STEEL STRUCTURES (ADSS)
(2013 Course) (Semester - I)

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

1) Answer any five from eight questions.
2) Figures to the right indicate full marks.
3) Use IS-IS: 800 - 2007, IS: 800 - 1984, IS: 801, IS: 802, IS 811, SP-34 and

Nonprogrammable calculator.
4) Neat diagrams must be drawn wherever necessary.
5) More reproduction from IS code as answer, will not be given full marks.
6) Assume suitable data if necessary.

P4494 [Total No. of Pages : 3
SEAT No. :

Q1) a) Explain which are different loads are coming on Hoarding Structures.[3]

b) The design factored forces coming in member of a hording structure are
110 KN tensile force, and 65kN compressive force. Design a double
unequal angle section back to back on opposite faces of 8 mm thick
gusset plate with M20 black bolt of 4.6 grade of steel. Take length of
member as 2.3m c/c. Draw the design sketch. [7]

Q2) a) What are castellated beams and where they are preferred. [3]

b) Design a castellated beam in grade Fe410 steel to carry an imposed load
of 3kN/m and dead load of 5kN/m over a simply supported span of
18m. Assume that the compression flange is fully restrained. [7]

Q3) a) What is mean by microwave tower, write down purposes of it. [3]

b) A 50 m high microwave antenna lattice tower is to be built near Mumbai
the terrian at the site is nearly a level ground with terrain of category 2.
The diameter of the hemispherical antenna disc, fixed at the top is 4m.

P.T.O.
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The width of the tower, at the top is 4m. Select a suitable configuration
for the tower and determines maximum compressive fore  and tension in
the tower legs and also the maximum shear at the base, for the following
data: [7]

Weight of antenna disc  and fixtures : 11N

Weight of platform at the top : 0.75kN/m2

Weight of railing at top: 0.42kN/m2

Weight of ladder and the cage : 0.68kN/m

Weight of miscellaneous item: 3.1KN.

Q4) a) Give brief sketch of different structures used to support the electric
power transmission lines? [3]

b) A steel tower is to be erected for transmission line of a single circuit 3-
phase 60 ycles/sec, to transmit 55MW at 0.75 power factor for 269km.
Assuming Suitable data determine the maximum sag of the conductor at
mid span. [7]

Q5) a) Write a short note on [4]

i) Connection for tabular members.

ii) Sectional properties of round tubes.

b) A tabular column hinged at both ends has the outside diameter of the
tube 130mm and is of heavy gauge (i.e@16.2 kg/m). The length of the
column is 3.5m. Determine the safe load the column can carry if the
column is of IS 1161 grade Y st 240 steel. [6]

Q6) a) Define Stiffened, Multiple Stiffened, and Un-Stiffened light-gauge
sections. [3]

b) Design a simply supported beam using light-guage section carrying a udl
of 3 kN/m (inclusive of self wt). Span of the beam is 4.0 m and consider
it to be laterally un-supported. [7]
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Q7) Design a self-supporting lined chimney to the following particulars [10]

Height of the chimney = 70m.

Diameter of the chimney = 3.5m.

Thickness of the lining = 120mm.

Wind Pressure = 1250N/mm2 on flat vertical surface.

Take safe tensile stress = 135 N/mm2.

The foundation has to rest on medium soil having bearing capacity =
230kN/m2.

Q8) Design slab base for a column ISHB 350 @ 710.2 N/m subjected to an factored
axial load of 1670 KN and moment @ major axis equal to 65 KN.m. Assume
steel of grade Fe 415 and anchor bolts of grade 4.6. [10]

E E EE E EE E EE E EE E E
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Total No. of Questions :8]

[5355] - 44
M. E. (Civil) (Structures)

RESEARCH METHODOLOGY TREATMENT
(2013 Pattern) (Semester - I)

 Time : 3 Hours] [Max. Marks :50

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

P4495 [Total No. of Pages :2
SEAT No. :

Q1) a) With suitable example Ex. post facto research. [5]
b) Discuss the errors encountered in selecting a research problem. [5]

Q2) a) Explain the technique involved in defining a problem. [5]
b) Explain the significance of Research in the modern times with an example.

