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[3964] - 164
B.E. (Production Engineering)

  ADVANCED MATERIAL PROCESSING
(Sem. - II) (Elective - II) (2003 Course) (411090)

Time : 3 Hours] [Max. Marks : 100

Instructions to the candidates:

1) Answer three questions from Section - I and  Section - II.

2) Answer to the sections should be written in separate books.

3) Neat diagrams must be drawn wherever necessary.

P1089

Q1) a) Explain with neat sketch oscillating turning process and compare it with
conventional turning process. [8]

b) Explain Cryogrinding process. State its advantages. [8]
OR

Q2) a) Explain the chip formation mechanism in High speed machining. State
advantages of High speed machining. [8]

b) Explain the development of tool material used in advanced machining
process. [8]

���������

Q3) a) State the requirement of tool material used in EDM? Explain the taper
and overcut in EDM. [8]

b) Explain with neat sketch STEM process. [8]
OR

Q4) a) For a Rc Ckt adjusted for maximum power supply, following details
available, Resistance R = 300 Ohm, Capacitance C = 50 microfarad,
Supply voltage = 80 V. Calculate charging current, at the Instant when
the CKT is switch on, frequency of discharge. [8]

b) Explain with neat sketches the defects seen in product if it machined  by
chemical machining. [8]

P.T.O.
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Q5) a) Compare Hot forging, cold forging, and warm forging. [9]

b) Explain with diagram a precision forging process and write its advantages.[9]
OR

Q6) a) Explain the procedure for preparation of a blank for three roll forming
process. [9]

b) Explain with diagram magneto forming process and write its advantages.[9]

SECTION - II

���������

Q7) a) Explain with suitable example how brass components are casted. [8]

b) Explain with neat sketch a continuous casting process. [8]
OR

Q8) a) Explain suitable process for casting of Al and Al alloys. [8]

b) State and explain controlling parameters in injection casting process? [8]
��������

Q9) a) Suggest suitable process and explain for casting of ceramic parts. [8]

b) What is meant by mushy materials? Explain the processing of such
materials. [8]

OR
Q10)a) Explain with neat sketch rotational moulding process and state its

application, advantages. [8]

b) Suggest and explain a suitable process for following : [8]
i) Packaging film
ii) Bucket

���������
Q11)a) Explain PVD process. Compare it with CVD process. [9]

b) Explain steps in MEMS. [9]
OR

Q12)Write notes on following : [18]
i) LIGA process.
ii) Types of Paints
iii) Surface cleaning methods.
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[3964] - 178
B.E. (Production S/W )

SUPPLY CHAIN MANAGEMENT
  (2003 Course) (411125) (Elective - II) (Sem. - I)

Time : 3 Hours] [Max. Marks : 100

Instructions to the candidates:
1) Answer any Three questions from each Section.
2) Your answers will be valued as a whole.
3) Assume suitable data, if necessary.

P1094

SECTION - I

Q1) a) Consider the supply chain involved when a customer purchases a
toothpaste pack from a retail-store or a pan-shop. Identify the cycles in
this supply chain and the location of the push-pull boundary. [10]

b) Discuss primary and secondary objectives of supply chain Management.[8]

Q2) a) “Product Packaging is the main selling driver in the FMCG industry”.
Explain this statement with focus on the logistics. [8]

b) What is Discounted cash flow Analysis? Why is it used in supply chain
management? How the flexibility is evaluated in supply chain? [8]

Q3) a) What actions a manager can take to over come the obstacles and achieve
co-ordination in supply chain? [8]

b) What is bullwhip effect? Discuss its characteristics and managerial
strategies to reduce its impact. Give examples. [8]

Q4) a) Explain inventory as a driver of supply chain performance. Give two
examples. [8]

b) Discuss various forecasting techniques used in SCM. [8]

P.T.O.
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SECTION - II

Q5) a) Why is IT the key component of SCM system? “Successful IT
implementation is the outgrowth of the participation of knowledge
workers”. Comment with examples. [8]

b) Explain various modes of transportation. On what basis one should decide
the best mode of transport? “Warehousing (TPW) is becoming an
essential service for the industries”. Comment. [8]

Q6) a) Explain the basic purchasing cycle and the role of purchasing manager in
detail. [8]

b) How can a company use pricing to change demand patterns? Give
examples. [8]

Q7) a) Discuss the various parameters and systems used to evaluate SCM
performance. [8]

b) Explain with examples why outsourcing is imperative today. How an
organisation can control the activities which are outsourced? [8]

Q8) Write short notes on any three of the following : [18]

a) Cycle stock in SCM.

b) Economics of scale.

c) Facility location decisions in supply chain.

d) Impact of financial factors on supply chain decisions.

e) Aggregate planning in SCM.
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[3964] - 179
B.E. (Production S/W)

 INDUSTRIAL AND COMMERCIAL LAW
(2003 Course) (411125) (Elective - II) (Sem. - I)

Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:

1) Question No. 1 & Question No. 6 are compulsory.
2) Attempt any three questions from the remaining from each section.
3) Your answers to the problems must be supported by a correct legal & logical

reasoning.
4) Figures to the right indicate full marks.

