
�������	
	�

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

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

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

��� ������
���	��
 ���

�� ����
������
�������


�� �����	����������
��������


�� �����������
���������

��  �
���!�		�������	

���  ������
�����"�#��	��������	������������
���	�	��$
��
��������%&'�(		���
�
)!*"���
	�������
��
�+�
��,,,��
���������	�����	���-��������
��	��	��������	
�
�.�/���������
��
�	��������&� �����&0&�1�'2345��-�00�1�%�45����
�������
�������%&6��& ���

Total No. of Questions : 6]

[Total No. of Pages : 2

[5155] - 2
M.E. (Civil Structure)
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[5155] - 3
M.E. (Civil Structures)
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[5155] - 5
M.E (Mechanical) (Heat Power)
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[5155] - 6
ME (Mechanical Design)
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SECTION - I

Q1) a) What are the current business demands and IT systems issues? [6]

b) Discuss on complexity of today’s computing environment. [4]

c) Define System Management. Explain in detail how the growth of

Internet has affected the system management. [8]

Q2) a) Write short note on IT services availability management. [6]

b) How to determine the customer requirements? Explain the effect of

Customer requirement on the infrastructure management. [10]

Q3) a) Explain following items in brief with respect to Availability

Management [4]

i) Input & Output

ii) Critical success factors & Risks

b) What are the Factors to be considered in designing IT organizations

and IT infrastructure?  [6]

c) Explain IT Services in Continuity Management Process. [6]
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Q4) a) Explain benefits of Finance Management. [4]
b) Define the key decisions for Financial Management. [4]
c) Enlist and explain ITIL service delivery processes. [8]

SECTION - II
Q5) a) Explain the steps in incident management process. [8]

b) What is configuration management? Why should Implement
Configuration Management? [8]

Q6) a) What is a Service Desk.why it is important? [8]
b) What are the differences between incident management and problem

management? [4]
c) Explain objectives of avability Management [4]

Q7) a) What is incident management? Implement incident management with
flowchart? [10]

b) Define Release Management Policies. [6]

Q8) a) What are the important challenges in storage virtualization? Explain in
detail different types of storage virtualization. [8]

b) What are the components of NAS? What are the mechanisms for
implementation of NAS? Explain in detail how connectivity is
established for the different mechanisms. [10]



SECTION - I

Q1) a) Explain design methodology of data warehouse. [8]

b) Explain multidimensional model with suitable example. [8]

Q2) a) Discuss issues to be considered during data integration. [8]

b) Why it is necessary to preprocess data? Explain in detail Data cleaning

steps. [9]

Q3) a) What is concept description? Explain summarization based

characterization.  [8]

b) What is association mining? Explain Apriori algorithm. [9]

Q4) a) Explain different methods for handling data redundancy in data

integration. [8]

b) Explain frequent pattern growth algorithm with suitable example. [9]

Total No. of Questions : 10]
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Q5) Write a short note on  [17]

a) OLAP

b) corelation analysis

c) data mining primitives

SECTION - II

Q6) a) Explain classification using decision trees. [8]

b) Explain different parameters to evaluate classification model.  [8]

Q7) a) Explain the different distance measures in clustering mining task. [8]

b) Explain k-means clustering with suitable example. [9]

Q8) a) Explain spatial association with suitable example. [8]

b) Explain keyword association and document classification method in
text mining. [9]

Q9) a) Define information retrieval system.Describe vector space model. [8]

b) Explain Rough set data mining approach with suitable example. [9]

Q10) Write a short note on [17]

a) Genetic algorithms

b) web mining

c) outlier analysis



SECTION - I

Q1) a) Discuss the following functions of Management [10]

i) organizing

ii) controlling

b Discuss the various skills required for the manager. [6]

Q2) a) Explain the role & importance of business policy. [8]

b) Discuss in detail the steps in revising the project plan. [8]

Q3) a) Explain in detail Business ethics & social responsibility [8]

b) Write short notes on tracking project progress and financial obligations.[8]

Q4) Write short note on any three [18]

a) Process of creating work break down structure (WBS).

b) Six Sigma

c) Strategies for resolving the destructive conflict. d) planning of an IT

project

--—
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SECTION - II

Q5) a) Explain the application of IT in agriculture sector. [8]

b) Discuss supply chain management (SCM) as modern approach to
management. [8]

Q6) a) State and explain various project quality standards. [8]

b) Explain in detail stress management [8]

Q7) a) Explain the process of creating budget in details. [8]

b) Establish the relation between project estimation and risk management.[8]

Q8) Write short notes on [18]

a) IPR and Cyber law

b) Energy management & Energy audit

c) Application of IT in Banking & insurance.



SECTION - I

Q1) a) Describe the technological steps involved in the fabrication of hybrid
MICs [9]

b Discuss Impedance and admittance parameters. [8]

c) Write a short note on: Monolithic microwave integrated circuits. [8]

Q2) a) Write a short note on: [12]

i) Microstrip line

ii) Coplanar line

iii) Slot line

b) Design a circular microstrip antenna using a substrate (RT/Duriod 5880)
with a dielectric constant of 2.2, h=0.1588cm (0.0625in) so as to
resonate at 10 GHz. [13]

Q3) a) How the calibration of network analyzer is achieved? [13]

b) What are microwave discontinuities? Discuss in detail. [12]

Total No. of Questions : 6]
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SECTION - II

Q4) a) A two port network has the scattering matrix shown below: [16]

0 0

0 0

0.15 0 0.85 45

0.85 45 0.2 0

⎡ ⎤∠ ∠ −
⎢ ⎥

∠ ∠⎣ ⎦

i) Is this network lossless?

ii) Is this network reciprocal?

iii) What is the return loss at port I when all ports are terminated with
matched load?

iv) What is the return loss at port 2 when all ports are terminated with
matched load?

b) Explain uncertainty and confidence in measurement. [9]

Q5) a) Explain in detail the techniques involved in the measurement of noise
in MIC circuits. [13]

b) Explain in brief power splitter and coupler. [12]

Q6) Write a notes on applications of MICs to [25]

a) Radio System

b) Satellite Communication

c) Broadcast System

d) Future trends’ in MICs.



SECTION - I

Q1) a) Describe the evolution of wireless communication [9]

b Explain FDMA multiple access technique. Compare it with other
techniques. [9]

Q2) a) Discuss [8]

i) Erlang distribution

ii) Spectral efficiency

b) Discuss the traffic measurement units in mobile communicaiton. [8]

Q3) a) Write a note on co-channel interference suggest techniques to remove
it. [8]

b) Discuss pathloss in mobile communication. [8]

Q4) a) Explain different channels used in GSM. [8]

b) Write a note on privacy and security in GSM. [8]

Total No. of Questions : 8]
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SECTION - II

Q5) a) Compare GSM & CDMA. Explain IS-95 architecture. [9]

b) Explain soft hand off in CDMA. [9]

Q6) a) Describe physical & logical channels of IS-95. [8]

b) Explain diversity techniques in mobile communicaiton. [8]

Q7) a) Explain any one spread spectrum technique used in wireless
communication. [8]

b) Write a note on GMSK modulation technique. [8]

Q8) a) Explain OFDM technique in detail. [8]

b) Write a note on RLS algorithm.` [8]
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Total No. of Questions : 8]

[5155]-109

M.E. Civil (Construction & Management)
TQM  IN  CONSTRUCTION
(2013 Pattern) (Semester - III)

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

1) All Questions Carry 10 Mark Each.
2) Attempt any five question out of Eight.
3) Neat Diagrams must be drawn wherever necessary.
4) Assume suitable data if necessary.
5) Figure to the right indicate full marks.
6) Use of Electronic calculator is allowed.

P4851

Q1) a) Give various definition of quality and explain their meaning in context
to construction sector [5]

b) Discuss in detail various factor affection quality of construction. [5]

Q2) a) Write short note on : Destructive & Non Destructive testing. [5]

b) Explain with example applications of dispersion method in quality
control of construction activities. [5]

Q3) Discuss in detail various technical & managerial competencies required for
achieving quality. [5+5]

Q4) a) Discuss in detail the role & responsibility of Quality inspection team.[5]

b) Explain the importance of quality circles for successful implementation
of TQM principles. [5]

P.T.O.

[Total No. of Pages : 2

SEAT No. :
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Q5) a) How will you apply ISO principles in construction company. [5]

b) What is the difference between ISO 9001 & ISO 9004. [5]

Q6) a) Discuss advantages of implementing TQM principles in the construction
sector. [5]

b) Discuss in detail the concept of QFD. [5]

Q7) a) Explain Six Sigma Problem solving method. [5]

b) How will you apply six sigma concepts in quality improvement
programme? [5]

Q8) Discuss in detail application of six sigma tool in following. [5 + 5]

i) RCC work in buildings

ii) Road construction
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Total No. of Questions : 8]

[5155]-121

M.E. (Civil) (Geotechnical Engineering) (Semester - I)
ROCK MECHANICS

(2013 Pattern)

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

1) Answer any 05 Questions from 08 questions.
2) Figures to the right indicate full marks.
3) Use of logarithmic tables, slide rule, Mollier charts, electronics pocket cal-

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

P4852

Q1) a) Enlist various filed of application of rock mechanics and explain any
one in detail. [4]

b) Discuss the classification of rock for engineering purpose. Explain
RMR by using strength of rock. [6]

Q2) a) Write a note on following: [4]

i) Rock bolting

ii) Rock anchoring

b) Enlist the various types of rock blasting and explain the cushion blasting
in detail. [6]

Q3) a) Explain the influence of initial stresses in rock and their measurement.[4]

b) Discuss the hydraulic fracturing method to estimate the stress in rock.[6]

P.T.O.
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Q4) a) Write a note on elastic and non elastic behavior of rock. [4]

b) Explain the determination of deformability of rock by plate bearing test.[6]

Q5) a) Write a note on Griffith’s theory of fracture initiation in rock masses.[4]

b) Discuss the factors affecting the fracture behavior of rock. [6]

Q6) a) Write a note on structural discontinuities in rock masses. [4]

b) Explain the principal of limit equilibrium method for the analysis of
rock structure. [6]

Q7) a) Enlist various modes of failure of footings on rock. Explain any one
in detail. [4]

b) Write a note on stresses and deflection of rock under footing. [6]

Q8) a) Write a note on plastic behavior of rock around tunnel. [4]

b) Explain the rock slopes with reference to modes of failure and factors
affecting. [6]
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Total No. of Questions : 8]

[5155]-123

M.E. (Civil) (Semester - II)
ADVANCE FOUNDATION ENGINEERING
(2013 Pattern) (Geotechnical Engineering)

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

1) Answer any 05 Questions from 08 questions.
2) Figures to the right indicate full marks
3) Use of logarithmic tables, slide rule, Mollier charts, electronics pocket cal-

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

P4853

Q1) a) Explain the following methods with help of neat sketch. [4]

i) Wash boring method

ii) Percussion drilling method

b) Determine the recovery ratio and area ratio of the sampler used to
obtain the soft soil sample with following details. [6]

i) Diameter of borehole 150 mm.

ii) The sampler has inside and outside diameter 68.5 mm &72.5mm
respectively.

iii) The length of sampler is 600mm and actual sample recovered is
565mm. Also comment about the soil sample obtained in the process.

