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Total No. of Questions : 8]

[Total No. of Pages : 2

[4860] - 1020
M.E. (Civil - Hydraulics Engineering)

IRRIGATION AND DRAINAGE
(2013 Credit Pattern) (Semester - I)

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

1) Solve any Five questions from Eight questions.
2) All questions carry equal marks.
3) Figures to the right indicate full marks.
4) Use of scientific calculator is allowed.
5) Assume suitable data if necessary.

P4564

Q1) Calculate the depth and frequency of irrigation required for a crop pattern
having the following data. [10]

i) Root zone depth = 1m

ii) Field Capacity = 18%

iii) Wilting point =11%

iv) Specific Weight of Soil = 1.50gm/cc

v) Consumptive use = 20mm per day

vi) Irrigation Efficiency = 50%

Assume 50% depletion of available moisture before application of irrigation
water at field capacity.

Q2) What do you mean by soil erosion ? Describe soil erosion by considering
following parameters [10]

i) Causes of Soil Erosion

ii) Effects of Soil Erosion

iii) Preventing Soil Erosion

SEAT No. :

P.T.O.



[4860] - 1020 2

Q3) With the help of neat sketch describe the design procedure for drip irrigation
system. [10]

Q4) With the help of neat sketch explain lift irrigation scheme? Explain the meaning
of economics of lift irrigation scheme and state the criteria for the justification
of the execution of such scheme. [10]

Q5) What are the situations in which one recommend sprinkler irrigation system?
Discuss its advantage and limitations Describe sprinkler system considering
the components of the system. [10]

Q6) What do you mean by command area? Explain it by considering the following
points Command area - need, scope, and development approaches. [10]

Q7) Explain the regulation of flow by various canal outlets. [10]

Q8) Write short notes on : [10]

i) Design and construction of drainage system

ii) Water logging
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Total No. of Questions : 8]

[Total No. of Pages : 2

[4860] - 1022
M.E. (Civil) (Hydraulics)

 RESEARCH METHODOLOGY

(2013 Credit Pattern) (Semester - I)

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

1) Solve any five questions.
2) Figures to the right indicate full marks.

P4565

Q1) a) Explain the errors in selecting a research problem. [5]
b) Explain the difference between Research Methods and Research

Methodology. [5]

Q2) a) Enlist various Research funding agencies. Discuss about any one in detail.
[5]

b) With suitable example explain Quantitative research. [5]

Q3) a) Explain the significance of Literature review in Research. [5]

b) Discuss the sources of error in measurement. [5]

Q4) a) Discuss the advantages of Likert-type Scaling method. [5]

b) Explain the sources which can and/or should be used for selecting a
research problem. [5]

Q5) a) Explain the Null hypothesis and Alternative Hypothesis. [5]

b) Write a note on ‘Principle components method of factor analysis’. [5]
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Q6) a) Write a note on “Analysis of Variance”. [5]
b) Explain Important Non-Parametric tests for Hypothesis testing. [5]

Q7) a) Discuss the steps involved in publishing a research idea in a journal. [5]
b) Write a note on “Plagrism in research” . [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]



Total No. of Questions : 8]

[Total No. of Pages : 2

[4860] - 1023
M.E. (Civil) (Hydraulic Engineering)

OPEN CHANNEL HYDRAULICS
(2013 Credit Pattern)

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

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

P4566

Q1) a) Derive for a trapezoidal channel section of most economical section   [4]
i) half the top width = length of the sloping side
ii) hydraulic radius = ½ the depth of flow.

b) Derive relation between sequent depths in case of hydraulic jump on
sloping floor. [6]

Q2) a) Describe constriction in width of channel for upstream flow subcritical.[6]
b) Write a short note on control of hydraulic jump by jump at an abrupt

drop. [4]

Q3) a) Starting from basic principles derive an expression for GVF for a wide
rectangular channel in the form [6]

10
3

3

1

1

n

o

c

y
ydy S

dx y
y

⎛ ⎞− ⎜ ⎟
⎝ ⎠=
⎛ ⎞− ⎜ ⎟
⎝ ⎠

b) Write a short note on C profiles. [4]
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Q4) a) At a certain section M in a rectangular channel of bed width 2 m, depth
of flow is 1.2 m. When the rate of flow is 6 m3/s estimate the distance
from M to another section N where the depth is 1.4 m. The bed slope is
0.002 and Manning’s n = 0.015. Take two steps. Sketch and classify the
profile. [8]

b) Write a short note on H2 profiles. [2]

Q5) a) For the following flood hydrograph through a river reach for which
K = 12 h and x = 0.20 find the discharge for first two time steps. At
the start of the inflow flood the outflow discharge is 10 m3/s. [6]

Time (h) 0 6 12 18 24 30 36 42 48 54

Inflow m3/s 10 20 50 60 55 45 35 27 20 15

b) Explain any two SVF profiles on bottom racks with sketches. [4]

Q6) a) What is flood routing? Distinguish between reservoir routing and channel
routing. [5]

b) Derive dynamic equation of spatially varied flow with decreasing discharge.
[5]

Q7) a) Derive dynamic equation of gradual varied unsteady flow. [5]

b) Derive equation for celerity of a solitary wave. [5]

Q8) a) Explain types of surges. [5]

b) Derive equation for velocity in a dam break problem. [5]
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Total No. of Questions : 8]

[Total No. of Pages : 2

[4860] - 1025
M.E. (Civil) (Hydraulics)

  HYDROLOGY

(2013 Credit Pattern)

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

1) Attempt any five questions.
2) Neat diagram must be drawn wherever necessary.
3) Figure to the right indicates full marks.
4) Use of logarithmic tables slide rule, Mollier charts, electronic pocket

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

P4568

Q1) a) Differentiate between DAD &IDF curves. Explain the preparation and
uses of DAD Curves. [6]

b) Explain the deconvolution method for deriving unit hydrograph for
complex storm. [4]