P1095

SECTION - I

Q1) a) Nine clerks, working in the office of a government owned pharmaceutical
factory employing 294 workmen, were terminated from his services on
account of closure of a section in the office. They have challenged this
action under the industrial Dispute Act 1947. Under which conditions
can the aggrieved clerks succeed? Give your opinion, with reasons. [5]

b) A Union has made certain demands from the Management of a factory
establishment, for wage rise and other facilities. The management has not
conceded (accepted) these demands and is not ready to accept any. Advice
the Union with the reasons, the courses of action open to them under the
Industrial Disputes Act, 1947, to get their demands sanctioned. [5]

c) A computer vendor sold a computer to a customer. Immediately there
after, the customer made a complaint that it can not perform the minimum
functions as told and shown to him by the seller, at the time of sale. The
customer has demanded the money back, on the grounds that he had
been cheated. The seller is showing a printed line on the invoice that
‘goods once sold will not be returned under any circumstances’. State
the legality of the respective claims of the parties. [5]

d) 12 workers working in one automobile spare parts factory run on electricity
have been asked to work for 9 hours a day with five days a week. Are
these working hours legal? [5]

P.T.O.
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 Q2) State the meaning, legal status and importance of ‘Standing Orders’ and Model
Standing orders. [10]

Q3) Define and explain the term Factory and Workman as per the Factories Act
1948. [10]

Q4) Define the terms ‘Industry’ and ‘Retrenchment’ as per Industrial Disputes
Act 1947 and explain its essentials. [10]

Q5) a) State the purpose and reasons of legislating the Competition Act, 2002.
[5]

b) Explain the meaning of ‘relevant market’ as per the Competition Act,
2002. [5]

SECTION - II

 Q6) a) State with reasons whether the following personnel shall attract the
definition of a workman’ as per Industrial Disputes Act, 1947. [5]

i) A teacher,

ii) A nurse in a trust owned hospital,

iii) A peon in District Collector’s office,

iv) A CNC operator drawing monthly salary higher than the manager
of his factory.

b) A Hospital has employed 26 nurses and 30 ward boys. It claims that it is
not covered by the Industrial Employment and Standing Orders Act,
1946. Is this position legally tenable? [5]

c) A workman working in a shop employing 76 workers is being terminated
from his services on the grounds of surplus staff. State the provisions
the employer is required to follow in the circumstances. [5]

d) A seller has sold 5 ordinary plastic chairs to a customer. No price was
determined at the time of making the sale. However, the seller demanded
a total price of Rs. 25,000/- after the completion of the sale and delivery.
The customer refused to pay on the grounds of inordinately exorbitant
price and therefore wants to cancel the sale. The seller is insisting on the
same price. State the legality of their respective claims against each other
along with the correct legal position. [5]



Q7) a) Can workmen in a Public Utility Service go on strike as per the provisions
of Industrial Disputes Act, 1947? If yes, what are the conditions they
have to comply with? If not, state the reasons of your answer. [5]

b) State the provisions of the factories Act, 1948, regarding the leaves and
holidays of the workers. [5]

Q8) a) Explain the terms Condition and Warranty, marking out the distinction
between them as per the provisions of the Sale of Goods Act. 1930.[5]

b) Explain the term Dominant Position as per the competition Act,2002.[5]

Q9) State the meaning of Certified Standing orders and explain the procedure of
having Certified Standing Orders in any establishment as per the Industrial
Employment (Standing Orders) Act, 1946. [10]

Q10)Write notes on (any two) : [10]

a) Distinction between Sale and Agreement to sell,

b) Manufacturing Process as per the Factories Act, 1948,

c) Distinction between closure and lockout as per the Industrial Disputes
Act, 1947.