Q2) a) Write a note on following : [4]

i) Electrical sounding method

ii) Seismic refraction method

P.T.O.
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b) A laboratory vane shear test was conducted in soft clay. The height
and diameter of the vanes were 12mm and 24mm, respectively. During
the test the angle of twist observed was 95.6° and K = 8 N/m. Compute
the undrained shear strength of the clay. [3]

c) Calculate the corrected SPT number for a field test conducted on a
sandy soil. [3]

i) Observed SPT number is 18 at a depth of 1.5 m from GL

ii) It is also observed that water table is lm below GL.

iii) Take γ=18.0 kN/m3 and Correction factor = 1.4

Q3) a) Differentiate between the Terzaghi’s bearing capacity theory and
Meyorhoff’s bearing capacity theory. [4]

b) A square footing of 1 .5m side is laid at a depth of 1.0m below the GL.
The soil strata at the site has γ =18.5kN/ m3, C' =0 and Ø' = 30°. Determine
the net ultimate bearing capacity of the footing if, [6]

i) the water table rises to the level of base,

ii) the water table rises to the GL,

iii) the water table is lm below the base

Q4) a) Enlist various methods of raft foundation design and explain any one
in detail [4]

b) Determine the depth of mat foundation for following data : [6]

i) Size of foundation 25m × 35 m.

ii) The live load and dead load on mat are 200 MN.

iii) The mat foundation is placed over a layer of clay.

iv) The unit weight of clay is 18.0 kN/ m3.

If C
u
 for the clay is 12.5 kN/ m2 and factor of safety is 3, also determine

the depth of the foundation.
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Q5) a) Discuss the various stability check involved in the design of cantilever
sheet pile wall [4]

b) Discuss the various methods for providing anchors for a sheet pile wall.[6]

Q6) a) Explain the use of p-y curves pertaining to laterally loaded piles. [4]

b) Determine the negative skin friction for a pile installed in cohesive soil
with pile diameter 300mm, length of pile in compressible strata 1.2 m
and undrained cohesion 10 kN/ m2. Take α = 1. [6]

Q7) a) Write a note on cellular cofferdam. [4]

b) How will you determine bearing capacity for a cofferdam founded on
soil? Enlist only the steps to be followed. [6]

Q8) a) Discuss the factors influencing the depth of well foundation. [4]

b) Write a note on Tilting of well foundation. [6]
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Total No. of Questions : 7]

[5155]-170
M.E. (Mechanical)

COMPUTATIONAL FLUID DYNAMICS
(2013 Pattern) (Heat Power Engineering)

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

1) Answer any five questions.
2) Neat diagrams must be drawn wherever necessary.
3) Use of scientific calculator is allowed.
4) Assume suitable data, if necessary and mention it clearly.

P4854

Q1) a) Derive the following governing equation. Comment on the physical
principle on which it is based on. [7]

( ) ( ). x

pu ppuV pf
t x

∂ ∂+∇ = − +
∂ ∂

b) Derive the conservative form of continuity equation in integral form
by simplifying Reynolds Transport equation. Explain the significance
of the Reynolds Transport equation. [3]

Q2) a) Consider steady two-dimensional heat transfer in a long solid body
whose cross section is given in the figure. The measured temperatures
at selected points of the outer surfaces are as shown. The thermal
conductivity of the body is k 45 w/m °C, and there is no heat generation.
Discuss the solution methodology to determine the temperatures at the
indicated points in the medium. Consider the finite difference method
and formulate the problem. Take mesh size of Δx = Δy = 2.0 cm. [5]

Fig. 1 Computational domain

P.T.O.
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b) Discretize the second order partial differential term with suitable
discretization method and show that [5]

( )
2

1 2 3
22

2 5 4i i i iu u u u u
x x

+ + +∂ − + +=
∂ Δ

Q3) a) Explain among structured and unstructured grid generation which
method is preferred in industry. Justify the comment. Explain in detail
advancing front grid generation. [5]

b) Enlist the different types of physical boundary conditions. Explain in
detail any four boundary conditions with neat schematic. [5]

Q4) Write the Euler equation in generic conservation form and explain each term.
Discretize following equations [10]

0u uc
t x

∂ ∂= =
∂ ∂

Using

a) MacCormack scheme

b) Lax-wendroff scheme and

c) Upwind scheme

Q5) a) What are the different convergence acceleration techniques? Write in
detail the multigrid methods. [5]

b) Simplify the two dimensional Navier Stokes equations in differential
form using Stokes assumptions to convert shear stress term into velocity
components and viscosity terms i.e. dynamics viscosity (μ) and second
viscosity (λ). [5]

Q6) a) Write in detail the necessity of the turbulence modeling. Explain
Reynolds average Navier Stokes (RANS) model in detail. [5]

b) Classify turbulence modeling. Explain k - ω turbulent model. [5]
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Q7) a) Write a grid generation method in any suitable commercial software.
What are the important criteria considered for grid generation? Explain
how grid quality affects the CFD solution. [5]

b) Explain how CFD analysis will contribute in the context of following
examples [5]

i) Hot air recirculation in industrial furnace

ii) Electronic cooling



��������	��
��������������

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

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

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

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

����� ���������	��
���������

�������	��

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

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

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

�� 0��	�����	��������	�

��� +�	��������������	�������	���


���� 1�����	���	������	���	�����	��

�� 2���� ��	� �	��	�����	� 
����������� �� �	��� 	�����	�� ���� ��������
������������ ���

�� !���	������

��� !�
	�	�

���� 3	���	���������������	�����

�-� !������������������������
�����	


������



�����������

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

�� 1�	���	�	���������	��������	���	�����	�.�
�#��������	
����$)������

�	�-	�����, 4!��+�	������ ��������	������	��� ���5))�&�(����+�	����
	�	��� ��	� �	��� 	�����	�� ��� ������ ����� �� ����� ����� ���	� ��
$, )�&�(���������	����	����	�,)����
���	�	���
�,��������
	�	���	
��	����	��������	���	6���	
��7	��	�����	��	������	����	�	
��#��	������
���	���8�	����������
���/ ���

������	��� 0 0 2 0

ps s180 ,C 2.71kJ/ kg ,h 600W/ msatt C C C= = =

�������/� 0 2 01 / , 1W/ mpg gC kJ kg C h C= =

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

�� 9����������������	���
	�	������	6���	
������
�	���	�	��������������	
�����	� 
	-	������ $ ��������� ��	������ ��	��� ���������� ��
 �&�(&����+�	���	����	������	���	�������	���
	�	��-���������"")��
���:����	������	�	���	�
��;")�������:���+�	��	��-	�����#�������	�
���,��(�.����	����	���	��	�����	�����%�<!��+�	���
	���	�����������	

���	���
�����	���������������	�����%�<!��	�����������������	���
	�	�
�	��	�����	��+�	�6�����#����	���������	������)�*�
�#��+�	��-	������	��
�����	����	�����	�����	
�����	����	����	�����%)))��(���<!����	����	�
���	����	�,5�%���������	��
���	�	���
��*�"�������	��
���	�	��
!�������	/ ���

�� �������������	�������	���	6���	
�

��� !�
	�	��������	���	�

���� 7��������	���	6���	
��
�+��	��	����

=���	���	�������	�������
	�	����	����	

fg  0.133 bar,    51 ,    2592 / ,  s satP t C h kJ kgο= = =

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

�� :�����	���	������	�������	�����	��	
�������	�����������	�� ���



�����������

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

�� +�	������	�����	6���	
�����	�
	���	
�������	���&	�#��������������-	
��	�
	����	
��	���
����#�����
	�����������	������	� ���

�
� ����	�����������	���>9#�+��		�/ ����

�� 8�	��������������	�����	��������	��	6����	���

�� +�	�����������������	�����

�� :	��������	������	�������	���6�	��


� 1�	��������

���



��������	��
��������������

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

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

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

�����������(*�����**
 ���
�� ���������(*������-��"�������!�

P3921 ���������	��
��������

SEAT No. :

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

�� ������		���������

���  !��������������
��������

����  !��!����	���
���

�$� %������&������

$�  !����
�����������

$�� '�����������$�����		����

�� (�$���������������
������$�
�����������)�������� ���

������ ��	��		�����������������*)����)����
	� ���

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

�� +��������������
�����������
	� ���

������



�������	�
�

������ +!��������������������		���	���������	�
�����������	��		�%�����		���
���!���	��������	�
�������� ���

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

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

�� +!����������!��	��������������	����
�$��������	���������	!���� ���

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

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

�
� +�����	!������������������/ ����

�� ,���������$�
$��������������������������������

�� ,��		����0���	�

��  �����!��������	����

�����



���������� �

��������	��
��������������

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

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

���������	
��� ����������������

��������
���
���������������

�� ����� ����!�"�#��$����
��

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

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

,� -��
"���+��+��
�����++
)���

�� ���������(+��������"�������!�

������ ���������	��
��������

������� :

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


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

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


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

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


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

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


� �	������	��
�	������	���������	�������	����'��	�����	'������	���
��
	�� ��	�'� ����������	�� ������ *���	��� ���� ��������	��� ��	��
��
�������� ���

�	
	�	



���������� 	

��� �� $���������	�������������������������#�"�����������������	�������
����#����������������	��������
	�����������������	��	���������	�'
������	���� ���


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

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


� !�����	������������������	�	�'��	��������$���������	��	�������	�����
�����������0����	�	�'��	�����#��	������	������	��������	���������'��
�����������	���������������	���� ���

��� $�	����������������������	�'�12���3��� ��
�

�� "�����������������	��


� ,��������������	���

�� 2���
	������	������������������	��'	���

�� ,�������4���

�����



�����������

������	�
�����������������

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

*+�,�!���-���%���-����  ���+*,+��
���������	
��� ���������������
��������
���
������������

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

������������������������'*�������-��!������� �

����� �������	�
�������������

�����	� :

���	�� �
�
�

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

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

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

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

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

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

������ ���
������	�����	����������������&��
�� ���

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

��� �� ���
������	�����	�������	������������+,�	����	� ���

�����'������	���	�����������	����������	�	���	�����
�����,�	����	� ���

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

��������
�����-.��	���������������
����	�������� ���

.���/�



�����������

�	� �� '�������	���	��	&���	�	���������������������	��������������	� ���

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

�
� '���	����������	�����"$� ������� ����

�� (
��	���	����
����

������	� $���������
��	��	��	�����	�

							�� +���
��	����	�	���

�����



���������� �

��������	��
��������������

����������
�	
	�����	�������������

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

���������	
��� ����������������

��������
���
���������������

�� �� ����!!�"����
��

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

�� )�%�����
�������%�������������*�!!������

+� ,��
*��!����
����-
�������!��!��
�����!!
 ���

�� ���������&!��������*�������(�

������ ���������	��
��������

������� :

��� �������	
�����������	��

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

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

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

��� �������	
�����������	��

�� ������	��������*�	��������	 ��	��	���
�������+,+� ���

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

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

����	�



���������� �

�
� �������	
�����������	��

�� ������	�������	��������������������,���	��	��������	�"�����	�������	��
����
���

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

�� ����"����	����������*�	���	�	���
��	����	"�	�����������*����	 �	����
���	�����"����	��������	�������������-.� %�������������"����	�������	�
�	 ��� ���� ���	 � ��������� ������� ��� (/� �	 � ((�  %� ���� ������� � �	
��"����	�����
!� � ����"�	�� ������"��	� ����	 ���������� ��������� ���
"����	������	��������������*����	 �	����� ���

��� �������	
�����������	��

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

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

�� ������	��"�� �	��������01�	 �2��������"���� �0)��3���#$.$�����	�
����"�������	���������������	�����	 ����������	����������	�� ���

��� ��������������4����0)	
������

�� ���	 ��	�������	 ���

�� &����������	���+�������	� ���

�� +�����
�4�����"������"�	�����5������ ���

�����



��������	��
��������������

����������	

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

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

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

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

P3925 ���������	��
���������

SEAT No. :

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


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

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

	� +��	����	������

		� ,	����	�����

			� -������	���	�����

	.� &��
��������	.�������

��� �� /#���	���������	�����������	����������	��������
�#�������	����	�
�����������&����	������������ ���


� ,�	��������������+���	�����������	�	��� ���

������



�����������

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


� /#���	���	�����������������������0���	#�1����.���.������
����
������ ���

��� �� ��������������	�������������#���	�	��������������.��	��������������
,�����������������	����.	����������	�2 ���


� ,�	��������������3����	����������������	����������� ���

��� �� ,	������������������������#���	������	�������	#���������.��	����
�	������	������	��	��������������������������	�����������4�����
�	�������������� ���


� ,�	���������������+����������	���������	���� ���

�	� �� /#���	���	���������������
������������5������� ���


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

�
� ,�	������������������������	���6	
�����7 ����

�� ��	.���������	���


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

�� +���	�	��	�������������	������������	8�����	����	�����������	�������
����	����

����



�����������

������	�
�����������������

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

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

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

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

����� �������	�
�������������

�����	�
��

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

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

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

�(�����	���������������	���	��	���������
������������������	������������
��������������)������������������������������������������������	�����
��������������	������������
������������$%%&��	��'�(�����	�����������	���	
�������	���	������������	���	�����	������������*+,��	��$+-���.
�	������������
�/���0"�����������$1��	������	����������������$%- ���

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

��� ���������	
����
�� 0��������������������������	������	������������)��	����������	�

2����������������� ���

������



�����������

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

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

��� ���������	
����
�� !�����������	������	��������	���������	�� ���
�� !�����������	������	�/��������������������������������������� ���

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

�����



�����������

������	�
�����������������

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

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

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

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

����� �������	�
������������

�����	�
��

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

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

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

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

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

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

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

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

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

�����



��������	��
�������������

����������
	
�
�	��������������	��

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

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

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

P3928 ���������	��
��������

SEAT No. :

��� ���������	
����

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

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

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

�������������	
����

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

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

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

������



�����������

�������������	
����

�� ������	�)�"��
�����	!�*� ���
�������� ��� ���

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

�	
������ ���

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

��� ���������	
����

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

,�-�&%�.�/'�
1ε� -�0�0&.������	������&000����

,
�
-�&.�/'� 2ε� -�0�0%������	������&000����

�������	��������	���	�������
�����������	����"��	!��������������������
����������������%1�/'���	!�%2�/'��

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

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

��� ���������	
����

�� �"��&0� ������ ����� ���� ��������"������� �	!�������	 ������ ����� ���
 �	�����!����	 ����	!��!�����"����%03�����������	 ����/�!�������4����
"�����������	������0�%�����5��	 �����	!�!���	����!����	��������!6�+�	!
�� *�������� ���

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

���� �����������������	 ���

��#��������	������	��

3 5 3

����

2 3
= v Where 3

15 175
and are in radians.

v v v
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Total No. of Questions : 7]

[5155]-185

M.E. (Mechanical) (CADM & E) (Semester - III)
OPTIMIZATION TECHNIQUES

(2013 Pattern)

Time : 2.30 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.

P4916

Q1) Maximize : f = x
1 
+ 2x

2 
+ x

3
[10]

Subject to 2x
1
 + x

2
 – x

1
 < 2

–2x
1
 + x

2
 – 5x3 > – 6

4x
1 
+ x

2 
+ x

3
 < 6

x
1
 > 0, i = 1,2,3 using Simplex Method.

Q2) How optimization problem can be formed & Discuss classification of
optimization problem. [10]

Q3) Solve X2 + 54/x by successive quadratic interpolation method. [10]

Q4) Explain secant method. [10]

P.T.O.

[Total No. of Pages : 2
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[5155]-185 2

Q5) Minimize F(X
1
,X

2
) = [X

1
2 + X

2 
– 11]2 + [X

1 
+ X

2
2 – 7]2

Subjected to

g
1
(x) = 26 – (X

1
 – 5)2–X

2
2 > 0,

g
2
(x) = 20 – 4X

1
–X

2
 > 0,

5 > X
1
, X

2
 > 0

Using complex Search Method, [10]

Q6) Discuss in brief simulated annealing & Particle Swarm Optimization [10]

Q7) Explain the working variable elimination method & cubic search method
particle Swarm Optimization. [10]
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���	����	����������������

�� ��������	� 
!�	�"�

#� $	!%���#�	����������&�	�����

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

&� +�(
�����	�������(������������,
!!�������

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

����� ���������	��
��������

�������	��

��� �������	
������ ��
�

�� ��������� 2 2

1 1 2 2( ) 3 14 8f X x x x x= + − � ���������� ���
1 23 6 72x x+ ≤ � �	�

1 2, 0x x ≥ �

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

�� ��"���	� ��	��	!�	�
��	��
���� �	�� �������
���	�����	!������ �	�"�'��
�
������	��
����

�� ��"���	�(�'��	��" ��	)�� ����� $��'� %"����� $�������� ���'�� 
�����"���	��

��� �� *�"�'���"��	�� ���� �����	����'�� �� ��$����'�	!������� ������������ �
�

2

1 1 1

2

2 2 2

2

3 3 3

0.5 215 5000 /

1.0 270 5000 /

0.7 160 9000 /

C P P Rs h

C P P Rs h

C P P Rs h

= + +
= + +
= + +

����	�
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' ����+
�
� ���"�'���!�	��������
�����������	��	������ �����������	�

��	�������������������	��	���� ��	������,-.�����	��/0������"�������
�
1�	��� �����	�������������� �����	!�$�����������������$�2..���

�� ��"���	��������������	�������������"��� �'�� ���!���� ����	������	!
������� �
�

3

�
� �� � �������� ��������������$��'���	�����	���"��	����� �
�

2

1 1 1

2

2 2 2

0.4 160 1 /

0.45 120 2 /

C P P K Rs h

C P P K Rs h

= + +
= + +

' ����+�����"�'���!�	��������
��
���������	��	�����1�	��� ���"����������

���������	����'��	�� ���'���	���4�' �	�� ����������������,52�-������ ��
'�������� ������
�������$�� ���	����������������6����
�

�� ��"���	��������	����	�������������"��� �"����������	!�(�'��	#�" ��	
��� ��� �
�

��� �� 7������!�	�����$��������$�$����������	���	��$����������!��$���89��
"��$����� �
�

�� � �'� � ��� ���	�������	� ����� $������� ��� �� $�	����	��$� !�	������	� �	�
����� �
�

3

��� 1���� ���
������ �'	��	�1�!�-�$�	��� ��������$����$$����	����	�����4��$�� �
��������,..�:*��9���	�� �� ����

1 2(1.0 0.2) and (0.5 1.0)L LI j pu I j pu= − = −

(0.02 0.1) , (0.03 0.15) , (0.05 0.25)a b cZ j pu Z j pu Z j pu= + = + = +

0

21 1(0.25 0.05) , V 1.0 0I j pu pu− = ∠

�����
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d q o

d q o

d q o

K cos � ��� �

2 �
[P]= K cos( � � � ��� 	 � � �

3 3
2 �

K cos( 
 � � ��� 	 
 � �
3 3

⎡ ⎤
⎢ ⎥
⎢ ⎥
⎢ ⎥
⎢ ⎥
⎢ ⎥
⎢ ⎥
⎣ ⎦

�	���� 2 1
3 3d q oK = K = K =
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b) How standard test systems can be used for power quality. Explain with
suitable example. [8]
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1) Solve any 3 questions from question No. 1, 2, 3, 4 and any 3 questions from
question No. 5, 6, 7, 8.

2) Assume Suitable data if necessary.

P4032

Q1) a) Explain issues related to deadlock and discuss any one distributed

deadlock detection algorithm. [4]

b) Write a note on distributed objects and remote invocation. [4]

Q2) a) Explain classification of agreement protocols. [4]

b) Explain mutual exclusion in distributed systems with token based and

quorum based approach. [4]

Q3) a) Explain singnal’s dynamic information structure algorithm. [4]

b) Explain Suzuki-kasami’s broadcast algorithm. [4]

Q4) a) Explain ordering of messages. [4]

b) Discuss need of computer clock synchronization explain lamport clock.

[5]

Q5) a) Explain receiver-initiated distributed scheduling. [4]
b) Discuss distributed shared memory architecture. [4]
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Q6) a) Explain synchronous check pointing and recovery. [4]

b) Write short note on mobile & ubiquitous computing. [4]

Q7) a) Discuss atomic actions and commit protocol. [4]

b) Write short note on forward error recovery. [4]

Q8) a) Explain Java messaging service from JEE architecture.  [4]

b) Explain SOAP and UDDI. [5]
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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.

P4033

Q1) a) Write a short note on : [4]
i) 802.16

ii) MPLS

b) Compare 3G and 4G networks in detail. [4]

OR

Q2) a) Distinguish between Fast Ethernet and Gigabit Ethernet. [4]
b) Explain in detail Design Consideration of High Performance

networking.. [4]

Q3) a) Describe Gigabit Ethernet in detail. [4]
b) List and explain applications of Gigabit Ethernet. [4]

OR

Q4) a) Explain the MAC layer and its devices. [4]
b) Write a short note on Full-duplex Ethernet. [4]
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Q5) a) Explain in detail ATM and its basic principles. [5]
b) Write a short note on ATM Traffic Management. [4]

OR

Q6) a) Explain in detail Interworking with ATM. [4]
b) Draw and explain ATM Protocol reference model. [5]

Q7) a) Explain in details MPLS and its considerations in the choice of cell Vs
frames. [5]

b) Draw the architecture of IP over MPLS and explain its terminologies
in detail. [4]

OR

Q8) a) Explain any two MPLS Encapsulation Standards. [5]
b) Describe the all possible research areas in MPLS? [4]

Q9) a) Write a short note on Broadband wireless networks. [4]
b) Write a note on Wimax standards. [4]

OR

Q10)a) Explain physical and MAC layer of Wimax. [4]
b) Distinguish between Fixed broadband wireless network and Mobile

broadband wireless network. [4]

Q11)a) Write a short note on mobile Wimax. [4]
b) Distinguish between GSM, GPRS and WCDMA. [4]

OR

Q12)Write a short note on :
a) HSPDA Protocol Stack. [4]
b) UMTS Protocol. [4]
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1) Attempt any three question from Q1, Q2, Q3, Q4 and one from Q5, Q6.

2) Figures to right indicate full marks.

3) Neat diagram must be drawn whenever necessary.

4) Assume suitable data, if necessary.

P4034

Q1) a) Draw and Explain TCP State transition diagram. [6]

b) Host A uses TFTP to read 2,150 bytes of data from host B. [6]

i) Show all the TFTP commands including commands needed for
connection establishment and termination. Assume no error.

ii) Show all the user datagrams exchanged between the two hosts.

Q2) a) Differentiate between Rlogin and TELNET. [6]

b) What is need of pull protocol at receiver side? Explain POP3 and
IMAP4. [6]

Q3) a) User aaa@xxx.com sends a message to user bbb@yyy.com. The latter
replies. Show all SMTP commands and responses. [6]

b) Explain TCP Tahoe and TCP Vegas. [6]

Q4) a) Explain the role of IKE Key management w.r t. security. [6]

b) Write short note on TCP Westwood and TCP Jersey. [6]
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Q5) a) Explain following protocols [7]

i) AODV

ii) DSDV

b) Explain performance of TCP in mixed wired and wireless environment.
[7]

Q6) a) Explain phases of key management in IPsec. [7]

b) Why FTP requires two TCP connections ? Explain scenario where
FTP or TFTP is preferred. [7]

����



Total No. of Questions : 12]

[Total No. of Pages : 2

������� �� �	

���� ���������������������

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

���������	
��� ��������������

��������
���
���������������

1) Attempt Q. No. 1 or 2, Q. No.3 or 4, Q, No. 5 or 6, Q. 7 or 8. , Q. 9 or 10.,
Q. 11 or 12.