[5]

Q3) a) Write a note on “Internet as a source of Literature review in Research.”[5]
b) Enlist different types of sample designs and explain probability sampling.

[5]

Q4) a) Explain the merits and demerits of collection of data through Observations.
[5]

b) Write a note on “Rating scale s as a Scaling technique (with examples).”[5]

Q5) a) Write a note on Multiple correlation and regression. [5]
b) Explain the steps involved in procedure for hypothesis testing. [5]

P.T.O.
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Q6) a) What is a  t-test? When it is used and for what purpose? Explain with
examples. [5]

b) Discuss in brief the important factors needed for a Technical report. [5]

Q7) a) Discuss the precautions to be taken for writing Research Reports. [5]
b) Explain Simple Regression Analysis Method. [5]

Q8) Write a research proposal for a suitable research problem (any problem
related to Civil engineering can be considered) to a funding agency with
reference to the following terms: Title, Introduction, origin of the problem,
expected outcome, literature review, Significance of the study in the
context of current status, objectives, methodology, year wise plan. [10]


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Total No. of Questions :8]

[5355] - 49
M. E. (Civil) (Structures)

DESIGN OF RCC & PRESTRESSED CEMENT CONCRETE
BRIDGES

(2013 Pattern) (Semester - III)

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

1) Answer any five questions.
2) All answers should be written in same book.
3) Figures to the right indicate full marks.
4) Use of IRC - 5, 6, 18, 27, 45, 78 & 83 codes IS 1343, IS 456 - 2000 is allowed.
5) Mere reproduction of theory from IS or IRC codes as answer will not get full credit.
6) Neat diagrams must be drawn wherever necessary.
7) Assume any other data if necessary.

P4500 [Total No. of Pages :3
SEAT No. :

Q1) a) What are the factors affecting the span of bridge [5]
b) Write note on classification of bridges [5]

Q2) a) Explain importance of Impact load analysis on road bridges [5]
b) Explain IRC Class A and Class B standards of loadings [5]

Q3) Design only slab the slab culvert with the data: [10]
Clear span of the culvert = 6m
Clear carriage way width = 7.5m
Size of kerb = 200mm x 600mm
Average thickness of wearing coat 80 mm
Use material M25, Fe 500
Loading class AA
Draw the cross section showing details of reinforcement at mid-span and at
junction of the slab are kerb.

P.T.O.
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Q4) Design the deck slab only and calculate the maximum bending moment and
shear force intermediate post tensioned prestressed concrete bridge girder
for the following. Effective span = 14m, width of carriageway = 7.5m, No. of
beams 4, equally spaced along the carriageway width, spacing of cross
girders= 4m c/c, width of footpath on either side of carriageway = 1m loading
class = IRC class AA, kerb size = 200 X 600mm, Material M25 & TMT for
deck slab. [10]

Q5) a) Differentiate between rigid frame bridges and simply supported bridges.
[5]

b) Explain factors affecting design of rigid frame bridges. [5]

Q6) Design a reinforced elastomeric bearing at a pinned end of a plate girder of a
bridge with following data. [10]

Maximum vertical load = 600 kN
Dynamic vertical load = 60 kN
Transverse lateral load = 50 kN
Longitudinal load = 60 kN
Longitudinal total translation = 10 mm
Rotation at support = 0.003o

Shear modulus of elastomeric bearing = 1.2 N/mm2

Allowable comp. stress for concrete. = 8 N/mm2

Allowable comp. stress for elastomer = 10 N/mm2

Q7) a) Explain the forces acting on wing wall for bridges. [5]
b) Explain with sketches, the type’s wing walls. [5]

Q8) Design open well type foundation for a pier in sandy soil for following: [10]

Diameter of pier at bottom = 1.8m
Height of bearing above the maximum scour level = 20m
Permissible horizontal displacement at bearing level = 10 mm
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Total vertical load including self-weight of pier = 8000 kN
Total lateral force at scour level = 160 kN
Submerged unit weight of soil = 10 kN/m3

Material of pier and footing = M40 & Fe500
Velocity of water current = 3m/s consider cross current ratio
Design the RCC well and check the stresses at the staining.