Q2) a) Explain the utility of Rainfall-Runoff models and explain non linear
reservoir model. [6]

b) Explain the various infiltration equations for deriving the infiltration capacity
curves. [4]

Q3) a) Explain the various classification of Stochastic process and explain
Markov process. [5]

b) What are probability distribution function and explain method of moment
for fitting a probability of distribution. [5]
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Q4) a) Explain 1) Probable maximum flood, 2) Standard project flood, 3) flood
of specific return period. [6]

b) An water course has an fall of 3m in a legth of 45m. The water course
flows through grassland of area 2.5 km2 rough country of 2.0 km2, &
forest of 1.5 km2.The run off coefficient for the above region have a
value of C1 = 0.35, C2 = 0.45 & C3= 0.10. Estimate the peak rate of run
off for return period of 20 years. The I-F-D relation is given by [4]

0.2
r

0.46

 80 (T )I =
(t + 13)

Q5) a) What are the different frequency distribution function for prediction of
extreme flood value. Explain Gumbel method for extreme value in
hydrologic studies. [6]

b) Explain 1) Risk and Reliability & 2) Safety factor. [4]

Q6) a) Explain the difference between Darcy velocity and actual velocity. Derive
the equation for Darcy velocity and express the Darcy velocity for 3D
anisotropic media. [5]

b) Derive the equation for discharge of a steady radial flow to a well in an
unconfined aquifer. [5]

Q7) a) Compute the transmissivity and hydraulic conductivity of an aquifer 10m
thick & 15cm diameter which is pumped at a rate of 0.0020m3/s. The
drawdown observed in 2 wells located at 15m & 55m from centre of
well are 3.2m & 0.07m respectively. [4]

b) Explain the effect of well interference on drawdown of a pumped well.
What are the different methods of estimation of aquifer parameters. [6]

Q8) a) What are the basic criteria to be satisfied in water well design and explain
the role of 1) Well diameter and 2) Well depth , in the well design. [5]

b) What is groundwater pollution? Discuss non point source of groundwater
pollution. [5]
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Total No. of Questions : 8]

[Total No. of Pages : 2

[4860] - 1031
M.E. (Civil) (Structural Engg.) (Semester - I)

 RESEARCH METHODOLOGY

(2013 Credit Pattern)

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

1) Attempt any five questions from the following.
2) Figures to the right indicate full marks.

P4570

Q1) a) Explain the characteristics of research which uses scientific method. [5]
b) Write a note on “steps involved in publishing a research paper”. [5]

Q2) a) Explain why research is important to decide a economic system of a
country. [5]

b) How do you define research problem? Give one example to illustrate
your answer. [5]

Q3) a) Write a note on advantages and limitations of sources of Literature survey.
[5]

b) Explain the concept of experimental design & Explain Experiment design
procedure steps. [5]

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

b) Explain why a good literature survey is important to narrow the research
problem and the technique that might be used [5]

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

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

SEAT No. :
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Q6) a) Enlist non-parametric tests for hypothesis testing and explain Wilcoxon
Rank Sum Test. [5]

b) Distinguish between Parametric tests and Non-parametric tests for
hypothesis testing. [5]

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

b) Write a note on “Process for 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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Total No. of Questions : 8]

[Total No. of Pages : 2

[4860] - 1033
M.E. (Civil - Structures)

THEORY OF PLATES AND SHELLS
(2013 Credit Pattern)

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

1) Attempt any five questions from the following.
2) Neat diagram must be drawn wherever necessary.
3) Figure to the right indicates full marks.
4) Assume suitable data, if necessary and clearly state.
5) Use of cell phone is prohibited in the examination hall.
6) Use of electronic pocket calculator is allowed.

P4571

Q1) a) Write assumption for the analysis of thin plate with small deflection. [3]
b) Derive an expression for maximum deflection using Naviers solutions

when a load distributed on small area of simply supported square plate.[7]

Q2) a) State the steps involved in the Naviers solutions. [3]
b) Derive 4th order differential equation for a thin plate in Cartesian coordinate

with usual notation. [7]

Q3) a) Derive an expression for deflection by Levis method for simply supported
on opposite edges and subjected to uniformly distributed load. [7]

b) Differentiate clearly difference between Navier’s and Levy’s solution in
the analysis of rectangular plates. [3]

Q4) a) Starting from the basic principle, determine the internal forces and
deflection of a circular plate loaded with uniformly distributed load if
plate is fixed at the edges. [6]

b) Find transverse deflection w for the simply supported circular plate of
radius a subjected to central point load P. [4]

SEAT No. :
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Q5) a) State and explain the assumption in the general theory of thin elastic
shells. [3]

b) State and explain membrane theory and hence derive an equation  of
equilibrium. [7]

Q6) a) Using membrane theory, analyze a cylindrical open roof shell supported
at the four corners for its dead weight only. [8]

b) State the merits and demerits of a shell structures against a plate structures.
[2]

Q7) a) Derive equation of equilibrium for bending theory of cylindrical shells.[7]

b) Explain application of bending theory of shells to pressure vessels and
pipes. [3]

Q8) a) Differentiate between membrane theory and bending theory for analysis
of shells. [6]

b) Explain Beam theory of cylindrical shells with assumptions. [4]
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Total No. of Questions : 8]

[Total No. of Pages : 2

[4860] - 1036
M.E. (Civil - Structures)

DESIGN OF R.C.C. AND PR. C.C. BRIDGES
(2013 Credit Pattern) (Semester - III)

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

1) Answer any five questions.
2) All answers should be written in same book.
3) Figures to the right indicate full marks.
4) Use of IRC-5, 6,18,27,45,78,83 and 112 codes and I.S 1343-2012 and I.S.456-

2000 is allowed.
5) More reproduction of above codes as answer will not get any marks.
6) Neat diagrams shall be drawn wherever necessary.
7) Assume suitable data if necessary and clearly mention it while writing answer.