2) Figure to the right indicates full marks.
3) Neat diagrams must be drawn wherever necessary.
4) Assume suitable data, if necessary.

P4035

Q1) Explain in detail Cisco IOS XR Software. Also explain components of IOS
XR Layered High Availability Architecture [9]

OR

Q2) List and explain major functions of operating system. [9]

Q3) What is “TURBOBOOT”? Give the steps needed to boot the IOS XR
software on a router. [8]

OR

Q4) What is two stage configuration model? Explain with suitable example.[8]

Q5) What is SNMP? Which different versions of SNMP those are supported by
Cisco IOS XR software? Also explain basic steps are needed to configure
SNMP on an IOS XR router. [8]

OR

Q6) What is the role of ACS server? Explain how IOS XR router is connected
to ACS server. [8]

SEAT No. :

������



���������	 �

Q7) Compare IPv4 and IPv6 models. Also list 4 different types of Interior
Gateway Protocol (IGP), Explain any two in details. [8]

OR

Q8) How IS-IS protocol implements connectionless network service? Illustrate.
[8]

Q9) Draw and explain Cisco IOS XR MPLS Architecture. Also explain following
MPLS Label Operations: Push, Pop, De-aggregate, Swap and push. [8]

OR

Q10)List and explain silent features of Label Distribution Protocol (LDP). Also
draw and explain Cisco IOS XR MPLS Architecture. [8]

Q11)Explain different components of SDR Shared Resources. Give step by step
configuration of Secure Domain Router. [9]

OR

Q12)Explain Functionalities of Three-Stage Fabric Links and Multi module
Configuration in IOS XR 3.5. [9]
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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.

P4039

Q1) Solve any two

a) Find the shortest path from a-z in the following graph [5]

b) Find the maximum flow possible in the given transport network from

a to z. [5]

c) What is hypothesis testing? Define Type-I and Type-II error with

example. [5]

Q2) Solve any two
a) There are 50 students in each of the junior and the senior classes. Each

class has 25 male and 25 female students. In how many ways can eight
representatives be selected so that there are four females and three juniors?

[5]
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b) Show that C = {0000, 1100,0011, 1111) is a linear code. What is the
minimum distance? [5]

c) For the code C = {00000, 10101, 01010, 11111} construct the
generator matrix. Since this G is not unique, suggest another generator
matrix that can also generate this set of codewords. [5]

Q3) Solve any two :
a) Consider the elements defined in the universes X andY as follows:

X = {2,4,6} and Y = {p,q,r} . Find the Cartesian product of these sets,
also find subset and draw coordinate diagram for the subset. [5]

b) Obtain the value of median from the following data of the monthly
income of 10 employees of a company in Rs. 4391, 5384, 5591,
5407, 6672, 6522, 6777, 6753, 7850, 7490 [5]

c) Write short notes on the following [5]
i) Additive property of Chi-square
ii) Chi-square as a test of ‘goodness of fit’

Q4) Solve any two
a) Find the average rate of increase in population which in the first decade

has increased by 20%,in the second decade by 30% and in the third
decade by 40%. [5]

b) The theory predicts the proportion of beans, in the four groups A,B,C,
and D should be 9:3:3:1. In an experiment among 1600 beans, the
number in the four groups were 882,313,287 and 118. Does the
experiment result support the theory? Apply chi square test. [5]

c) Explain Hamming and Lee Metrics with example. [5]

Q5) Solve any two
a) Explain Parity check code and parity check matrices with example.[5]
b) The number of automobile accidents per week in a certain community

were as follows: 12,8,20,2,14,10,15,6,9,4 Are these frequencies in
agreement with the belief that accident conditions were the same during
the 10 week period under consideration? [5]

c) Find the minimum spanning tree for the graph from Q1 a) using
Kruskal’s algorithm. [5]
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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.

P4040

Q1) a) Explain Tiling problem. Prove by mathematical induction that tiling
problem can always be solved. [5]

b) Prove by contradiction that �2 is irrational. [3]
c) Explain CCW test and give an example where it is used. [2]

Q2) a) Give steps for finding out the complexity for recursive algorithm. Give
recursive algorithm for binary search and find out its complexity by
solving the recurrence of the same. [6]

b) Solve following recurrence [4]
T(n) = n if n = 0,1,2
= 5t

n-1
 – 8t

n-2
 + 4t

n-3
 otherwise

Q3) a) Explain the term Persistent data structure. Write C code to delete the
item from singly linked list in persistent manner. Show the diagrams
before and after deletion. [6]

b) Give the algorithm for delete operation on splay tree and then perform
delete operation on following self-balancing splay tree at item 55. [4]
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Q4) a) What is the preprocessing step required for Graham Scan algorithm?
Explain with example how a wrong convex hull is generated if
preprocessing step not fulfilled. [5]

b) Give an algorithm to find the closest pair in 1-Dimension. Comment
on its complexity by solving its recurrence. [5]

Q5) a) Write the dual of following LP. [6]
Maximize Z = f(x,y) = 3x + 2y
subject to: 2x + y ≤ 18

2x + 3y ≤ 42
3x + y ≤ 24
x ≥ 0, y ≥ 0

Find the optimal solution for primal and dual.
b) Explain with figures zig-zag and zig operations on splay tree. [4]

Q6) a) Give randomized algorithm for pattern matching minimum spanning
tree. [5]

b) Prove by mathematical induction that the function given below will
always return square of the no, passed as input parameter. [5]
int sq(n)

{
if (n==O) return 0;
else return (2n + sq(n-1) -1);

}

Q7) a) Give parallel algorithm for list ranking. Explain with figure. Comment
on its complexity. [5]

b) What is triangle inequality? Give approximation algorithm for TSP.
Also prove that it is polynomial time 2 approximation algorithm. [5]

Q8) a) Create a B-tree of degree 2 with following data. Draw the tree at each
stage. [5]
5, 10, 8, 7, 9, 25, 20, 22, 45, 40, 30, 35

b) Give online algorithm for bipartite matching problem and m machine
problem [5]
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1) Solve any five questions from 8 questions.

2) Figures to the right hand indicate full marks.

3) Neat diagrams must be drawn wherever necessary.

4) Assume suitable data wherever necessary.

P4041

Q1) a) Explain the following UNIX system calls Fork, Wait, Waitpid and
Exit. [4]

b) Differentiate between program and process. [3]

c) How is the program loaded into processes? [3]

Q2) a) Explain user-level threads. [4]

b) Explain many-to-one thread implementation mechanism with example
[3]

c) What is the condition variable in Linux. [3]

Q3) a) Explain two-level page table with example. [5]

b) What is thrashing? Explain the concept of global pool and local pool
[3]

c) What is a page? [2]

Q4) a) Explain the data block allocation for UNIX’s S5FS. [4]

b) Enlist the OS issues for the virtual memory management. [4]

c) What do you mean by journaling? [2]
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Q5) a) What is distributed operating system? [2]

b) Differentiate between logical and physical clock synchronization. [4]

c) Explain any two types of transparency mechanisms in distributed
system. [4]

Q6) a) What is consistency in DSM? Explain any two consistency models
with example. [5]

b) Explain any one type of election algorithm in distributed system. [3]

c) Explain any two desirable features of Message Passing in distributed
system. [2]

Q7) a) What are different load estimation policies in distributed operating
systems? [5]

b) Explain the features of global scheduling algorithm. [5]

Q8) a) Write a short note on load transfer policies. [5]

b) Write a short note on Optimal task assignment. [5]
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1) Assume suitable data if necessary.

2) Answer any 5 out of 8 questions.

3) Figures to the right indicate full marks.

P4043

Q1) a) Explain the working of On-Demand Distance Vector Routing
algorithm. [5]

b) How ZRP reduces the control overhead in: [5]

• RouteRequest flooding mechanism employed in on-demand
approaches

• The periodic flooding of routing information packets in table-
driven approaches

Q2) a) Compare tree-based and mesh-based multicast routing protocol. [5]

b) Explain the architecture of a PRNET. [5]

Q3) a) Explain Adaptive Shared Tree Multicast Routing Protocol w.r.t: [5]

i) Tree initialization phase

ii) Tree maintenance phase

b) Write advantages and disadvantages of Location Aided Routing
protocol. [5]

Q4) a) Why does TCP not perform well in ad-hoc wireless networks? [5]

b) Which routing protocol uses a link-reversal algorithm and provides
loop-free multicast path to destination node. Explain. [5]
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Q5) a) List Type1- and Type2- update messages used in predictive location-
based QoS routing protocol. [5]

b) What are the pros and cons of assigning the responsibility of end-to-
end reliability at the application layer? [5]

Q6) a) Explain need for energy management in ad-hoc wireless networks. [5]

b) Explain the reference architecture of multicast routing protocol. [5]

Q7) a) Describe in brief generalized pulse discharge PAMAS protocol. [5]

b) Discuss the INORA QoS Frameworks for ad-hoc wireless network.
[5]

Q8) a) Explain various energy management Issues in ad-hoc networks. [5]

b) How security aware AODV protocol provides solution against black-
hole attack? [5]
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1) Answer any five questions.
2) Neat figures must be drawn whenever necessary.
3) Make suitable assumptions whenever necessary.
4) Figure to the right indicate full marks.

P4044

Q1) a) What is Autonomy? Explain three dimensions along which autonomy
can be specified. [5]

b) Explain Framework of Distribution in distributed database Design.[5]

Q2) a) Explain in detail Failures in Distributed DBMS. [5]

b) What do you mean by localization of distributed data. [5]

Q3) a) Explain the main categories of concurrency control mechanisms. [5]

b) Define false cycles? Explain False cycles with an example. [5]

Q4) a) Define Serializability. Explain View Serializabilty and conflict
Serializabilty with an example. [5]

b) Define Reliability. Discuss chain of events leading to a system failure
with a neat diagram. [5]

Q5) a) With a neat diagram explain General Architecture of a Parallel Database
System. [5]

b) Discuss Intra-Query Load Balancing with a example. [5]
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Q6) a) Discuss object servers and page servers Architecture with a neat diagram.
[5]

b) Explain Horizontal Class Partitioning. [5]

Q7) a) Explain Architecture of typical data mining system With a neat diagram.
[5]

b) Explain with a neat diagram Information flows of a data warehouse.
[5]

Q8) a) Explain Conceptual Modeling of Data Warehouses with example. [5]
b) Explain Decision Tree Algorithm with an example. [5]
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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.

P4045

Q1) a) Discuss different levels of available functional parallelism in detail with
neat diagram. [4]

b) What are the basic parallel techniques in parallel processing? Explain
in brief. [2]

c) Explain Concurrent Execution Models for Parallel Processing. [4]

Q2) a) What is a Data Hazard? Explain any two Data Hazards with example.[4]
b) Explain the role of Dynamic Scheduling in exploiting ILP. [2]
c) Explain differences between Hardware and Software speculation. [4]

Q3) a) Explain the basic compiler techniques for exposing ILP. [4]
b) Explain multithreading architecture in brief Discuss the support of ILP

to exploit thread level parallelism in detail. [4]
c) Discuss Limitations of ILP. [2]

Q4) a) Explain Distributed Shared Memory Architecture with neat diagram.
What are the limitations of Symmetric Shared Memory Architecture?[4]

b) Explain the Models of Memory Consistency. Also discuss the issues
associated with cache coherency in multiprocessor system. [3]

c) What is an Interconnection Network? Explain Multi-Stage Switch
configuration for Interconnection Network. [3]
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Q5) a) Explain the different hardware approaches in multithreading. [4]
b) Write a note on IBM Cell architecture. [3]
c) Explain the role of Multithreading in improving uniprocessor

throughout. [3]

Q6) a) Explain DRAM Technology for Memory Optimization in detail. [4]

b) Explain the role of Virtual Memory in providing protection for memory
optimization. [4]

c) Explain memory hierarchy design. [2]

Q7) a) Write notes on: [5]

i) Computational models

ii) Fine grained SIMD

b) What is Dataflow Architecture? Explain Tagged-token Dataflow
Machine approach in Dataflow Architecture. [5]

Q8) a) Explain Multicore Organization in detail. Also explain the following
configurations for Multicore Processor: [5]

i) Shared L2 Cache

ii) Shared L3 Cache

b) Discuss different multi core memory issues. [5]
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1) Answer any five questions from eight 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.