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Total No. of Questions : 8]

[5355]-52
M.E. (Civil) (WREE)

ENVIRONMENTAL CHEMISTRY & MICROBIOLOGY
(2013 Pattern) (Semester - I) (501082)

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

1) Attempt any five questions.
2) Figures to the right indicate full marks.
3) Use of electronic pocket calculator is allowed.
4) Assume suitable data if necessary.

P4502 [Total No. of Pages : 2

SEAT No. :

Q1) a) Explain the procedure for selection of sampling site & minimum number
of travers point. [5]

b) Give the procedure for particulate matter sampling. Also explain sample
recovery method & necessary calculations required. [5]

Q2) a) What are the various air pollution dispersion models? Explain any two.
[5]

b) A thermal power plant burns 120000 Kg of coal with 6% sulphur content.
The particulate concentration in flue gases is 10 g/m3 & the gas flow rate
is 25 m3/sec. Calculate minimum stack height required. [5]

Q3) a) Explain different types of reactors, their chemical reactions involved &
their characteristics. [4]

b) Explain the following : [6]

i) AAS.

ii) Gas chromatograph (GC).

Q4) a) Enlist Recyclable materials observed in solid waste & Explain recycling
of any two of them. [6]

P.T.O.



2[5355]-52

b) The initial volume of a mass of solid waste is 15 m3. After compaction,
the volume is reduced to 3m3. [4]

i) Compute the percent volume reduction & the compaction ratio.

ii) If it is desired to obtain a volume reduction of 90 percent what will
the compaction ratio have to be?

Q5) Enlist various adsorbent materials. Explain adsorption using activated carbon
& activated alumina. [10]

Q6) Which are various instruments used for pollution analysis? Also explain their
applications. [10]

Q7) a) A primary clarifer has an average influent TSS (Total Suspended Solids)
concentration of 250 mg/L. If its TSS removal efficiency is expected
tobe 60 percent. What is the expect average effluent TSS concentration?

[4]

b) Explain Recirculation of flow through a trickling filter. [6]

Q8) a) The BOD removal efficiency of a trickling filter system is 79 percent,
and the efficiency of the primary treatment that precedes it is 35 percent.
If the raw BOD is 200 mg/L, what is the effluent BOD? Is the treatment
plant providing an efficiency that meets the requirement for second ary
treatment? [4]

b) An aeration tank has an MLSS concentration of 2000 mg/L. After settling
for 30 min in a 1 - L graduated cylinder, the sludge volume is measured
to be 150 ML. Compute the SVI of the sludge. [2]

c) Write a short note on contact stabilization method used as modification
of activated sludge process. [4]


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Total No. of Questions :8]

[5355] - 54
M. E. (Civil) WREE

Research Methodology Treatment
(2013 Pattern) (Semester - I) (501004)

 Time : 3 Hours] [Max. Marks :50

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

P4504 [Total No. of Pages :2
SEAT No. :

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

Q2) a) Discuss in brief the format of a research proposal. [5]
b) Distinguish the errors encountered in selecting a research problem. [5]

Q3) a) Write a note on “Sources of literature review”. [5]
b) Explain in brief the important scaling techniques.  [5]

Q4) a) Why should the data collected for research must be checked for reability,
suitability and adequacy? [5]

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

Q5) a) Write a note on principal component Analysis. F [5]
b) Explain the steps to be followed for discriminant analysis. [5]

Q6) a) Discuss the important characteristics of Chi-Square test. [5]
b) Explain the centroid method of factor Analysis. [5]

P.T.O.
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Q7) a) Discuss the important considerations for publishing the research in a
journal paper. [5]

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

Q8) Write a research proposal for a suitable research problem (any problem
related to Civil engineering can be considered) to a funding agency with
reference to the following terms: Title, Introduction, origin of the problem,
expected outcome, literature review, Significance of the study in the
context of current status, objectives, methodology, year wise plan. [10]


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Total No. of Questions :8]

[5355] - 59
M. E. (Civil) Water Resources and Environmental Engineering

DAM ENGINEERING
(2013 Pattern) (Semester - III) (601093)

 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.