P4572

Q1) a) Explain with neat sketch box Girder Bridge and skew bridge. [5]
b) Explain role of impact factor in design of Highway Bridge. [5]

Q2) a) Explain in brief Dynamic effect and Impact effect for the design of railway
truss steel Bridges. [5]

b) Classify railway steel bridges according to load carrying capacity and
floor location with their sketches. [5]

Q3) Design a slab culvert for a clear span 4.3 m. Suitable for single train of class
AA loading the Clear roadway is 10 m. between the kerbs. Use safe stresses
as per I.R.C. standards and use M 25& Fe500.Draw details of reinforcement.

[10]

Q4) Design the Prestressed Concrete main girder for following data [10]
a) Effective Span-25 m
b) Clear width of road way-7.5 m
c) Foot path - 1 m on either side

SEAT No. :

P.T.O.



[4860] - 1036 2

d) Wearing coat- 100mm thick
e) Spacing of cross girders-5m c/c
f) Live load - IRC Class AA tracked vehicle
g) Material-M40 for deck slab and M50 for girder with 12/7 cables

(fy = 1500MPa)
h) End block design is not expected.
i) Draw details of section designed.

Q5) Design R.C.C Rigid Frame Bridge for the following data [10]
a) Clear span- 16m.
b) Road width-7.5 m between kerbs
c) Foot path 1.5 on each side.
d) Height-7.5m.
e) End condition-hinged.
f) Loading IRC AA or IRC A which gives maximum effect.
g) Coeff.of linear expansion of concrete---6.5x ×10–6

h) Ec = 25 KN/sq.mm use M 25 & Fe 500

Q6) a) Explain the various criteria for adoption of different types of expansion
joints as per Ministry of surface transport. [5]

b) Explain with neat sketches various types of expansion joints used in
bridges along with there limitations. [5]

Q7) Check the Stability of RCC Retaining wing wall of height 5 m which carries
surcharge of 10 KN/Sq.m acting 2 m away from the wall the backfill material
is having density 16 KN/Cu-m and angle of repose as 30 degrees the coeff.of
friction as 0.45 Use M25 and Fe500. [10]

Q8) A pier of major fly over transmits a total load of 15000 KN at foundation level,
design No. of precast R.C.C. piles and suitable pile cap using following data.

[10]
a) Width of pier-1m.
b) Length of pier-9m.
c) Size of piles-400 × 400mm.
d) Spacing of piles-1.5m use M20 & Fe415
e) Hard strata available at depth -10 m below G.L. of bridge.



��������	��
���
�����������

���������	��
����
�����

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

����������	
�� ��
���
	����
��� �
�

����	
���	���

������ ������� ��������

���������	
��
� ����������
�����

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

�����

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

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

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

��� ���������	
���"�
����
����
��
��(�*��
��
���"����
�
���
���������'+��"�
�
!�"���
�	
������%�����
�����
��,�������
�� ����

��� ���������	
��������"
������
"
�
����
��(-�� ����

�������	��

	
�
�




������	 
	 ���� 


�
� �������� �	
� �
"
�
�� .�������&� ����/01� ���(�*��
��
���"���
�
���
��#��	
����
�
��
����.��%
�
������2������3����
�� ����

��� ���������	
�4�5���
�������
)��-���%
�
�������4���"��%����"
����'�����
��
�
����"���"
�� ����

��� (!�"��������
���"��	
���
�
���
�
����$"���	
����%��
���������"
�
���
6
�����
�

$������%��	
�(�*��
��
���"��"
�����
�����
��(,���
��������
�� ����

���



��������	��
���
�����������

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


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

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

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

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

����
��������(*�
���
��**
 ���
�� �

����
����(*�-�������"������

��!�

����� ���������	��
����
����

�������	��

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

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

������� ����

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

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

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

��
������������	!�	�� ��

��
�������
����

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

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

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

	��
�	
�
��� ����

�����



��������	��
���
����������

�������	�
���

�������������������������������

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

���
��������� ���������!���"����	�#�

���������	
��
� �����������
�����

��
������
�
��
��������������
�

�� ����� ����!�"�#��$��
��
�
�

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

�� )�������'���
���
��*�����+��+����#�������

��!�

����� ���������	��
����
�����

���������

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

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

#������������$���� �% &'  ( )' *' �+'

,��������
���������
����� '�*( '�+' '�)' '� ( '�%( '�'(

,�
������������������
������	
����������������
����������!
���������
���
������
��
���('���-����.

��� ,�
�� ��� ������������
����������������	��������
����
��
����	��� ������
��� ��
��/�����������
������
���.�����
���������
��
!�����
���������������
��!��
���
�������������������/��������
������
����� ����

��� �����'�012�������������������
�����
�����������������342
��
����%('���-����

���
��������������	������
��
���	
������
������
�����
�����
��'�&�5-0��
�������
�!�
���+(6�342�����	
������������$������
������������
���
����
��������
���
�����
���7018##9�'�+:01##$�
�9�'�)�
���!�9�'�');� ����

�	
	�	



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

��������!������2��������������
�
��������
���<

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

�����7���; ' %  ) + �' �% � �) �+ %' %% % 

=
�
�
��	������ ' %( (' >( �'' �%' �&' � ' �(' ��)' �>' �*+ %%(
7��;

�
� ?�	��
���
������
��������������������������
����������
����!�����������
�������
�
������������������������������
���������
���������
�����������@�=��<

��������
����������5������ ����

��� A������
����B��������$��������
�������
��������������������������
���'�012�����
�������������
����
�����
	������������342����%''���-���7��������
�������
������������
����342�9�&'���-�$���������������������
�9�%�'���
���
������
342��������������������������342;� ����

��� ����
��� 	
���
��5
������ 
��������� ��������������2�����!�� ��
������
����� ��
���������
�����������������������@���=�����
��0�����������2�����������������

����

������� 	� ���� �



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

�������	���


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

��������

� �!"!#!$%

�&�	'
���(��
)�������

���������	
��
� ����������
�����

��
������
�
��
��������������
�

�� �
 !����"�#�!��$��
��
�
�

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

������

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

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

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

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

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

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

��� �� �����	 ���	 ����
�����	 �
�	 �������
�����	 ��	 $
���
��	 ��	 �	 ������	 ��
'���������	������� ���

�� �
����
	���	����
�����	�
�	���������
�	��	'�(��������	 ����� ���

��� �� �����	�	�����	
���	�
	)��� &����	����	��	�	
�
�����������	����	��	�����
�
����������� ���

�� �
����	���	$������
�	*���������	�����	���	+���������	�����
�� ���

����� ���������	��
����
�����



����	�
�	�	 
�


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

�� �
����
	���	��
�����
�	���	���	����������
	��	)��� &����	����� ���

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

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

��� �����	�	��������	��������	���	�	��������	��������	�������	-�
�	�������	�������
��	)����	�
��
����
�	��
	��	��
��������	��	�	��
��
�	���
��	����	������
��	��
���	 �������
�	 �����.	/����0	 �
���������
0	 �����
	 ��	 ���	 �������0	 �
������
�������0	����������	������0	���
�����
��	��	���	�����	�
	���	��
��
�	��	�����
�
������0	����������0	�����������0	����	����	���
� ��	�

���



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

�������	��	

���
�������
��������������
������

���� !"�#$
%# !�
%#!�"
!"�#!
��!
&

#�#'�
��!
�(�	)
���*��
+�������

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

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

��!�
,� �

����
����-%��������$�����

��!�
�� .
��
$�/������$�����%��%��
���
��%%
&���

������

��� �� �����	�
�	����
��	

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

�� ���
���	�
�	����
�	����
����	��

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

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

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

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

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

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

��� �����	�	�
���	%���	��	&

�� ���	���	�"�������	���	
��
	'��	����� �� ���

�� (���� ���	��	
��
	(��	����������	�����	������ ���

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

�� �����	���������� ���

�� ����������	���������� ���

����� ���������	��
����
�����



���	��
���� 
�


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

�� �����	�������� ���

�� ��� �
	!�����	)����� ���

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

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

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

���



��������	��
���
�����������

�������	��

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

�
�	'����(��� ���������)�	��*���+���,���������

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

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

��"�
*� +

��������

��"������
�� ,
��
#�
������#����� �� ��
�
��
��  
)���

P4251 ���������	��
����
�����

SEAT No. :

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

�
����

�
����

�
������������
�������
�����

�� ���

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

����
��
������������
�� ���

��� �� "�����
��
� ���� �
�
��#� �
��
��
� 
��
��� ��� ����
� 
��
� ��� �	
� ����

�
	�$���
� ���

�� %
�

���
��	
�
��
���$
�����&�	
��	���������	
���������������� ���

�� '	#����������&����())�����������	��*��������
�����
�

�

��� +����$
�����#����,�-��.�����
��
��

���

����*/����������
��
�
��
�

���

����*)))��������
������

���� ����&�����$
�����#����*)��.�����������&������
��

���

����*-)���

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

���
���������������
��
������ ���

�� 2�����3��

�����

���������
���*)�����
�����������

�	��
���������	�
�
�
�	
� ������������
������� �	
���	��� ����&� �	��� 	��� 
��
���$
�	
��	����
*))���4	
������	����������
�����
������-5�����������$
�����#�����	
����
��� �	
� ����&� ��� 6��.���4	
� ������	

��� ���������� ��� ����	��#� �����
�
%
�

���
��	
���!������
����3�
$
������
��
�����������

�
� ���

��	�
�



��� �� +
��
� �	�
�����
�����������
������
�.���
���	
����
�� ��� ��
����������
����
����
$��
�� ���

��  !����������	�
������������
����
�	�������0��
�������������� ���

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

�� +
��
� �� �	�
�� ���
� ��� �
�
���$
� �����#���� 

�������� �#��
�� ��
���!
����
��� ���

�
� �� %�����������
������������	
��
�	������
����
��	
����������������
�����
'�
�������
�� ���

�� +	#�����	
��������������
�����
�1�����#�������
��$���
���������������
����

����	�

��
����������������������
3�
��	�
���$

��
7 ���

��� �� +
��
��	�
������
��� ���

��  $���
���$
� ���������

��� 2�
38�
��9�����

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

��� ��  !�����������
����
���
�������#��
�� ���

�� %��������
�
��#������������
���
�����������������	
�
����
�
�� ���

�����

������	
��� �



��������	��
���
�����������

�������	��

��
�����������
�������������
�����

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

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

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

��!�

P4252 ���������	��
����
����

SEAT No. :

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

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

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

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

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

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

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

�# �	��
��
�
�
��%&'(��
��� ���

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

���
��
�����
�
	!�� ����

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

�������
�����
����+

�������
�,*�-�.�	�� /0 10 20 30 40 50

� ���$������

�*�6*�-�.�	� 14 17 27 40 47 54

%
�������
*��	� 0�3 0�54 0�84 0�87 0�74 0�94

)������
�$������

���
��������:�;�����:�;�������
��
�������
��
	����
��
���
�
���27�-��
�
�
	������ ����

�������



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

�������	���

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

$"��!"!� �

�%�	&
���'��
(�������

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

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

��"�
+� ,
��
#�-� �� ��
���
��  
*���
�� .

����
����) ��������#�����

��"�

������

��� �� ������	��
���

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

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

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

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

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

	�
 ��� ���

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

��� �� +�����������������#������������������������+������������������ ���
�� �����������������
����������
�&�����
��������������� ���

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

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

����� ���������	��
����
�����



�������	��� �
�

�	� �� �
���������
����������-�
���������������	�
�#�	��������	��� ���

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

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

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

��� �� ��������&���
������
�.
����������������� ����� ���

�� ����������������
����������
��������
�������)�����������
����#�
����
�����
����������
������
��������
������ ���

���



Total No. of Questions : 8]

[Total No. of Pages : 2

[4860]-1045
M.E. (Civil) (Environmental Engg.)