�����
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[3964] - 180
B.E. (Production S/W)

 PROJECT MANAGEMENT
(Sem. - I) (2003 Course) (Elective - II) (411125)

Time : 3 Hours] [Max. Marks : 100

Instructions to the candidates:

1) All questions are Compulsory.
2) Answers to the two sections should be written in separate books.
3) Neat diagrams must be drawn wherever necessary.
4) Figures to the right indicate full marks.
5) Use of logarithmic tables, slide rule, Mollier charts, electronic pocket

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

P1096

SECTION - I

Q1) Explain in detail methods to identify project. [16]

OR

Q2) Enumerate difference of project under private, public and joint sector. [16]

Q3) Explain following : [16]

a) Type of project under BMRED Balancing.

b) Modernization, Replacement.

OR

Q4) Explain : [16]

a) Expansion of project.

b) Diversification of project.

Q5) Explain project formulation in consideration with preparation of feasibility
report and specifications. [18]

OR

 Q6) What are the incentives from state and central govt. Explain advantages and
applications of import substitution projects. [18]

P.T.O.
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SECTION - II

Q7) Explain different sources of finance for project. Address the issues of raising
local and foreign investments. [16]

OR

Q8) Write note on following for project appraisal : [16]

a) Techno - commercial.

b) Financial discounted cash flow.

c) Non financial benefit.

d) Socio- economic cost benefit analysis.

Q9) Enumerate different aspects of project costing, contracting for labour and
equipment costs. [16]

OR

Q10)a) What are the different aspects for development and codification of cost
data. [8]

b) Explain the advantages of using Activity-Based costing in detail. [8]

Q11)Explain following for project Administration : [18]

a) Cash flow planning.

b) Project scheduling.

OR

Q12)Write short notes on following (any three) : [18]

a) PERT.

b) CPM.

c) GANTT Charts.

d) Overruns costs.
�����



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

�������	�
��

����������	
������
��

����������	�	�����


	����� �������

���������	
��
� ����������
�����

��
������
�
� �
� �������������
�

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

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

�
�

�� '���� ���(���
���
�� %�� �����������)�������

��*�

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

-� .
�� 
 � $
(��������� ��%$�
� 
$���� ��$����
$$���� �����
/� �$����
���� &
����
��$��$��
������
�������%$�
� �
��$$
����

0� �

���� 
����%$�� ����/� � � ����

��*�


���


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

��	������	�������	�����
� ���

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

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

��

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

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

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

�����	�	��� ���

�� ���������	�����
�"	������	�����
���	���������������	������	����	��
*�(	����	�����������	����
���	�� ���

��

��	�
�

��	
��
����



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

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

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

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

��� �� �������	���	��		��������

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

�� *�(	���	����������������	����������	�	���	���	
���	�����	�	��
�����������
��

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

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

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

��	
��
�����

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

�� �(�����	���	������������	���������
��
��	��
��-	����������������	��	����
 �����	���������������������	����./�����	����
��-	����0�	�1	��
�	�	��
����
�����	����2�	�

3��-	�����+ 3��-	�����++
 �
����������4���� %$5$$$6� %$5$$$6�
���������7	�� 1	�����������(��� 1	�����������(���

4���� 4����

' 8�9$$$6� 8�99$$6�

# 8�9$$$6� 8�99$$6�

% 8�9$$$6� 8�9%$$6�

: 8�9$$$6� 8�9%$$6�

; 8�9$$$6� 8�9$$$6�

9 8�9$$$6� 8�9$$$6�

< 8�9$$$6� 8�;<$$6�

. 8�9$$$6� 8�;<$$6�

= 8�9$$$6� 8�;:$$6�

'$ 8�9$$$6� 8�;:$$6�

��



��� �� �)
�����>0"�����!&>��������������
�����������������	�	��
������	�	�����

�� �(�����	���	������������	�������
��
��	��
��-	��������������	�����	��	����
 �����	���������������������	����<�;/�����	����
��-	����0�	�1	��
�	�	��
����
�����	����2�	� ���

3��-	�����+ 3��-	�����++

 �
����������4���� ����'5$$5$$$6� ����'5$$5$$$6�
���������7	�� 1	�����������(��� 1	�����������(���

4���� 4����

' 8�=5;$$6� 8�'$5$$$6�

# 8�=5;$$6� 8�.5;$$6�

% 8�=5;$$6� 8�.5;$$6�

: 8�=5;$$6� 8�.5#$$6�

; 8�=5;$$6� 8�.5$$$6�

9 8�=5;$$6� 8�<5;$$6�

< 8�=5;$$6� 8�<5$$$6�

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

��������������	��(	�	�
�	��� ���

�� ?���������	�	��
�����	�(�������

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

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

��	�� ��� ���

���������	��������	����	������� ���

�� ?������	�	�	��
�����	�(�������

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

�����)
�������	�	�	��
����������	������	��������	@ ����
4�� >	)���	������
4��� A�����
�	����
��������

��
�����)
�������	�	�	��
����������	������	��������	@ ����

4�� +�>���������
�
4���  �	�������������
�

���

������������ �����������������������������������������
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[3964] - 215
B.E. (Electrical)

 DIGITAL SIGNAL PROCESSING
(2003 Course) (Elective - II) (403150) (Sem. - II)

Time : 3 Hours] [Max. Marks : 100

Instructions to the candidates:

1) Answer three questions from Section - I and three questions from Section - II.

2) Answers to the two sections should be written in separate books.

3) Neat diagrams must be drawn wherever necessary.

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

5) Assume suitable data, if necessary.

P1103

SECTION - I

Q1) a) State and explain sampling theorem and nyquist rate. [4]

b) Compute linear convolution by tabulation method : [8]

i) X (n) = n + 1  for 10 ≤≤ n
         = 5 – n  for  42 ≤≤ n
         = 0        elsewhere

       H (n) = –n/2   for 42 ≤≤ n
        = 0        elsewhere

ii) X (n) = {2, 2, 2}
h (n)  = {1, 2, 3, 2, 1}
              ↑

c) State advantages of digital signal processing over analog signal processing.
[6]

OR

Q2) a) Explain properties of linear convolution. [6]

b) Obtain the cross correlation for the DT sequence given below and sketch
result X (n) = {2, – 1, 3, 7, 1, 2, – 3} Y (n) = {1,– 1, 2, – 2, 4, 1, – 2, 5}[8]

                              �↑   �                                        ↑
c) Determine whether the given systems are static/dynamic, linear/ nonlinear

i) Y (n) = e x(n)                                  ii)      Y (n) = x (n) + n x (n – 2) [4]
P.T.O.
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Q3) a) How causality and stability is determined in terms of Z transform. [6]

b) Determine z transform and ROC of following : [10]
i) x (n) = 2n+2 u (n – 1)

ii) x (n) = n2 u (n)

OR

Q4) a) Obtain inverse z transform using residue method. [8]

( ) ( )
( )( )( )213

542

−−−
+−=
zzz

zzz
zX

b) State and prove initial and final value theorem and obtain the final value

of ( ) ( )( )( )12.05.0

4.2

−+−
=

zzz

z
zx [8]

Q5) a) State and prove any four properties of DFT. [8]

b) Calculate DFT of x(n) = {1, 1, 0, 0} check answer by calculating IDFT.[8]
OR

 Q6) a) Explain radix-2 DIF FFT algorithm for computation of DFT when N = 8.[8]

b) Find linear convolution of following sequence and obtain same result
using circular convolution. [8]

X 1 (n) = {1, 2, 3, 4}  X 2 (n) = {1, 1, 1}

SECTION - II

Q7) a) For the given difference equation develop cascade form and parallel
form realization. [10]
y (n) – (5/8) y (n – 1) + (1/16) y (n – 2) = x (n) + (3/4) x (n – 1) + (1/8) x(n – 2)

b) Explain design of rectangular window method. [6]

OR

Q8) a) State advantages and disadvantages of digital filter over analog filter.[6]

b) The transfer function of analog notch filter is given below, design the
digital IIR notch filter using BLT with notch frequency 60 Hz and sampling
frequency 960 sps. [10]

 ( )
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Q9) a) Explain Harward and modified Harward architecture of DSP and
compare. [8]

b) Explain ADSP 2100 series architecture of DSP with the help of major
blocks and function of respective blocks. [8]

OR

Q10)a) Compare DSP processor over microprocessor. [8]

b) For TMS 3200 c5x explain with neat block diagram its architecture. [8]

Q11)Write short note on : [18]

a) Induction motor control using DSP.

b) Harmonic analysis using DSP.

OR

Q12)Write short note on : [18]

a) Power factor correction using DSP.

b) Vibration Analysis using DSP.

�����
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[3964]-231
B.E. (Electronics)

MANAGEMENT INFORMATION SYSTEMS
(404210) (2003 Course) (Sem. - II) (Elective - I)

Time : 3 Hours]          [Max. Marks : 100
Instructions to the candidates :

1) Answer 3 questions from each section.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right indicate full marks.
4) All questions carry equal marks.