P4509 [Total No. of Pages :2
SEAT No. :

Q1) a) Explain design of concrete dams. [4]
b) Explain any one foundation treatments in gravity dams in detail. [6]

Q2) a) What are basic principles of dam design? Explain step by step procedure
for design of earthen dam. [7]

b) Discuss stability analysis for sudden drawdown case in earthen dam.[3]

Q3) a) Explain any one theory for design of arch dam. [7]
b) State various forces acting on arch dam with neat sketch. [3]

Q4) a) Explain various types of rock fill dams and draw the sketch of one of
them. [6]

b) What is buttress dam? Explain the classification of buttress dam. [4]

Q5) a) Explain straight drop spillway and ogee spillway. [6]
b) Explain side channel and siphon spillway. [4]

P.T.O.
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Q6) a) Explain determination of settlement of earth dam embankments. [6]
b) Explain determination of settlement and lateral movements in dam. [4]

Q7) a) State objectives of Central Water Commission. [4]
b) Explain functioning of Global Water Partnership (GWP). [6]

Q8) a) How does global warming increased by large dams? [6]
b) What is the impact due to construction of dam on displacement and

rehabilitation? [4]


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Total No. of Questions : 8]

[5355] - 61
M.E. (Mechanical)

DESIGN ENGINEERING
Advanced Mathematics

(2013 Pattern) (Semester - I) (507201)

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) Use of electronic pocket calculator is allowed.
5) Assume suitable data if necessary.

P4510 [Total No. of Pages : 3

SEAT No. :

Q1) a) Find an orthonormal basis for the Euclidean space R3, by applying Gram-
Schmidt’s method to the following vectors : [5]

(2, 2, 1), (–2, 1, 2) and (18, 0, 0).

b) IF W = φ + iψ represents a complex potential for an electrostatic field
which is analytic, if the potential function φ = x3 – 3xy2 + 3y, find its
complex conjugate ψ, which is the stream function. [5]

Q2) a) Evaluate ( )( )C

2

1 2

cos z
dz

z z

π
− −∮  where C: 2.5z = . [5]

b) Find the Laplace Transform of the saw tooth wave periodic function

( )
T

kt
f t =  for 0 Tt< < , f(t + T) = f(t). [5]

Q3) a) Solve the initial value problem using Laplace Transform where
2

2
4 4 64sin 2

d y dy
y t

dt dt
− + = , ( )

0

0 0, 1
dy

y
dt

 = = 
 

. [5]

b) Find the power series solution of ( )
2

2
2

1 2 2 0
d y dy

x x y
dx dx

− − + = . [5]

P.T.O.
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Q4) a) Given the values of u(x, y) on the boundary of the square as in the figure
below evaluate the function u(x, y) satisfying Laplace equation

2 2

2 2
0

u u

x y

∂ ∂+ =
∂ ∂

. [5]

1000 1000 1000 1000

2000 0

2000 0

1000 0
500 0

b) Find the eigen value of largest modulus and the associated eigen vector

by power method of the matrix 

2 1 0

A 1 2 1

0 1 2

− 
 = − − 
 − 

 and 0

1

X 0

0

 
 = 
 
 

. [5]

Q5) a) Given 
2

2

U U
25

t x

∂ ∂=
∂ ∂

 and u(0, t) = 0 = u(10, t) and ( ) ( )1
,0 10

25
u x x x= − ,

choosing h = 1, k suitably, find U
ij
 for 0 9i≤ ≤ , 1 4j≤ ≤ . [5]

b) Using Galerkin’s method, solve the differential equation

d dy
x y x

dx dx
 + = 
 

, where y(0) = y(1) = 0. [5]

Q6) a) Find the curves on which the functional ( )
1

2

0

12y xy dx ′ +   with y(0) = 0

and y(1) = 1 can be extremized. [5]

b) Find the solution of Linear equation system by least square method
2x + 3y = 9, x – y = 5, 3x – 2y = 1. [5]
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Q7) a) Show that the bilinear transformation 
2 3