ENVIRONMENTAL IMPACT ASSESSMENT
(2013 Credit Pattern)

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

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

P4659

Q1) Explain the various stages of EIA. Also states the important provisions in EIA
notifications of Govt. of India. [10]

Q2) Discuss the various methods for Impact Assessment. [10]

Q3) Explain how would you predict and assess the environmental Impact due to
air and noise on surroundings due to the proposed activity. [10]

Q4) Discuss the prediction and assessment of Impact for ground water and soil
and states the mitigation measures for the same. [10]

Q5) Explain how will you collect the Basic information on Socioeconomic
environment? Discuss the mitigation measures for resettlement & rehabilitation.

[10]

Q6) Discuss the role of Public Participation in Environmental decision making.
Explain the various techniques for conflict management & dispute resolution.

[10]

P.T.O.

SEAT No. :



- 2 -[4860]-1045

Q7) Explain the general structure of EIA report. Discuss about EMP and Post
Environmental monitoring. [10]

Q8) Explain in detail the procedure for obtaining the Environmental clearance for
construction projects. [10]
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Total No. of Questions : 8]                        SEAT No. :

[4860] - 1079
M.E. Mechanical (Mechatronics) (Semester - II)

INDUSTRIAL DRIVES AND ACTUATORS
(2013 Credit Pattern)

Time : 2 Hours] [Max. Marks : 50
Instructions to the candidates:

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

P4589

Q1) Using Speed torque conventions and multiquadrant operation give generalized
treatment of Electric Drive. [10]

Q2) What are the different criteria’s considered while selecting Electric Drive.[10]

Q3) a) With hydraulic circuit, explain the components involved in Hydraulic Power
Pack with significance of each. [5]

b) Differentiate between PLC Hydraulics and Electro-Hydraulics [5]

Q4) Explain variable frequency square wave-VSI drive for Induction motor [10]

Q5) a) Explain design considerations of hydraulic cylinders used in industrial
hydraulics. [5]

b) With respect to Construction, working and specific applications, discuss
vane pump used in industrial hydraulics. [5]

Q6) a) Discuss Synchronous motor Load with commutated inverter drive [4]
b) Explain reduced voltage starting of three phase Induction motor [6]
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[4860] - 1079                                        2

Q7) With hydraulic circuit and components used, discuss in brief the counterbalance
valve circuit used in industrial hydraulics [10]

Q8) Answer any two [10]
a) Explain the concept of Constant power and constant torque drive.
b) Compare Pressure relief valve and sequence valve
c) Explain control of DC servo drives with the help of block diagram



Total No. of Questions : 8]                        SEAT No. :

[4860] - 1080
M.E. (Mechatronics) Mechanical (Semester - III)

MICROCONTROLLER APPLICATIONS IN EMBEDDED SYSTEMS
(2013 Credit Pattern)

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

1) Answer any five questions.
2) Neat diagrams must be drawn whenever necessary.
3) Figures to the right indicate full marks.
4) Assume Suitable data whenever necessary.

P4590

Q1) a) Draw programming model of PIC18F microcontroller also discuss flags
in STATUS register in detail. [4]

b) Explain with neat diagram data memory of PIC 18F microcontroller. [4]

c) Explain with example instruction format for Byte-Oriented operations.[2]

Q2) a) Draw and explain block diagram of PIC 18F microcontroller with MPU
and memory. [4]

b) Explain flow charting in problem solving approach. [4]

c) Explain the result after the execution of the following instructions. Identify
the status of flags. [2]

MOVLW FAH

ADDLW 38H

Q3) a) What is subroutine? Explain PIC 18 CALL and RETURN Instructions. [4]

b) Explain in detail interfacing of Push-Button keys. [4]

c) Explain stack of PIC 18F microcontroller. [2]
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[4860] - 1080                                        2

Q4) a) Explain Resets used in PIC18F microcontroller. [4]

b) Draw and explain with block diagram Timer0 of PIC18F in 16-bit Mode.[4]

c) What are Hardware counters and Timers? [2]

Q5) a) With block diagram explain successive approximation A/D conversion.[4]

b) Explain standards and protocols in serial data transfer. [4]

c) Write different A-to-D conversion methods. [2]

Q6) a) Explain in detail designing of embedded systems. [4]

b) Explain special features of the PIC18F4520 family. [4]

c) List out features of embedded systems. [2]

Q7) a) Explain basic concepts in serial communication. [5]

b) Explain data transfer in Inter-Integrated circuit protocol. [5]

Q8) a) Explain with neat diagram support devices of PIC18F microcontroller.[5]

b) List and Explain the instructions used for Arithmetic operation and logical
operation for PIC 18F microcontroller. [5]
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Total No. of Questions : 7]                        SEAT No. :

[4860] - 1084
M.E. (Mechanical - Automotive Engineering (Semester - I)

AUTOMOTIVE SAFETY AND REGULATIONS
(2013 Credit Pattern)

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

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

P4591

Q1) a) What do you understand by vehicle safety? What are the objectives of it?
List out various provisions of safety aspects incorporated in a modern
car? [5]

b) What is vehicle crashworthiness? What are various characteristics of it?[5]

Q2) a) Discuss importance in ergonomics in automotive safety. [5]

b) Explain various features for Hybrid III dummy used in frontal crash test.[5]

Q3) a) Describe role of side door intrusion beam in providing passive safety in
cases of side impacts. [5]

b) Explain role of bumper during impacts? Describe damageability criteria
in bumper design? [5]

Q4) a) What testing procedure is followed for lamps and reflectors in automotive
testing laboratory? Explain beam pattern and specification followed for
head lamp testing as per CMVR rules. [5]

b) What are different types of automobile head lamp designs used in today’s
cars? Expalin with sketch. [5]

[Total No. of Pages : 2
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[4860] - 1084                                       2