P4046

Q1) a) How critical characteristics of information are used in the study of
computer security? [5]

b) What is the use of components of C.I.A. triangle? Why is it used in
security? [5]

Q2) a) Explain the components of an Information Security? Which is the
component affected by the study of computer security? [5]

b) What is False Accept Rate and False Reject Rate? Give one example of
each. [5]

Q3) a) Explain in detail privacy in an information security context? [5]
b) Explain different assets in an organization that require protection. [5]

Q4) a) State various uses of computer forensics. [5]
b) Differentiate malware and viruses. Whether Trojan horses carry viruses

or worms? [5]

Q5) a) How is the policy different from a law? Differentiate between law and
ethics? [5]

b) Describe various features of Biometric Access Controls. [5]
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Q6) a) State the three types of security policies? Explain its uses. [5]

b) State the situation in which the result of computer forensics is used. [5]

Q7) a) Enlist various types of cybercrimes. [5]

b) Differentiate between honeypot and a honeynet? [5]

Q8) a) How to identify risks? What is the role of assets and vulnerabilities in
the risk management process? [5]

b) Explain various generations of firewall technology which are still in
common use? [5]
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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.

P4047

Q1) a) List out different types of messages exchanged across a routing socket
with brief descriptions. [2]

b) With suitable diagrams describe different scenarios when connection
is established and terminated using three way handshaking. [4]

c) List different states used to describe the operation of TCP in state
transition diagram. Also explain each state with diagrammatic
representation in brief. [4]

Q2) a) How TCP concurrent server works while processing different requests
from the clients? Write the pseudo code showing concurrent server
handling multiple clients requests. [4]

b) Explain in brief about byte ordering used in the client server
communication over a TCP network. [2]

c) Write the address structure of generic socket. With suitable diagram do
the comparison of various socket address structures. [4]
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Q3) a) Discuss about the packets exchanged by client and server during
connection establishment and termination. [4]

b) Explain about the requirements of byte manipulation functions in socket
communications. With proper prototype describe bzero() function used
in byte manipulation. [4]

c) Explain the working of active open and passive open in TCP
client / server communication. [2]

Q4) a) With clear diagrammatic representation describe Ipv6 server on dual-
stack host. [4]

b) With appropriate prototype explain socket() and socketpair() functions.
Write a program to send a message “Network Programming” from
client to server using socket function. [3]

c) SNTP is used to synchronize clocks across a WAN or a LAN, how it
works to provide clock synchronization in communication? Give some
examples of NTP packet formats used for synchronization. [3]

Q5) a) With an example describe how multicasting and broadcasting are used
in the LAN. Also give a practical application where IP broadcasting is
used. [4]

b) Write different steps Ipv6 server uses in handling of Ipv4 TCP clients.
[3]

c) With appropriate diagrammatic representation explain about sending
of multicast packets on a WAN. [3]

Q6) a) Discuss the existence of TIME - WAIT state with an example showing
network applications. [4]

b) Describe the working of resolvers along with clients and name servers
with appropriate diagrammatic representations. [4]

c) Write in brief about the working of DNS to map between hostname
and IP address. [2]

Q7) a) Write a program using POSIX thread to implement echo server using
one thread per client. Program should contain clear comment about
the functions used in the program. [5]

b) Discuss the pros and cons of the network application implemented
with multiple threads and with multiple processes to handle client
requests. Also describe the working of pthread_create() and
Pthread_join() with examples. [5]
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Q8) a) With appropriate comments write a process based concurrent server
program where one child process is created to process per client’s
request. [5]

b) Write a program using socket() system call in which client sends a
message “Network Programming” to the server. Server converts all
lowercase characters into uppercase characters (ex: “NETWORK
PROGRAMMING”) and transfers back to the client. [5]
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1) Answer any 5 questions.

2) Neat diagrams must be drawn wherever necessary.

3) Figures to the right indicate full marks.

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

5) Assume Suitable data if necessary.

P4048

Q1) a) Solve the differential equation using power series [5]

y' – y = 0

y" = 2xy

b) What is critical point stability. [5]

Q2) a) State legendre’s equation for general second order linear differential

equation and discuss its significance. [5]

b) Use the method of characteristics to find the solution of the first order

partial difference equation x2ux + xyuy = u2 Which passes through the

curve u = 1, x = y2. Determine where this solution becomes singular.

[5]

Q3) a) Integrate the following function [5]

4 2
0 1

dx

x z

π∞

=
+∫

Use : Z1 = eπi/4,  Z2 = e3πi/4,  Z3 = e–3πi/4,  Z4 = e–πi/4,

b) Obtain the Laplaces equation in two dimensions for heat flow. [5]
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Q4) a) A class consists of 80 students, 25 of them are girls and 55 boys, 10 of

them are rich and remaining poor, 20 of them are fair complexioned.

What is the probability of selecting a fair complexioned rich girl. [5]

b) Growth of bacteria (N) in a culture after 1 hr. is given in the following

table

T 0 1 2 3 4 5 6

N 32 47 65 92 132 190 275

Fit a curve of the form N = ab' and estimate N when t = 7 using least

square method. [5]

Q5) a) Obtain spearmans formula for rank correlation coefficient. [5]
b) Explain correlation and regression analysis. [5]

Q6) a) Write the equations to find the sum of the squares for two way analysis
of variance. [5]

b) What types of errors are associated in testing hypothesis. [5]

Q7) Pumpkins were grown under two experimental conditions. Two randam
samples of 11 and 9 pumpkins show the sample standard deviations of
their weights as 0.8 and 0.5 respectively. Assuming that the weight
distributions are normal, test the hypothesis that the true variances are equal,
against the alternative that they are not, at the 10% level

[Assume that P(F
10,8

 ≥ 3.35) = 0.05 and P(F
8,10

 ≥ 3.07 = 0.05)] [10]

Q8) a) State the steps in constructing latin square.  [5]

b) Distinguish between statistics and parameters. [5]
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1) Answer total 5 questions from following
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right indicate full marks.
4) Assume suitable data, if necessary.

P4049

Q1) a) Find whether the following function is strictly convex / strictly concave

f(x) = 6x
1
2 + 8x

1
x

2
 + 10x

1
 – 3x

2
 – 9x

2
2 + 5 [5]

b) Write the general procedure for solving optimization problems. [3]

c) Explain Concavity of a function. [2]

Q2) a) Give the classification of optimization problems. [5]

b) Write a note on Degree of Freedom. [3]

c) Explain the terms Local optima and Global optima. [2]

Q3) a) Minimize f(x) = 2x
1
2 + 5x

2
2 + 8 starting at (x0)T=[3 2] in the direction

s0=[–3 –2]T using simplex search method. Perform 2 iterations. [5]

b) Find whether the given direction s at the point x is descent for the

function

f(xl,x2)= x1
4 + x2

3 – 2x1
2 x2

2 + 10x1    s = (-l,2)T,    x = (0,1)T [3]

c) Write a note on -Unidirectional Search. [2]

SEAT No. :
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Q4) a) Maximize f = 4x
1
 + 3x

2
 + 6x

3
 subject to

2x
1 

+ 3x
2 

+ 2x
3 
≤ 440, 4x

l 
+ 3x

3
–x

3 
≤ 470, 2x

1 
+ 5x

2 
≤ 430, x ≥ 0,

i = 1,2,3 . Use Simplex method. [5]

b) Explain Kuhn-Tucker conditions. [3]

c) Write a note on- Penalty Function Method. [2]

Q5) a) Explain Lagrange Multiplier method. [5]

b) What is Quadratic Programming? [3]

c) Write a short note on- Complex search method. [2]

Q6) a) Explain working principles for Genetic Algorithm. [5]

b) What are Genetic Algorithm Operators? [3]

c) What are the similarities between Genetic Algorithm and traditional

methods? [2]

Q7) a) Minimize f(x) = 5x4 – 3x3 + 2x2 + 40 in the interval [–5 5]. Use

Golden Search Method. Demonstrate at least 2 steps towards finding

optimized solution for the above function. [5]

b) Secant Method [5]

Write complete algorithm for these methods and demonstrate at least 3

steps towards finding optimized solution for the above function.

Q8) a) Minimize f(x)= 2x2 +(12/x). Use Fibonacci Search Method, Perform 2

iterations. [5]

b) Use Internal halving Method for above function. Perform 2 iterations.

[5]
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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.

P4050

Q1) a) What are recent advances in separation techniques based on size, surface
properties and ionic properties? [5]

b) What is cross flow filtration? What are its advantages over dead end
filtration? [5]

Q2) a) Discuss details of spiral wound module with typical schematic diagram?
[5]

b) Explain the design aspects of microfiltration? [5]

Q3) a) Discuss in brief about the design procedure of adsorption column ?[5]
b) Discuss various Recent Advances and Process Economics of Analytical

Separation? [5]

Q4) A spiral wound membrane used for concentrating apple juice by reverse osmosis
was first tested with pure water at temperature from 20 °C to 40 °C. The
flux was proportional to transmembrane pressure for pressure up to 3 MPa,
and the slope changed with the temperature as shown in following table.

[10]
a) Does the permeability vary with T/μ, as suggested by Wilke-Chang

equation, or with some other function of T, μ and ρ
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b) What is the effective activation energy transport of water throughout
the membrane?

T(°C) 20 25 30 35 40

Slope L/h.m2, MPa 28.26 31.87 37.17 39.74 43.08

Q5) a) Discuss ion exchange selectivity in binary system. Derive relevant
expression. [6]

b) Explain different types of equipment employed for electrophoresis?
[4]

Q6) a) Elaborate the various controlling factors of ionic separations? [5]

b) Write a short note on foam fractionation? [5]

Q7) a) Discuss Principle, working and application of Reactive Distillation?
[6]

b) What are the modern techniques used for Industrial effluent treatment
and discuss one of the technique? [4]

Q8) a) Describe principle, working and applications of following extraction
techniques: [6]

i) Ultrasound assisted extraction

ii) Microwave assisted extraction

b) Write a short note on oil spill waste minimization and management?
[4]
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1) Solve any five full questions.

2) Neat diagrams must be drawn wherever necessary.

3) Figures to the right side indicate full marks.

4) Assume suitable data, if necessary.