W
4

z

z

+=
−

 maps the circle

x2 + y2 – 4x = 0 in to the line 4U + 3 = 0. [5]

b) Find the Fourier transform of ( )
21 ; 1

0 ; 1

x x
f x

x

 − <= >
. [5]

Q8) a) The system shown in figure begins to vibrate with initial displacement.
Assuming that there is no friction, determine the normal frequencies &
normal modes of vibrations. [5]

b) Solve U
tt
 = U

xx
 upto t = 0.5 with a spacing 0.1 subject to U(0, t) = 0 =

U(1, t), U
t
(x, 0) = 0 and U(x, 0) = 10 + x(1 – x). [5]


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σ
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[5355] - 64                                      1

Total No. of Questions :7]

[5355] - 64
M. E. Mechanical (All Branches)
RESEARCH METHODOLOGY

(2013 Pattern) (Semester - I)

 Time : 3 Hours] [Max. Marks :50

Instructions to the candidates:
1) Answer any five questions.
2) Neat Diagrams should be drawn wherever necessary.
3) Figures to the right indicate full marks.
4) Use of pocket calculator & different gas charts as applicable is allowed.
5) Assume suitable data if necessary.

P4513 [Total No. of Pages :2
SEAT No. :

Q1) a) Discuss the motivation for doing research. [5]
b) Discuss the eight step model for Research Process starting from

formulation of research problem till research report writing. [5]

Q2) a) Discuss the significance of literature review at Research during various
stages of research. [5]

b) Discuss the steps to review literature. [5]

Q3) a) What is Pilot study of a Research Problem? [5]
b) What are the possible errors in selecting a research problem?  [5]

Q4) a) Discuss the concept of Research Design. [5]
b) Discuss the format / outline of Research Proposal and explain briefly

each section. [5]

Q5) a) Discuss simple linear models. [5]
b) Discuss different methods for testing hypothesis. [5]

P.T.O.
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Q6) a) Define:
i) Mean ii) Weighted mean
iii) Median iv) Mode
v) Measure of Central tendency. [5]

b) Define:
i) Range ii) Accuracy
iii) Precision iv) Sensitivity
v) Resolution vi) Threshold / Dead zone. [5]

Q7) a) Explain Linear Regression Equation. [5]
b) Explain the structure for writing a research report. [5]


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[5355] - 69                                      1

Total No. of Questions :8]

[5355] - 69
M. E. Mechanical (Design Engineering)

MECHANICAL MEASUREMENT AND CONTROL
(2013 Pattern) (Semester - III) (602214)

 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 electronic pocket Calculator is allowed.
5) Assume suitable data, if necessary.

P4518 [Total No. of Pages :3
SEAT No. :

Q1) a) Define sensitivity drift and zero drift. What factors can cause sensitivity
drift and zero drift in instrument characteristics? [5]

b) Instruments are normally calibrated and their characteristics defined for
particular standard ambient conditions. What procedures are normally
taken to avoid measurement errors when using instruments that are
subjected to changing ambient conditions? [5]

Q2) a) In a survey of 15 owners of a certain model of car, the following figures
for average petrol consumption were reported. 25.5 30.3 31.1 29.6 32.4
39.4 28.9 30.0 33.3 31.4 29.5 30.5 31.7 33.0 29.2 Calculate the mean
value, the median value and the standard deviation of the data set. [6]

b) Explain the difference between systematic and random errors. What are
the typical sources of these two types of error? [4]

P.T.O.
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Q3) a) Following table gives the aptitude test scores and productivity indices of
8 randomly selected workers. [6]

Aptitude 57 58 59 59 60 61 62 64
Score
Productivity 67 68 65 68 72 72 69 71
Index

Calculate the correlation  coefficient between the aptitude score and productivity
index.

b) Explain the construction and working of electromagnetic flow meter.[4]

Q4) a) Explain principal and working of Acoustic thermometer. [5]
b) Explain principal and working of Coriolis flow meter used to measure

the mass flow rate of liquids, with neat sketch. [5]

Q5) a) List out various methods of torque measurement. Explain any one in
detail. [5]

b) List out various instruments for frequency measurement. Explain
stroboscope in detail. [5]