Q5) a) Explain briefly construction and working principle of head lamp used in
automobile. [5]

b) Explain asymmetrical beam used in head lamp. What is merits and demerits
of plastic lens head lamps? [5]

Q6) a) Sketch any five road signs specifying dimensions and color code as per
CMVR rule. [5]

b) As per CMVR describe the following procedure, [5]

i) Registration of motor vehicle.

ii) Insurance of motor vehicle against third part risk

Q7) Write short notes on the following (any two) [10]

a) Luminance meter and its principle.

b) Anthropometry data for automobile occupancy.

c) Role of seat belt in protection against whiplash injury.

d) Types of rear view mirrors.
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Total No. of Questions : 8]                        SEAT No. :

[4860] - 1090
M.E. (Mechanical) (Automotive Engineering) (Semester - III)

AUTOTRONICS
(2013 Credit Pattern)

Time : 2 Hours] [Max. Marks : 50
Instructions to the candidates:

1) Answers any five questions.
2) Figures to the right side indicate full marks.
3) Use of electronic pocket Calculator is allowed.
4) Assume Suitable data if necessary

P4592

Q1) a) Explain working of Computerized Engine control system [6]

b) Write a note on Variable Valve Timing [4]

Q2) a) What is meant by Multi-point Fuel Injection System? [5]

b) Explain Emission Control Norms in Automotive [5]

Q3) a) Explain construction and working of Downstream and Upstream cooling
Air conditioning System [4]

b) Explain use and its working of thermostatic expansion valve in air
conditioning system [6]

Q4) a) Explain Lighting System in Automotive [6]

b) Explain DTC (Diagnostic Trouble Codes) [4]

Q5) a) Explain Driver and Passenger Comfort Systems [4]

b) Explain working of ABS System [6]

[Total No. of Pages : 2

   P.T.O.
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Q6) a) Write a note on Rollover Mitigation System [5]

b) Explain Electronic Stability Program System Operation [5]

Q7) a) Explain working of Air Bag System [6]

b) Explain importance of Belt Tensioner in terms of Safety of Passenger[4]
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1) Attempt any five questions from each section.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right indicate full marks.
4) Use of electronic pocket calculator is allowed.
5) Assume suitable data, if necessary.

P4607

Q1) a) Explain the fading effects due to multipath time deloy spread and
Doppler spread. [5]

b) Explain the Doppler shift with the help of figure. In a digital cellular
system, if fc = 900 MHz and the mobile velocity is 60 km/hr. Calculate
the received carrier frequency if the mobile [5]
i) Directly towards the transmitter

ii) Directly away from the transmitter and

iii) In a direction perpendicular to the direction of the arrival of the
transmitted signal.

Q2) a) Explain static and dynamic channel allocation schemes in cellular
communication. [5]

b) Explain importance of cellular topology in mobile communication.
Explain the method of locating co-channel cells in a cellular system
with suitable example. [5]

Q3) a) Explain how a multiple access collision avoidance can avoid the
problem of hidden terminal and exposed terminal. [4]

b) With the help of a neat diagram explain spread Aloha multiple access.
[4]

c) Explain in brief inhibit sense Multiple Access. [2]
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Q4) a) Explain why very common MAC scheme CSMA/CD from wired
network fails in a wireless scenario. [4]

b) Explain PRMA packet reservation multiple Access. [4]

c) What is slotted Aloha? [2]

Q5) a) What is triangular routing? Explain a way to optimise the routing with
a neat diagram. [4]

b) Explain Mobile TCP. State its advantages. [4]

c) Compare destination sequence distance vector with distance vector
algorithm. [2]

Q6) a) Explain with the help of diagram the mobile IP packet delivery to and
from the mobile node. [3]

b) What is tunneling and encapsulation? [3]

c) Explain snooping TCP. [4]

Q7) a) Draw GSM protocol architecture for signaling and explain it. [4]

b) Explain with neat diagram mobile originated call operation in GSM.
[3]

c) Explain in brief the security services offered by GSM. [3]

Q8) a) What is the additional mechanism in IEEE 802.11 standard to deal
hidden node problem? explain. [4]

b) Explain GSM TDM frame, slots and bursts with neat diagram. [3]

c) Explain the similarities between HIPERLAN-1 and IEEE 802.11. [3]
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1) Attempt any five questions.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right side indicate full marks.
4) Use of calculator is allowed.
5) Assume suitable data, if necessary.

P4608

Q1) a) What do you mean by optimal control problem? Explain with suitable
example. [4]

b) Find the dimensions of the cylindrical tin (with Top and bottom) made
up of sheet metal to maximize its volume such that total surface area is
equal to 24π. [4]

c) Define Pareto optimal solution. [2]

Q2) a) Minimize the function f(x) = x(x – 1.5) in the interval (0, 1) using
Exhaustive search method to within 10% of the exact value. [6]

b) Draw a flowchart of golden section method for one dimensional
minimization problems. [4]

Q3) a) Using pattern search method, perform one iteration to minimize the
function f(x) = x1– x2 + 2x1

2 + 2x1.x2 + x2
2 Assume initial point as (0, 0).

[4]

b) Explain steepest descent method for multi-variable optimization. [4]

c) Write advantages of random search method. [2]

SEAT No. :
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Q4) Write short notes on :

a) Quadratic interpolation method. [5]

b) Evolutionary optimization method. [5]

Q5) a) Calculate function ‘φ’ for optimization problem given below using
interior penalty method. Consider penalty parameter ‘r’ = 100. [6]

Min f(x) = 3x
1
2 + 2x

2
2

Subject to : g
1
(x) = 1 – x

1
 – x

2 
≤ 0

  g2(x) = x1 ≥ 0

b) Discuss the algorithm for exterior penalty function method. [4]

Q6) a) Explain application of artificial neural networks in computer aided
design. [4]

b) Calculate the accuracy of the variables for minimizing the function
f(x) = x

1
2 + x

2
2 with 1 ≤ x

1
,x

2
 ≤ 5 using genetic algorithm if string length

for each variable used is 4? [4]

c) What is elite count in genetic algorithm? [2]

Q7) a) Explain Modeling Return-On-Investment (ROI) in TOC. [4]

b) Write internal constraints in theory of constraints. [2]

c) Explain application of theory of constraints in operations management.
[4]

Q8) Write short notes on :

a) Steps in simulated annealing algorithm. [5]

b) Priori approach for Multi-objective optimization. [5]
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1) Question no 5 & 6 are compulsory.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right indicate full marks.
4) Use of logarithmic tables, slide rule and non-programmable electronic

pocket calculator is allowed.
5) Assume suitable data, if necessary.