P4051

Q1) a) How a R&D project can be planned well? [5]

b) Discuss the aspects of success of a research project Vs a typically planned
engineering / construction project? [5]

Q2) a) From highly inefficient technologies related to energy saving, they are
becoming efficient ones. Explain the component of research in this
sector of Chemical Engineering. [5]

b) From the research point of view discuss developments in Process
Intensification Technology. [5]

Q3) a) What are PERT & CPM techniques? [5]

b) Write a note on impact of presentation. What are the elements of
effective presentation? [5]

Q4) a) How according to you the chemical engineering research is poised for
development in the coming decade, especially in the context of
interdisciplinary research areas. [5]

b) Write a note on “Process for patenting a research idea”. [5]

SEAT No. :
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Q5) a) What are the typical financial needs of a research project on a process
modification of a known chemical process? [5]

b) Write a note on “Plagiarism in research”. [5]

Q6) a) Every rupee spent on research has to be recovered from the market.
Discuss various methods of this recovery. [5]

b) Why report writing is essential? [5]

Q7) a) Write a note on ‘Pollution free technologies’. [5]

b) What is the status of research & development in Indian Chemical
Industry? [5]

Q8) a) Write a note on Mathematical modeling advancement’. [5]

b) Discuss the steps involved in publishing a research article. [5]
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1) Answer 5 questions from 8 questions.
2) Neat diagrams must be drawn wherever necessary.
3) Use of electronics calculator is allowed.
4) Assume suitable data, if necessary.
5) Use equations in appendix wherever necessary

P4052

Q1) Obtain an expression for the mass flow ω for an ideal gas in laminar flow in
a long circular tube. The flow is presumed to be isothermal. Assume that
the pressure change through the tube is not very large, so that the viscosity
can be regarded as constant throughout. [10]

Q2) a) Derive the equation of continuity over the fixed volume element of
Δx, Δy, and Δz through which laminar flow is flowing. [5]

b) Write the physical significance of the [5]
i) Navier Stokes Equation,
ii) Creeping flow equation. and
iii) Euler equation

Q3) A semi infinite body of liquid with constant density and viscosity is bounded
below by horizontal surface (the xz plane). Initially the fluid and the solid
are rest. Then at time t=0 the solid surface is set in motion in the positive x
direction with velocity v

o
 Find velocity V

x
 as a function of y and t. There is

no pressure gradient or gravity force in the x-direction and the flow is
presumed to be laminar. [10]

Q4) A spherical nuclear fuel element consist of a sphere of fissionable material
with radius RF surrounded by a spherical shell of aluminum cladding with
outer radius RC. Inside the fuel element, fission fragment produced that
have very high kinetic energies. Collision between these fragments and the
atoms of the fissionable material provided the major source of thermal energy
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in the reactor. Such a volume source of thermal energy resulting from nuclear
fission is S

n
 (cal/cm2s). This source will not be uniform throughout the

sphere of fissionable material. Obtain the expression of temperature profile
in cladding and fissional sphere. Assume

2

0 1n n F

r
s s b

R

⎡ ⎤⎛ ⎞= +⎢ ⎥⎜ ⎟⎝ ⎠⎢ ⎥⎣ ⎦
S

no
: volume rate of heat production at the centre of sphere and b is

dimensionless positive constant. [10]

Q5) a) Describe the procedure for solving the steady state problems using the
equation of change for non-isothermal systems. [4]

b) Obtain the expression for dimensionless analysis of the equation of
change for non-isothermal systems. [6]

Q6) A solid material occupying the space from y=0 to y=infinity is initially at
temperature T

0
. At time t=0. the surface at u=0 is suddenly raised to

temperature T
1
 and maintained at that temperature for t > 0. Find the time-

dependent temperature profile δ flows slowly past the top of the tube, to
maintain the mole fraction of A at x

A2
 for z=z

2
. the entire system kept at

constant temperature and pressure. Gases A and B assumed to be ideal.
Obtain the mole fraction profile in the system, average concentration profile,
and rate of mass transfer at the interface. [10]

Q7) a) Write note on the time smooth velocity. [3]
b) Convert the equation of change for non-reacting binary mixture into

dimensionless form. [7]

Q8) Develop expression for the mole fraction profile X
A
 (y) and the temperature

profile T(y) for system shown in figure. the mole fractions and temperatures
at both film boundaries (y=0 and v=δ). A hot condensable vapor A is
diffusing at steady state through a stagnant film of non-condensable gas B,
to cold surface at y=0, where A condense. Assume ideal gas behavior and
uniform pressure. Furthermore assume the physical properties to be constant,
evaluated at some measure and temperature and composition ,Neglect
radiative heat transfer. [10]
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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.

P4053

Q1) a) Derive state space model matrix equations for the irreversible reaction
A→B taking place in two perfectly mixed reactors connected in series.
The reaction rate is proportional to the concentration of reactant. Let
CAl and CA2 are the concentrations of A in tank 1 and tank 2 respectively.
The concentration of A in feed is CA0. The feed flow rate is F. Both
CA0 and F can be manipulated. Assume specific reaction rate constants
k1 and k2 in each tank to be constants. Further, assume that the reactor
is with isothermal operation. [5]

b) Differentiate between Theoretical and empirical modelling. [3]
c) Define Process Model [2]

Q2) a) Explain the concept of stability in dynamic systems? Explain in terms
of pole placements. [5]

b) Define and explain cascade control system with neat diagram. [3]
c) Define feed forward control. [2]

Q3) a) A certain multivariable system has two outputs y1 and y2, that can be
controlled by any of three available inputs m1, m2, and m3. Through
pulse testing, the following transfer function model was obtained; [5]

0.2 0.3 0.03

1
1

20.5 0.2 0.4
2

3

0.5 0.07 0.04

3 1 2.5 1 2.8 1

0.004 0.003 0.001

1.5 1 1 1.6 1

s s s

s s s

e e e m
y s s s m
y e e e

m
s s s

− − −

− − −

⎡ ⎤ ⎡ ⎤⎢ ⎥⎡ ⎤ + + + ⎢ ⎥⎢ ⎥=⎢ ⎥ ⎢ ⎥− −⎢ ⎥⎣ ⎦ ⎢ ⎥⎣ ⎦⎢ ⎥+ + +⎣ ⎦

Which loop pairing is expected to give the best control?
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b) Define and explain MIMO system with suitable examples. [3]
c) What is SISO system. Explain with suitable examples. [2]

Q4) a) Consider the following blending system.

The equation used to model the system are
y1 = m1 + m2 + m3

1 1 2 2 3 3 1 1 2 2 3 3
2

1 1 2 3

T m T m T m T m T m T m
y

y m m m

+ + + += =
+ +

1 1 2 2 3 3 1 1 2 2 3 3
3

1 1 2 3

c m c m c m c m c m c m
y

y m m m

+ + + += =
+ +

Calculate the RGA using the steady-state gain matrix method [5]
b) How is RGA used for loop pairing? Explain. [3]
c) What is a main criticism of RGA? [2]

Q5) a) Why key element in digital to analog converter makes it possible to
use the Computer for implementing control action effectively? [5]

b) In what way is the z transform a special case of the Laplace Transform
[3]

c) Define digital control. [2]

Q6) a) What are typical MPC capabilities? Enlist. [5]
b) Give historical overview of Model predictive control. [3]
c) Enlist applications of model predictive control. [2]
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Q7) a) What is plant wide control system? Explain in detail. [5]
b) Differentiate between plant wide control system and single equipment

Control system. [3]
c) Mention two properties of z transform. [2]

Q8) a) What are the various means by which z transform inverse can be
obtained? [5]

b) Differentiate between digital and analog control? [3]
c) What is aliasing? [2]
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1) Answer total 5 questions from follownig.

2) Neat diagrams must be drawn wherever necessary.

3) Figures to the right indicate full marks.

4) Assume suitable data, if necessary.

P4054

Q1) a) What are heterogeneous catalyzed reactions? Explain with four major
manufacturing processes where heterogenous catalyst is used. [5]

b) Describe the steps that take place in a typical catalytic reaction, with a
schematic diagram. [5]

Q2) a) Explain single-site. dual-site, and Eley-Rideal mechanisms for surface
reactions. [5]

b) Derive the expression for Eley Rideal Model for solid catalysed reaction
A + B → P with first order rate constant k

1
. [5]

Q3) a) Discuss the Steps in modelling chemical systems with diffusion and
reaction? [5]

b) What are E-curves and F curves? Explain in brief. [5]

Q4) a) What is shrinking core model? Derive expression for the concentration
vs radius of the un- reacted core with time as parameter. [7]

b) Write a short note on segregated flow model? [3]
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Q5) a) Derive expression for overall Effectiveness factor for a first order reaction
carried out for a solid catalyst slab ? [5]

b) Write the mass transfer coefficients in packed beds? [3]

c) Write a short note on Multiphase reactors? [2]

Q6) a) Write a note on internal diffusion vs External diffusion? [5]

b) Derive the differential equation involved for the diffusional mass
transport in the cylindrical catalyst pellet with surface concentration
C

AS
 with first order reaction A→B occurring inside the catalyst pellet

with first order kinetics k
1
 . Take usual notations for the terms involved.

[5]

Q7) A sample of tracer hytane at 320 K was injected as a pulse to the reactor,
and the effluent concentration was measured as a function of time, resulting
in the following data:

time 0 1 2 3 4 5 6 7 8 9 10 12 14
(min)

  C 0 1 5 8 10 8 6 4 3 2.2 1.5 0.6 0
(g/m3)

The measurements represent the exact concentrations at the times listed and
not the average values between the various sampling tests.

i) Construct Figures showing C(t) and E(t) as functions of time. [3]

ii) Determine the fraction of material leaving the reactor that has spent
between 3 and 6 min in the reactor. [4]

iii) Calculate the mean residence time of the distribution. [3]

Q8) a) Explain in brief about slurry reactors? [4]

b) Write the merits and demerits of fluidized and packed bed reactors? [3]

c) Write a short note on trickle bed reactor? [3]
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1) Answer any five questions.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right indicate full marks.
4) Use of logarithmic tables, Slide rule, Mollier charts, electronic pocket

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

P4055

Q1) a) Discuss spearmans rank correlation coefficient. [5]
b) Explain resudal error in regression model.  [5]

Q2) a) Calculate karl pearson coefficient of correlation taking deviations from
actual mean 52 (X series) and 44 (Y series) [5]

X series 44 46 46 48 52 54 ? 56 60 60

Y series 36 40 42 40 ? 44 46 48 60 52

b) Explain in detail correlation and autocorrelation with examples and
plots. [5]

Q3) a) Explain convexity of the frequency related to kurtosis. [5]
b) Discuss relation between moments about mean in terms of moments

about any point. [5]

Q4) a) Write the equations to find the sum of the squares for two way analysis
of variance. [5]

b) Find the covariance of two random variables whose joint density is
given by. [5]
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Q5) a) Explain convexity of the frequency curve related to kurtosis. [5]
b) State and explain the assumptions in the analysis of variance. [5]

Q6) a) Explain the stepping stone method. [5]
b) Explain tests of significance for attributes. [5]

Q7) a) Explain graphical method for sequential sampling. [5]
b) What is transportation algorithm. [5]

Q8) a) What is the function of minimum ratio rule in the simplex method.
[5]

b) Explain randomized block design model. [5]
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1) Answer any five questions.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right indicate full marks.
4) Use of logarithmic tables slide rule, Mollier charts, electronic pocket

calculator and steam tables is allowed.
5) Assume Suitable data if necessary.

P4056

Q1) a) What are different factors affecting Anthropo-centric and Eco-centric
approches to development. [5]

b) Discuss Ecosystem and role of environmental policies. [5]

Q2) a) What are the subsystems of Environment. What is its impact on business.
[5]

b) What is 74th amendment of the constitution. [5]

Q3) a) Explain Socio-economic aspects of sustainable development. [5]
b) What are the directive principles of state policy. [5]

Q4) a) Explain command and control regulation. [5]
b) What are different environmental Acts. [5]

Q5) a) Explain a general procedure for risk assessment. [5]
b) Discuss various environmental taxes. [5]

Q6) a) How the rule is notified. [5]
b) Write note on factory act. [5]
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Q7) a) Explain Kyoto protocol. [5]
b) What is carbon trading. [5]

Q8) a) What role is played by ministry of environment and forest in
conservation of Environment. [5]

b) Discuss general features of the Annual report of the ministry of
environment and forest for the current year. [5]
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1) Answer any 5 questions.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right indicate full marks.
4) Use of logarithmic tables slide rule, Mollier charts, and electronic pocket

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

P4036

Q1) What are Colloids? Explain the use of colloids in Environmental Engineering
with suitable example. [10]

Q2) Explain the Fate of chemicals in aquatic environment. [10]

Q3) Discuss greenhouse gases and global warming. [10]

Q4) What are the ill effects of particulate matter on human health.? [10]

Q5) How to remove the Metals from wastewater by using sorption.? [10]

Q6) Explain chemical and photochemical reactions. [10]

Q7) Explain Nano materials and its use in water treatment. [10]

Q8) How to do the Reclamation of contaminated land. Explain it for
petrochemical industry? [10]
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Solve any five full questions.