Q6) a) Figure Q6 (A) shows an error time graph. Sketch the PD controller
output w.r.t time Kp = 7% / %, KD = 0.75% / s and m(0) = 45%. [5]



[5355] - 69                                      3

b) Write a note on analysis of second order system using Bode Plots. [5]

Q7) a) Characteristic equation of system is given by 3 250.2 48 3.053 0S S s k+ + + = .
Find value of k , if system is stable by using Routh Hurwitz criterion.[5]

b) Derive the transfer function 2 1( ) / ( )S T Sθ  and input τ  for the lossless gear
system shown in Figure Q7 (B). [5]

Q8) a) Explain Proportional + Derivative Controller. [6]
b) Write a note on Pole placement using Ackerman’s formula. [4]


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Total No. of Questions : 8]

[5355]-71
M.E. (Mechanical) (Heat Power / Energy) Engineering

ADVANCED MATHEMATICS AND NUMERICAL METHODS
(2013 Pattern) (Credit Pattern) (507101) (Semester - I)

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) Use of electronic pocket calculator is allowed.
5) Assume suitable data if necessary.

P4519 [Total No. of Pages : 4

SEAT No. :

Q1) a) The pressure and volume of a gas are related by the equation PV    = k,
where    and ‘k’ are constants. Fit this equation for the set of
observations : [5]

P(kg/cm2) 0.5 1 1.5 2 2.5 3

V (lit.) 1.62 1 0.75 0.62 0.52 0.46

b) Find the real root of the equation 
10.log 1.2xx =  by false position method.

Correct to four decimal places. [5]

Q2) a) Solve by LU decomposition method, the system of equations : [5]

2x + 3y + z = 9

x + 2y + 3z = 6

3x + y + 2z = 8

b) What is advantage to use Lagrange’s interpolation formula? Find y at
x = 9 for the data : [5]

x 5 7 11 13 17

y 150 392 1452 2366 5202

by using above formula.

P.T.O.
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Q3) a) Find the natural cubic spline and evaluate y(1.5) to the following data : [5]

x 1 2 3

y –6 –1 16

b) Use Romberg’s method to compute 
2 2

2
0

sinx x
dx

π

π . [5]

Q4) a) Find the integration of ( )
4

3

0

cos 6x x dx− +  using 3 point Gauss-Legendre

formula. [5]

b) Find the largest eigenvalue of the matrix using Power method. [5]

1 3 1

A 3 2 4

1 4 10

− − 
 =  
 − 

Q5) a) Using Given’s method reduce the following matrix to the tridiagonal

form 

2 1 3

A 1 4 2

3 2 3

 
 =  
  

. [5]

b) Apply Runge-Kutta method of fourth order to find approximate value of

y for x = 0.2 in step of 0.1, if 2dy
x y

dx
= + , given that y = 1 when x = 0.

[5]

Q6) a) Using Adams-Bashforth predictor corrector method find y at x = 1.4,

given that ( )2 1
dy

x y
dx

= + , y(1) = 1, y(1.1) = 1.233, y(1.2) = 1.548,

y(1.3) = 1.979. [5]



3[5355]-71

b) Use Gauss-Seidel method to solve the partial differential equation :

2 2

2 2
0

u u

x y

∂ ∂+ =
∂ ∂  represented by a mechanical system. (Carry out five

iterations). Given that

[5]

Q7) a) Solve the system of equations : [5]
27x + 6y – z = 85
x + y + 54z = 110
6x + 15y + 2z = 72
by Gauss-Seidel iteration method.

b) Solve the equation : 
2

2

u u

t x

∂ ∂=
∂ ∂

[5]

Subject to the conditions :

u(x, 0) = sin πx, 0 1x≤ ≤
u(0, t) = 0     for all t
u(1, t) = 0     for all t
by Crank Nicolson method

(Take 
1 1

,
3 36

h k= = )

1 1

0

0

0

0

0 0

u3

u1

u4

u2

y

0

0

o 0

0

0
(1, 2)

(1, 1)

(2, 2)

(2, 1)

x

t

3
2

3
2
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Q8) a) Evaluate the pivotal values of the equation [5]
2

2
16 xx

u
u

t

∂ =
∂

, taking 4x = 1 upto t = 1.25. The boundary conditions are

i) u(0, t) = 0,     for all t

ii) u(5, t) = 0      for all t

iii) 0
u

t

∂ =
∂

 at       t = 0

iv) u(x, 0) = x2(5 – x)

b) Solve the equation 
2

2

d y
x y

dx
= +  with boundary conditions y(0) = y(1) = 0.