P4609

Q1) Explain stress deviator tensor and its invariants. Express von Mises stress in
terms of second invariant of stress deviator tensor. [10]

OR

Q2) Determine the stress fields that arise from the following stress functions :

a) ϕ = Cy2

b) ϕ = Ax2 + Bxy + Cy2

c) ϕ = Ax3 + Bx2y + Cxy2 + Dy3

where A, B, C and D are constants. [10]

Q3) Explain with sketch an experimental stress analysis using Brittle coat method.
[10]

OR

Q4) Using castigliano’s theorem, determine the deflection of point A of the step
shaft as shown in figure 1. The second-area moment of the beam between
point A and B is I

1
, and from B to C the second-area moment is I

2
=2I

1
, The

entire beam is made of a material with modulus of elasticity of E. [10]
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Figure 1(Shaft fixed at end C)

Q5) a) Consider an unnotched specimen with an endurance limit of 255 MPa.
If the specimen was notched such that Kf = 1.6, what would be the
factor of safety against failure for N > 106 cycles at a reversing stress of
115 MPa. [10]
i) Solve by reducing S'

e
.

ii) Solve by increasing the applied stress tals.

b) Write note on conformal mapping. [5]

Q6) a) Consider a flat plate of some metal alloy that is to be exposed to
repeat tensile compressive cycling in which the mean stress is 25 MPa.
If a

o
 = 0.25 mm, a

c
 = 5.0 mm, m = 4.0, A = 5 * 10–15, Y = 2.0, and

N
f
 = 3.2 * 105 cycles calculated using relation. [10]

0

/2 /2

1

( )

ca

m m m m
a

da

A Y aπ σΔ ∫
Estimate the maximum tensile stress to yield the fatigue life prescribed.

b) Write note on fatigue crack initiation and propagation.  [5]
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Q1) a) Define an analytic function, state necessary and sufficient conditions
for f(z) = u (x, y) + iv (x, y) to be analytic, also define an harmonic
function. [5]

b) Evaluate 
2cos

( 1) ( 2)C

z
dz

z z

π
− −∫�  where C is the circle 3z = [5]

Q2) a) Solve the boundary value problem y" – y + x = 0, 0 < x < 1; y(0) = y(1) = 0
By Rayleigh-Ritz method. [5]

b) Find the curves on which the functional

1
2

0

( 12 )y xy dx′ +∫  with y (0) = 0 and Y (1) = 1 can be extremised [3]

c) State the necessary condition for the functional

2

1

( , , , )

x

x

f x y y y dx′ ′′∫  to be extremum. [2]
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Q3) a) Explain the standard 5-point formula to solve the Laplace equation
2 2

2 2
0

u u

x y

∂ ∂+ =
∂ ∂ . [5]

b) Write-down the General second order partial differential equation in
two independent variables and then classify it. Also determine whether
the following equation is Elliptic or hyperbolic.

( 1) 2( 2) ( 3) 0xx xy yyx u x u x u+ − + + + = . [5]

Q4) a) If ( )nP x  is a Legendre polynomial of first kind prove that

1 1( 1) ( ) (2 1) ( ) ( )n n nn p x n xp x np x+ −+ = + − [4]

b) By using series expression for ( )nJ x  derive

1( ) ( )n n
n n

d
x J x x J x

dx −⎡ ⎤ =⎣ ⎦ . [4]

c) State Rodrigue’s formula and prove that

2
2

1
( ) (3 1)

2
p x x= − [2]

Q5) a) The following table gives the number of accidents that took place in
an industry during various days of the week.
Day Mon Tues Wed Thurs Fri Sat

No. of Accident 14 18 12 11 15 14

Test if the accidents are uniformly distributed over the week
Given χ2 at 5% level for 5 deg. of freedom is 11.09 [5]

b) A random sample of size 16 has 53 as mean. The sum of squares of the
deviations from the mean is 135. Can this sample be regarded as taken
from the population having 56 as mean? Obtain 95% and 99%
confidence limits of mean of the population. [5]

Q6) a) Consider the transformation.

4i
w ze

π
=  and determine the region in the w-plane corresponding to the

triangular region bounded by lines x = 0, y = 0, and x + y = 1 in the
z-plane. [4]

b) Six dice are thrown 729 times. How many times do you expect at least
three dice to show a 5 or 6? [4]

c) Define a stochastic process. [2]
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Q7) a) Fit a Poisson distribution to the set of observations : [5]

x : 0 1 2 3 4

f : 122 60 15 2 1

b) Prove that the following function [5]
3 2 2 23 3 3 1u x xy x y= − + − +  is harmonic.

Also find the conjugate function v and corresponding analytic function
u+iv.