P4057

Q1) a) Enlist various types of Research and discuss Applied Research with
example. [5]

b) Discuss the general format of a research proposal. [5]

Q2) a) “Research provides the basis for nearly all government policies in our
economic system. Explain. [5]

b) Explain the precautions to be taken while writing a research report. [5]

Q3) a) Write a note on “Internet as a source of Literature survey”. [5]

b) Explain the characteristics of a good sample design. [5]

Q4) a) Explain the various sources of error in measurement. [5]

b) “A good literature review serves to narrow the problem itself as well as
the technique that might be used”. Explain. [5]

Q5) a) Explain Type I and Type II error in testing hypothesis. [5]

b) Write a note on ‘Important characteristics of Chi-Square test”. [5]

Q6) a) Enlist non-parametric tests for hypothesis testing. [2]

b) Enlist Important Non-Parametric tests for Hypothesis testing and
explain. [8]

SEAT No. :

������



���������� 	

Q7) a) Discuss the important factors to be considered during presenting a
research idea. [5]

b) Write a note on “Patenting a research idea”. [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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1) Answer any 5 questions from each section.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right indicate full marks.
4) Use of logarithmic tables slide rule, Mollier charts, electronic pocket

calculator and steam tables is allowed.
5) Assume Suitable data if necessary.

P4058

Q1) a) Explain various types of reactions. [5]

b) What are mass transport processes. [5]

Q2) a) Discuss the difference between ideal and ronideal reactors. [5]

b) Explain reaction kinetics in detail. [5]

Q3) a) Explain PSA in the process of adsorption. [5]

b) State the classification of filtration system. [5]

Q4) a) Discuss general features of a conventional rapid granular medium depth

filters. [5]

b) Explain the area requirement based on single batch test using hindered

interface settling curves. [5]

Q5) a) What do you mean by ideal disinfectant. [5]
b) What is UV disinfection. [5]
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Q6) a) Estimate the chlorine dose needed to disinfect a filtered secondary
effluent assuming a shoulder effect exists and that the following
conditions apply.

Effluent total coliform count before disinfection = 107/100 ml

Required summer effluent total coliform count = 23/100 ml

Required winter effluent total coliform count = 240/100 ml

Initial effluent chlorine demand = 4 mg/l

Demand due to decay chlorine contact = 2.5 mg/l

Required chlorine contact time = 60 min [5]
b) Explain the applications of ion exchange for hardness and TDS

removal. [5]

Q7) a) Discuss different types of biological treatement processes. [5]
b) What are different types of anaerobic reactors. [5]

Q8) a) Discuss process kinetics and design considerations in biological
processes.  [5]

b) Explain principle and working of trickling filter. [5]
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1) Answer any 5 questions.

2) Neat diagrams must be drawn wherever necessary.

3) Figures to the right indicate full marks.

4) Use of logarithmic tables slide rule, Moller charts, and electronic pocket
calculator and steam table is allowed.

5)  Assume suitable data, if necessary.

P4037

Q1) Discuss the Objectives, of Solid waste management in detail. [10]

Q2) Explain the routing guidelines to formulate a suitable route for collection
vehicles. Investigate the routing pattern for one way street collection and
three block configuration. [10]

Q3) Discuss on typical material recovery. How the Sorting operations are carried
out? [10]

Q4) Discuss Energy recovery from solid waste. [10]

Q5) Write, what is meant by Composting in detail? [10]

Q6) Describe the possibilities in solid waste management with respect to
reduction, reuse and recovery. [10]
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Q7) Write, what are the factors which affect production of leachate and landfill
gas in the landfill? [10]

Q8) Describe & list the various environmental legislation for municipal solid
waste. [10]
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1) Answer any 5 questions.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right indicate full marks.
4) Use of logarithmic tables slide rule, Mollier charts, and electronic pocket

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

P4038

Q1) What is effluent. Explain role of Good Housekeeping in industrial waste
Treatment. [10]

Q2) Explain the Neutralization. [10]

Q3) Discuss the Treatment techniques for removal of cyanide in industrial
wastewaters. [10]

Q4) What are the Biological treatments available for industrial waste? [10]

Q5) Explain the working of CETP. [10]

Q6) Write the Classification of industries according to pollutants. [10]

Q7) Explain the types of water pollutants in detail. [10]

Q8) Explain the wastewater treatment for tanning industry. [10]
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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.

P4059

Q1) a) Define Electromagnetic Radiation and its interactions with atmosphere.
[5]

b) Explain in brief applications Remote Sensing technique. [5]

Q2) Write short note on “Various satellites in orbit and their sensors” in detail.
[10]

Q3) a) Write down the use of Aerial Photographs in industry. [5]
b) Explain Active and Passive Remote Sensing system. [5]

Q4) Differentiate between analog and digital system of remote sensing. [10]

Q5) Write short notes on [10]

a) Image classification.

b) Indian remote sensing satellites.

Q6) Explain the following in brief. [10]
a) Spectral response of natural earth surface features.

b) Interpretation of radar imagery.
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Q7) Explain concept of G.I.S. and state any four components of G.l.S. [10]

Q8) State any four data sources for G.I.S. [10]

����



Total No. of Questions : 8]

[Total No. of Pages : 2

������� �� ��	

���� ���������� ��������� �� ����

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

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

��������
���
���������������

1) Attempt any 5 questions.
2) Neat diagram must be drawn wherever necessary.
3) Figures to the right indicate full marks.
4) Assume suitable data, if necessary.

P4060

Q1) a) Correlate environment, industrialization and sustainable development.
[5]

b) State the different Barriers to sustainability? [5]

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

b) What do you mean by cleaner technology and cleaner production
concept. [5]

Q3) a) Discuss historical evolution of pollution prevention and control. [5]

b) Explain the role of industries, Government, institutions in pollution
prevention and control. [5]

Q4) a) Write the source for reduction techniques in pollution control in
chemical industries. [5]

b) How is Internet information for pollution prevention & cleaner
production useful. [5]
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Q5) Justify that the process and equipment optimization is important aspect in
pollution prevention & cleaner production. [10]

Q6) Discuss the technical and environmental feasibility analysis as well as total
cost analysis of pollution prevention & cleaner production program. [10]

Q7) a) Discuss the International Environmental Standards. [5]

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

Q8) Write short notes on :

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

b) Life cycle costing. [5]
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1) Answer any five questions.
2) Assume Suitable data if necessary.
3) Figures to the right side indicate full marks.
4) Use of Calculator is allowed.

P4061

Q1) a) Define linear dependent and independent vectors. [2]

b) If u  = (–1,1,2), v  = (2 ,–1,2) then find Euclidean inner product [4]

< 2u  – 3v , 3u  + v  >

c) 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]

Q2) a) Let 1v  = (1,0,1) 2v  = (–1,1,0) be an orthonormal set of vectors in R3, if

u  = (1,2,3) find orthogonal projection u  on W and orthogonal

component of u  to W. [5]

b) Obtain orthonormal vectors from the following vectors (Use Gram-

Schmidt method) 1u  = (1,1,1) 2u  = (–1,1,0), 3u  = (1,2,1). [5]

Q3) a) Find cube root of 13 by Newton Raphson method. [3]

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

10x
1
 + 2x

2
 + x

3
 = 9,

2x1 + 20x2 – 2x3 = –44,

–2x
1
 + 3x

2
 + 10x

3
 = 32.

c) Explain Role of Numerical method in Mathematics. [2]
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Q4) a) Determine the value of y when x = 0.1 ,by euler modified method

given that 
dy

dx
 = x2 + y , y(0) = 1 and h = 0.05. [5]

b) If the probability that an individual suffers a bad reaction from certain

injection is 0.001,determine the probability that out of 2000 individual

i) exactly 3 [5]

ii) more than two individual

iii) None ,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. [5]

Find

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.

Q7) a) Find singular value decomposition of the matrix 
2 1

A=
2 2

−⎡ ⎤
⎢ ⎥
⎣ ⎦

. [5]

b) Let R4 have a Euclidean inner product, Find the cosine of angle
between the vectors u  = (–1,2,3,4) and v  = (4,1,2,1). [5]



���������� �

Q8) a) 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]

b) Assume that the probability of an individual coal miner being killed in

a mine accident during a year is 
1

2400
. Use appropriate statistical

distribution to calculate probability that in a mine employing 200 miners
,there will be at least one fatal accident in a year. [5]
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1) Answer Any Five questions.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right side indicate full marks.
4) Assume additional data is required.

P4087

Q1) a) Define the following [4]

Sorting of sediments, diagenesis, grin supported framework and sandy
shale.

b) What is normal and reverse sedimentation? Draw neat diagrams. [6]

Q2) a) Write in brief effects of.post depositional changes on porosity with
increasing depth. Draw sketches. [5]

b) How does sorting of carbonate sediments compare with sorting of
Siliciclastic sediments? [5]

Q3) a) What are the constituents of carbonate rocks? Draw sketches. [5]

b) Draw a composite failure envelope showing variation in the growth of
fractures with increasing confining pressure. Give brief description in
support of diagram. [5]

Q4) a) Porosity permeability variation with increasing depth is given in
following table. Plot a graph and comment on porosity permeability
variation with increasing depth. [5]

SEAT No. :
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Depth Porosity Permeability Depth Porosity Permeability

3000 18.30 300.00 3012 21.04 1241.87

3002 24.70 6435.00 3014 22.11 503.32

3004 12.20 453.00 3016 19.37 952.78

3006 14.70 2300.00 3018 25.04 1228.44

3008 12.40 515.00 3020 21.00 1716.00

3010 21.40 1085.00

Table 1 for Q. 4 b

b) Use above table to calculate hydraulic units from the data. How many
flow units can be recognized here? [5]

Q5) a) Write with the help of a neat diagram volumetric description of a clastic
reservoir. [5]

b) How is reservoir heterogeneity recognized on log and core scale? [5]

Q6) a) Define following terms [5]
Dual water system, Gas slippage, petroleum system, structure contour
map, passion ratio.

b) Draw a schematic diagram showing steps in the creation of an integrated
geological model. [5]

Q7) a) How is following recognized using logs [5]
Clean formation, cyclic sedimentation, presence of hydrocarbons.

b) What is Net to Gross thickness ratio? What are the parameters to decide
this? Draw diagrams. [5]

Q8) a) Calculate the amount of oil present (OOIP) in a reservoir covering an
area of 350 acres with an average thickness of 15ft. The average porosity
is 21%, Formation Volume factor is 1.22, and water saturation is 28%.
Calculate the changes in OOIP if variation of 10 percent is considered
(lower and higher value). [5]

b) Differentiate between pixel based model and object based model. [5]
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P4088

Q1) a) Explain use of ‘d’ exponent to predict pore pressure while drilling in
detail. [5]

b) Discuss corrosion design considerations in casing design in detail. [5]

Q2) a) What is GTO? Explain in detail. [5]

b) Discuss special casing design considerations in HPHT wells. [5]

Q3) a) Discuss importance of torque drag in planning of directional well. [5]

b) Discuss different types of horizontal wells in brief and explain double
build up curve design in detail. [5]

Q4) a) Discuss functions of oil well cement, API classification of cement in
detail. [5]

b) Write short note on Top plug and bottom plug. [5]