[5]


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Total No. of Questions : 7]

[5355]-76
M.E. (Mechanical - Heat Power Engg.)
AIR CONDITIONING TECHNOLOGY
(2013 Course) (Semester - II) (502108)

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

1) Answer any 5 questions out of 7.
2) Use of steam tables, p-h chart, Psychrometric chart and scientific calculator is

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

P5279 [Total No. of Pages : 3

SEAT No. :

Q1) a) What is standard psychrometric chart? Under what conditions it is
applicable? [5]

b) Discuss the various types of fans and their operating characteristics used
in Air Conditioning. [5]

Q2) The following information is related to a Laboratory application. [10]

Outdoor design : 32 ºC DBT, 13 gms/kg of dry air

Indoor design: 24 ºC DBT, 10 gms/kg of dry air

RSH = 35 kW, RLH = 19 kW, Ventilation air quantity : 71 m3/min.

The temperature difference between room air and supply air is 11 ºC maximum.

Find :

a) ESHF,

b) ADP,

c) Reheat required with revised ESHF = 0.74,

d) Supply air quantity

e) Grand total heat.

P.T.O.
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Q3) a) Enumerate all the conditions and factors governing the choice of inside
design conditions. [6]

b) Write a note on Air Washer. Which psychrometric process is not possible
using Air Washer. [4]

Q4) Differentiate clearly between direct and indirect evaporative cooling systems.
Show the processes on chart. Explain the working of a two stage evaporative
cooling system using cooling tower. [10]

Q5) a) Explain concept of Infiltration load with suitable examples. [5]

b) Desert air cooler is used to cool the air from 40 ºC DBT and 15% RH to
25 ºC by Evaporative cooling. Estimate the volume flow rate of air in m3/
min and the quantity of water required per hour for a cooling capacity of
4 TR. Assume efficiency of evaporative cooler as 90%. [5]

Q6) a) What are the important considerations for hotel air conditioning? [5]

b) Explain the concept of Air locks, Air curtains and Air Showers with
suitable examples. [5]

Q7) Conditions of air entering the coil is 40 ºC DBT and 25 ºC WBT and leaving
the coil is 24 ºC DBT and 18 ºC WBT. Air quantity is 28 m3/min. Evaluate the
performance of coil by calculating : [10]

a) Cooling coil capacity in TR.

b) Sensible heat removed by the coil.

c) Latent heat removed by the coil.

d) ADP.

e) Coil bypass factor.
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Total No. of Questions :7]

[5355] - 79
M. E. (Mechanical - Heat Power Engg.)

DESIGN OF HEAT TRANSFER EQUIPMENTS
(2013 Pattern) (Semester - III)

 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.

P4525 [Total No. of Pages :3
SEAT No. :

Q1) a) What are the various standards used in heat exchanger design [5]
OR

Give the detailed classification of heat exchangers.

b) Explain in detail the Bell Delaware Method for heat exchanger design.[5]

Q2) a) An oil cooler of the tubular heat exchanger cools oil from temperature of
85oC to 35oC by a large pool of stagnant water assumed to be at 25oC.
The tube carrying oil is of 35m long and 25mm inside diameter. The
specific heat an specific gravity of oil are 2.51 kJ / kg.K and 0.8
respectively. Average velocity of oil in the tube is 60 cm/s. Estimate the
overall heat transfer coefficient obtainable from system. [5]

b) Draw the temperature distribution in heat exchanger for following
configuration. [5]
i) Evaporator
ii) Condenser
iii) One shell pass two tube pass
iv) Cross flow with both fluid unmixed

P.T.O.
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Q3) a) How pressure drop in the heat exchanger affects the performance of the
heat exchangers? List down the different losses in the heat exchangers.[5]

b) How the pressure drop in the heat exchanger presented non-dimensionally.
Which are the different parameters considered in this presentation. [5]

OR

Which are the different parameters contributing the pressure losses in
shell and tube heat exchangers.