Q8) a) In 256 sets of 12 tosses of a coin, in how many cases one can expect 8
heads and 4 tails. [5]

b) Test whether the following Markov chain (transition matrix) is ergodic
or regular [5]

1 1 1

4 4 2
1 3

0
4 4
1 1

0
2 2

⎡ ⎤
⎢ ⎥
⎢ ⎥
⎢ ⎥
⎢ ⎥
⎢ ⎥
⎢ ⎥
⎢ ⎥⎣ ⎦
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1) Attempt any five questions.
2) Figures to the right indicate full marks.
3) Neat diagrams must be drawn wherever necessary.
4) Use of non-programmable electronic pocket calculator and statistical tables

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

P4611

Q1) a) Discuss in brief the principle forms of arc welding processes that are
differing in the manner of weld shielding against exposure to
atmospheric air. [4]

b) Describe the general procedure for selecting a welding process for a
specific application. [4]

c) Write the equations used in the strength analysis of welds. [2]

Q2) a) Explain with a neat sketch the working principle of Plasma Arc Welding
(PAW) process. [4]

b) State the important features of Ultrasonic Welding process. [4]

c) Enumerate specific applications of Laser Beam Welding. [2]

Q3) a) Which are the different factors that causes the Arc Blow during welding?
[4]

b) Why standard specimens are used for testing of welds? State the basic
considerations in choosing a test for testing the mechanical properties
of weldment. [4]

c) Explain with neat sketches the faulty weld profiles on a butt and fillet
welds. [2]
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Q4) a) Discuss the need and role of fixtures in holding the workpieces during
the welding operations. [5]

b) Explain in brief the popular technique used in welding of pipeline. [5]

Q5) a) Calculate the melting efficiency in the case of arc welding of steel with
a current of 200 A at 20 V. The travel speed is 5 mm/s, and the cross-
sectional area of the joint is 20 mm2. Heat required to melt steel may be
taken as 10 J/mm3 and heat transfer efficiency is 0.85. [4]

b) Explain briefly the stress relieving methods used for welds. [4]
c) Give the specific reason why spray metal transfer is more superior to

globular metal transfer. [2]

Q6) a) Explain the common thermal treatment methods that are carried out on
welds. [4]

b) Discuss in brief the time, temperature, and isothermal transformations
during welding of steel. [4]

c) What do you understand by heat affected zone (HAZ) in welding? [2]

Q7) a) Briefly explain the hot air welding technique used for welding of PVC
plastics. [4]

b) Describe the friction welding process with a specific application. [4]
c) Draw a neat sketch of a test specimen with a butt joint in-order to find

out the strength of plastic sheets. [2]

Q8) a) List down the methods used to control the contamination of welds and
explain any one method in detail. [5]

b) Explain clearly why cast irons are more difficult to weld than steels.
[5]
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Total No. of Questions : 8]

[Total No. of Pages : 2

[4860]-1376
M.E. Biomedical (Instrumentation & Control)

COMMUNICATION PROTOCOLS FOR INSTRUMENTATION
(2013 Pattern)

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

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

P4556

Q1) a) Explain the redundancy and failure considerations in Fieldbus. [5]
b) List and explain any three Universal HART commands. [3]
c) Explain Synchronous Communication with neat waveform. [2]

Q2) a) With a neat diagram, explain the mapping of variants of Profibus on the
OSI layer. [4]

b) How does redundancy handle failure of physical medium in Fieldbus?[4]
c) Explain any two building blocks of networks. [2]

Q3) a) Explain the Frequency Hopping Spread Spectrum in Bluetooth Protocol.[4]
b) Compare MODBUS and MODBUS plus protocols. [4]
c) Explain the token passing method used for bus arbitration. [2]

Q4) a) Write a short note on Zigbee protocol. [5]
b) Elaborate the use of Function block library in Foundation Fieldbus

Network. [3]
c) Explain any two applications of Bluetooth protocol. [2]

P.T.O.
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Q5) a) What does the field of ‘Device address’ and ‘Function code’ represent
in the query of MODBUS? [4]

b) Explain the applications of Wi Fi [4]
c) List any four features of RS 485. [2]

Q6) a) With neat diagram, explain the hybrid media access regulating method in
Profibus DP. [4]

b) List any four technical specifications of Data Highway Plus. [4]
c) What is a data frame in communication? List any two fields used in a

frame. [2]

Q7) a) Elaborate with neat sketches, any one Industry application explaining the
Cost-saving advantage of HART communication protocol. [5]

b) With neat sketches, explain the physical layer of Foundation Fieldbus
H1. [5]

Q8) Write short notes :
a) Link Active Scheduler. [5]
b) Advantages and Limitations of Open Networks. [5]
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Total No. of Questions : 8]

[Total No. of Pages : 2

[4860]-1388
M.E. (Polymer Engineering) (End Semester)

TRANSPORT PHENOMENON IN POLYMERS
(2013 Pattern) (Semester - III)

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

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

P4559

Q1) a) Explain the Cauchy’s Principle with suitable example. [4]
b) Discuss different models to express rheological behavior of polymeric

fluids. [4]
c) Differentiate between the Newtonian and Non-Newtonian fluids. [2]

Q2) a) Derive equation for momentum flux and velocity for flow of two immiscible
fluids. [4]

b) Explain the Stress tensor and Symmetric tensor. [3]
c) Discuss time dependent and time independent fluids with example and

give proper mathematical relation. [3]

Q3) a) Write down the following steps to find out the number of theoretical
stages for multistage distillation column. [5]

b) Give the brief introduction of different theories of diffusion. [3]
c) Give each industrial example of solid liquid extraction and liquid liquid

extraction. [2]

P.T.O.
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[4860]-1388 2

Q4) a) Explain the steady incompressible two dimensional boundary layer flow
equation. [5]

b) Derive expression for diffusion in stagnant gas film. [5]

Q5) a) Explain briefly the concept of diffusion coefficient and dispersion. [3]
b) Explain in detail Mechanism and theories of diffusion through polymers.

[3]
c) Write in detail about permeability of polymers and factors affecting it.[4]

Q6) a) Write a note on Multicomponent Diffusion. [4]
b) Give the detail applications of integral techniques to energy transfer. [4]
c) Distinguish between forced convection and free convection. [2]

Q7) a) Explain with neat diagram equipment used in liquid-liquid extraction.[5]
b) Write a short note on Heat and mass transfer on polymeric system. [5]

Q8) a) Explain with example the importance of viscous dissipation in energy
transport. [5]

b) Explain any two different applications of diffusion. [5]
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