Q5) a) Discuss drill string design considerations in detail. [4]

b) Discuss tripping out and tripping in operation in detail. [6]
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Q6) a) Draw circulation system on rig and explain functions of mud cleaning
equipment in detail. [6]

b) What is hydraulics? Explain ECD effect on bottom hole pressurc. [4]
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P4089

Q1) a) What is a research problem? What considerations should a researcher
keep in mind while formulating a research problem? [4]

b) Explain the characteristics of good research. [3]

c) Distinguish between basic research and applied research. [3]

Q2) a) Elaborate the steps in the process of research work. [3]

b) Examine the different types of observations and their uses in Petroleum
engineering research. Also, discuss the ethical issues involved in making
use of the various Observational techniques. [4]

c) Examine the merits and limitations of the interview method in collecting
data for your research. [3]

Q3) a) What is hypothesis? Explain sources and characteristics of hypothesis.[3]

b) What is a research problem? Define the necessity of identifying a research
problem. [4]

c) When you plan to initiate the research, what questions arise for the
research directions? [3]
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Q4) a) What do you mean by a ‘case study’? Explain the steps involved in
designing a case study to solve a research problem [4]

b) List components of research paper to be published in journal. [3]

c) What are the essential characteristics of a good questionnaire? [3]

Q5) a) Discuss the role of Internet in research by giving suitable example. [4]

b) Explain the underlying principle of ANOVA? [4]

c) What is the good structured paragraph mean? [2]

Q6) a) Write the steps involved in report writing and elaborate are importance
in effective report writing. [4]

b) “Plagiarism of a content should be avoided” Justify the statement. [3]

c) Explain the characteristics of effective scientific presentation? [3]

Q7) a) Define and explain the term hypothesis’, and describe its usefulness in
conducting research by suitable example. [5]

b) Discuss the different tools and techniques of data collection and analysis
used in research. [5]

Q8) a) Write notes on: (Any Two) : [5]

i) BlogSpot Writing

ii) Case study method

iii) Citation methods

b) A researcher wants to conduct a qualitative research based on
contribution made by one NGO. What would be source of related
literature for reviewing the past researchers? [5]
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P4090

Q1) a) What are the five types of reservoirs that are encountered? Explain
with appropriate figures. [5]

b) Calculate the mass of methane gas contained at 1000 psi and 68 degree
F in a cylinder with volume of 3.20 cu ft. Assume that methane is an
ideal gas. [3]

c) Calculate the density of methane, at the conditions given in above
problem? [2]

Q2) a) What do you mean by reserves? Explain all types of reserves in detail.[5]

b) What do you mean by areal and vertical sweep efficiency? Explain
with figures. [3]

c) What do you mean by the z-factor? Explain its relevance. [2]

Q3) a) Explain how is chemical EOR methods are different than thermal EOR
methods. [5]

b) Write a detailed note on MEOR. [3]

c) What do you mean by ASP flooding? What is the contribution of
each of the individual elements? [2]
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Q4) a) Write a detailed note on in-situ combustion, along with an appropriate
diagram. [5]

b) What do you mean by CO2 flooding? How different is it from inert
gas flooding? [3]

c) Explain in detail, how interfacial tension is important in EOR? What
are its units, and how does it affect the transition zone. [2]

Q5) a) What do you mean by wettability, and how does it affect an EOR
strategy? [5]

b) What do you mean by reaction kinetics? Explain its relevance. [3]
c) Explain what you mean by transient, pseudo-steady and steady state

flow regimes in detail. [2]

Q6) a) What do you mean by relative permeability and relative permeability
ratio? Explain with diagrams. [4]

b) What is the difference between SAGD and Huff-and-puff method?
Explain in detail. [4]

c) Write a short note on saturation and effective permeability. [2]

Q7) a) Dry air is a gas mixture consisting essentially of Nitrogen, oxygen,
and small amounts of other gases. Calculate the apparent molecular
weight of air, given its composition: [5]
Component Composition, mole fraction
Nitrogen 0.78
Oxygen 0.21
Argon 0.01.

b) Thermal EOR, with its screening criteria. [5]

Q8) a) Explain in detail, what do you mean by LTO and HTO. [5]
b) Calculate the partial pressure exerted by Methane in the following gas,

when the gas is at a pressure of 750 psia. Assume that the gas is a
mixture of ideal gases: [5]
Component Composition, mole fraction
Methane 0.85
Ethane 0.10
Propane 0.05
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1) Attempt Any Five questions.
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3) Illustrate your answers with suitable examples and diagrams, wherever

necessary.
4) Write relevant question number before writing the answer.

P4091

Q1) a) Explain in brief the recent environmental problems confronted
Petroleum Industry. [4]

b) Write a brief note on: Quality Environment Management [3]
c) Discuss in brief Planning and resource allocation and quality practices.

[3]

Q2) a) How NORM is formed through petroleum operations? What safety
measures are taken for management and discarding of NORM? [4]

b) Explain the environmental impact of discharge in onshore and offshore
areas during drilling operations. [4]

c) Write a brief note on: Procedures for oilfield waste management. [2]

Q3) Write notes on: [10]
a) CO

2
 Sequestrations.

b) Integrated Environmental Biotechnology in Petroleum Industry.

Q4) a) Discuss the principle involved in Clean Development Mechanism. [4]
b) Explain in brief environmental control of drilling fluid and produced

water. [4]
c) What is Environmental Impact Assessment? [2]
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Q5) Write notes on: [10]
a) HAZOP and HAZAN.
b) Hazard Identification.

Q6) a) Discuss the principles of ATR and safe work processes with suitable
examples. [4]

b) Explain brief the accidents in Oil and gas Industries. [4]
c) Write a note on: Contingency plans for Environmental Management.

[2]
Q7) a) Write brief note on: [5]

i) Disaster management in offshore installation.
ii) QRA

b) Explain the various causes and preventive measures in petroleum
industry for fire and explosion hazards. [5]

Q8) Write notes on: [10]
a) Health and Safety laws applicable in Oil and Gas Industries.
b) Disaster Management.
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P4092

Q1) a) Discuss the applications of Gilbert chart in vertical lift performance,

analysis. [5]

b) Explain the working and design of a sucker rod pumping system. [3]

c) Describe jet pumping system. [2]

Q2) a) Classify different types of gas lift valves. Draw neat schematic sketch

of any one type of gas lift valve and explain the working of it. [5]

b) Discuss in brief, graphical method to design single point of gas injection

system. [3]

c) Write procedure for sizing of a horizontal separator. [2]

Q3) a) Which gas lift method you will recommend for high P.I. and high

BHP wells? Why? [4]

b) Explain working of a GGS. [4]

c) Draw neat schematic sketch and explain well perforation job in brief.

[2]
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Q4) a) Classify different methods of well completion and explain any one in
detail. [5]

b) Discuss important objectives in the design and optimization of a surface
production facility. [3]

c) Draw neat schematic of flow patterns or flow regimes for a vertical
wellbore. [2]

Q5) a) Describe in detail, inflow and outflow performance of a wellbore. [6]
b) Discuss design considerations for an emulsion treating equipment in

detail. [4]

Q6) a) Write general considerations in gas lift design. [4]
b) Write efficiency of intermittent gas lift only in terms of excellent/good/

fair/poor in a tabular form for well parameters such as, high PI, high
GOR, adaptability to deviated wells, capability to produce sand, high
volume lift capability, deep wells and ability to handle viscous oil.[3]

c) When plunger lifting is more suitable than any other lifting technique?
Explain the working of it. [3]

Q7) a) Compare between matrix acidization and hydraulic fracturing from
the point of skin factor, pressure loss, permeability, hydraulics during
the job, improvement in effective wellbore radius, PI, flow efficiency
and IPR. [5]

b) Which ALT has excellent ability to handle solids and viscous oil for a
depth up to 5000 ft.? Describe the working of it in brief. [5]

Q8) a) Derive an equation to calculate closing pressure under operating
conditions for a casing pressure operated gas lift valve. [5]

b) Why horizontal wells are useful to improve the productivity of a
reservoir? Write their advantages and applications. [5]
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1) Answer any five questions.
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P4093

Q1) a) State the laws which are used for deriving the diffusivity equation, and

explain each one of them in detail. [5]

b) What is meant by ETR, MTR and LTR? Explain in detail. [3]

c) What is the relevance of transient, pseudo steady state and steady state

flow regime in well testing? [2]

Q2) a) What do you mean by the continuity equation? What are the

assumptions that are used to derive the same? [5]

b) Explain the concept of superposition in space, with appropriate

diagrams. [3]

c) Write down the assumptions for deriving the line source solution of

the diffusivity equation. [2]

Q3) a) What are the objectives of a well test? Explain in detail. [5]

b) What do you mean by DST? Explain with its different time phases.[3]

c) What is the significance of the multiple buildups and drawdowns in a

DST? [2]
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Q4) a) How is an isochronal test different from a modified isochronal test? [5]

b) Explain why a gas well test is different from an oil well test. [3]

c) Explain what is meant by pseudo pressure. [2]

Q5) a) What do you mean by method of images? [5]

b) Plot pseudo-pressure function vs. pressure, with the help of a graph.

Explain. [3]

c) Explain the various slopes that are observed in a typical well test. [2]

Q6) a) Explain the three types of empirical decline curves. [4]

b) What do you mean by IPR and VLP? What happens when they

intersect? [4]

c) What happens when you change the node position in Nodal Analysis?

Explain with graphs. [2]

Q7) Write short notes on:

a) Types of graphs used in decline curve analysis. [5]

b) Analytical decline curves. [5]

Q8) Explain in detail, what do you mean by :

a) Various solutions to the diffusivity equation. [5]

b) Bourdet derivative and its impact on pressure transient analysis. [5]

����



Total No. of Questions : 6]

[Total No. of Pages : 2

������� �� �		

���� ���������� ������������

������	�
	���������
��������������

���������	
��� ��������������

��������
���
���������������
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P4094

Q1) a) Discuss causes of abnormal pressures in detail. [5]

b) Influx volume = 10bbl, SIDPP = 600 Psi [5]

SICP = 750 psi , TVD = 9,000ft

Mud density = 11ppg , Drill collar = 500 ft,

Annular volume against drill collar = 0.03 bbl/ft

MAASP= 1,200 psi with 11ppg Mud

Calculate influx gradient and maximum influx volume that can be

safely shut in.

Q2) a) Explain effect of choke line friction loss in brief. [2]

b) Calculate Formation pressure, BHP while making connection [4]

Well depth = 11,900ft MD, 9,600ft TVD

Formation pressure gradient 0.65psi/ft

Mud density 12.4 ppg

Annular pressure loss @ 90 spm

Minimum swab pressure 80 psi

c) What are early signs of Kick while drilling? [4]

SEAT No. :

������



���������� 	

Q3) a) Explain gas influx behavior in open well migration in detail. [5]

b) Explain volumetric method in detail with suitable example. [5]

Q4) a) Discuss stripping operation in detail. [6]

b) A well started flowing after pulling out 20 stand of drill pipe. It was

decided to strip the pipe back in to the hole and circulate out the influx

using driller’s method. Well data given as [4]

Well depth 10,000ft, Mud in use 12 ppg,

Drill pipe displacement = 0.0082 bbl/ft

Av. Stand length = 92ft

5” drill pipe capacity = 0.0178 bbl/ft

Calculate: Amount of mud to be bled off after stripping in one stand

and amount of mud to be filled in pipe after one stand.

Q5) a) Discuss any four unusual situations in well control. [4]

b) Explain and draw subsea BOP stack. [6]

Q6) a) Explain subsea control pod of BOP and discuss working in brief with

suitable diagram. [6]

b) Write short Note on : [4]

i) Underground blow out.

ii) Cup tester.
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