Q4) a) Explain in detail the Wilson Plot Technique [5]

b) In order to cool the lubricating oil for the large industrial gas turbine
engine, a counter flow concentric tube heat exchanger is used. The flow
rate of the cooling water through the inner tube (D1 = 25 mm) is
0.21 kg / s, while the flow rate is of the oil through annulus (Do = 45 mm)
is 0.11 kg / s. The inlet and outlet temperature of the oil is 100oC and
60o C respectively. The water enters at 300C to the exchanger. Calculate
the length of the tube. Neglect tube wall thermal resistance, fouling factor
and the heat loss to the surrounding. Take the following properties at
bulk mean temperature. [5]
Engine oil at 80oC : Cp = 2131 J/kgK, μ = 3.23x10-6 N.s/m2,
k = 0.138 w/mK
Water at 30oC : Cp = 4174 J/kgK, μ  = 725x10-6 N.s/m2,
k = 0.6250 w/mK, Pr = 4.85.

Q5) a) What are the different parameters considered in the designing and selection
of the cooling tower. [5]

b) Enlist the different types of cooling towers used in industrial applications.
Explain any one in detail. [5]
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Q6) a) Write a short note on induction furnace design. [5]

b) What are the different types of furnaces used in the industrial applications?
Explain furnace used in bakery application in detail. [5]

Q7) Write a short note on (Any Three). [10]
a) Electronic cooling systems.
b) Use of nano particles in heat transfer equipments.
c) Heat transfer augmentation techniques.
d) Thermal interface materials.
e) Heat pipe.


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Total No. of Questions :8]

[5355] - 89
M. E. (Mechanical) (Automotive Engineering)

AUTOTRONICS
(2013 Pattern) (Semester - III)

 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.

P4532 [Total No. of Pages :2
SEAT No. :

Q1) Explain in brief Supplemental Data Bus Networks with application in modern
automobiles for communication. [10]

Q2) Explain Microprocessor and microcomputer applications in automobiles w.r.t.
engine coordination units for wiper, power windows, air-conditioning in modern
cars. [10]

Q3) Discuss antilock braking systems in passenger cars w.r.t. need, sensors and
actuators involved and advantages. [10]

Q4) Describe important dash board indications with significance and sensors used.
[10]

Q5) Discuss the safety and comfort features of Airbag and Belt tensioners. [10]

Q6) Explain with a neat block diagram Multi Point Fuel Injection System. [10]

P.T.O.
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Q7) Explain with block diagram, Rollover Protection systems with sensors used
and advantages. [10]

Q8) a) Explain automatic temperature control in modern automobiles. [5]
b) Explain gas analyzer with important specifications and advantages. [5]


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Total No. of Questions :7]

[5355] - 99
M. E. (Mechanical) (CADM&E)
OPTIMIZATION TECHNIQUES

(2013 Pattern) (Semester - III)

 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 indicate full marks.
4) Use of calculator is allowed.
5) Assume suitable data, if necessary.

P4539 [Total No. of Pages :2
SEAT No. :

Q1) Maximize : 1 2 32f x x x= + + [10]

Subject to 1 2 32 2x x x+ − ≤

1 2 32 5 6x x x− + − ≥ −

1 2 34 6x x x+ + ≤

1 0, 1, 2,3X i≥ =   using Simplex Method.

Q2) How optimization problem can be formed & Discuss classification of
optimization problem. [10]

Q3) Solve Minimize 2( ) 54 /f x x x= +  using Newton Raphson Method. [10]

Q4) Discuss Exhaustive Search Method & Bounding phase method for bracketing
[10]

Q5) Find OPtimum solution using variable elimination Method, Minimize
2 2 2 2

1 2 1 2 1 2( , ) [X X 11] [X X 7]F X X = + − + + − [10]

P.T.O.
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Q6) Explain the concept of Particle Swarm Optimization. [10]

Q7) Explain the working variable elimination method & cubic search method particle
Swarm Optimization. [10]


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