P1577

SECTION - I
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SECTION - II
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[3964] - 272
B.E. (Instrumentation And Control)

 ADVANCED BIOMEDICAL INSTRUMENTATION
(Sem. - II) (406270) (1997 & 2003 Course) (Elective - II)

Time : 3 Hours] [Max. Marks : 100

Instructions to the candidates:
1) Answer three questions from Section - I and three questions from Secetion - II.
2) Answers to the two sections should be written in separate books.
3) Neat diagrams must be drawn wherever necessary.
4) Assume suitable data, if necessary.

P1142

SECTION - I

Q1) a) With  the  help of neat diagram, explain the working of programmable
pacemaker. [8]

b) Mention the advantages and disadvantages of the same. [4]
c) Write down the specifications of a typical pacemaker. [4]

OR

Q2) a) It is required to set up an ICU for 8 beds. Elaborate the implementation
plans. [10]

b) Discuss different types of defibrillators and explain any one of them with
the help of neat diagram. [6]

Q3) a) Explain the need and working of an ‘Autoanalyser’. [8]

b) With the help of graph, explain the basic working principle of a pulse
oximeter. [4]

c) Explain the working of an In-Vivo type of oximeter with the help of a
suitable diagram. [6]

 OR

Q4) a) Describe with the help of neat waveform various modulation techniques
for a typical Telemedicine System. [8]

b) Explain the conductivity type blood cell counter for RBC and WBC
measurement. [10]

P.T.O.
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Q5) a) Explain the principle of CT-scanning. How it overcomes the drawback
of X-Ray imaging? [8]

b) What is the role of ‘Hounsfield number’ in image reconstruction? [8]
OR

Q6) a) Discuss X-ray properties and X-ray film used for imaging. [8]

b) List specifications of X-ray machine and explain their importance. [8]

SECTION - II

Q7) a) With the help of a suitable block diagram, explain the working of Gamma
camera. [8]

b) Explain A scan, B scan and M-scan in ultrasound imaging. [8]
OR

Q8) a) Draw a diagram, explaining what is meant by spin-spin relaxation time
and spin lattice relaxation time. What is the importance of it? [8]

b) Write a note on Positron Emission Tomography. [8]

Q9) a) What is nuclear medicine? Describe various types of detectors that are
used to detect and γ rays. [8]

b) What is an Endoscope? Explain its construction with the help of neat
diagram. [8]

OR

Q10)a) Explain laser application in diabetic retinopathy and glaucoma. [8]

b) Explain in brief various types of dialysers used for Hemodialysis. [8]

Q11)a) Describe various Orthotic and Prosthetic devices. [8]

b) Explain different types of wheelchair and joysticks. Specify their materials
and properties. [10]

OR

Q12)a) What is kidney stone? Explain lithotripsy based on acoustic shock wave
with plasma explosion. [8]

b) Explain Instrumentation in Hemodialysis. [10]

�����
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[3964] - 273
B.E. (Instrumentation & Control)

 POWER PLANT INSTRUMENTATION
(2003 Course) (406270) (Elective - II) (Sem. - II)

Time : 3 Hours] [Max. Marks : 100

Instructions to the candidates:
1) Answer three questions from Section - I and three questions from Secetion - II.
2) Answers to the two sections should be written in separate books.
3) Neat diagrams must be drawn wherever necessary.
4) Figures to the right indicate full marks.
5) Assume suitable data, if necessary.

P1143

SECTION - I

Q1) What are various ways of generation of Electricity? Explain in brief. [16]
OR

What is a grid? Explain the concept of Regional & National grid in detail.[16]

Q2) a) A steam power station of 100 MW capacity uses coal of calorific value
of 6400 kcal/kg. The thermal efficiency of the station is 30% and electrical
generation efficiency is 92%. Determine the coal required per hour when
plant is running at full load. [8]

b) What are different types of systems & components which are used in
thermal power plant? [8]

OR
a) What is coal preparation? What are the advantages of coal preparation.[8]

b) Explain open cycle gas  turbine power plant neat sketch. Also state its
advantages & disadvantages. [8]

Q3) a) What is differential expansion in turbine blades? How it controlled?
Explain with neat schematic.  [9]

b) Explain coal handling process with neat Instrumentation? [9]
OR

Draw & explain condenser and feed tank level control system in a power
plant. [18]

P.T.O.
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SECTION - II

Q4) a) What are the different advantages and disadvantages of hydroelectric
power plants? [8]

b) Draw and explain different types of surge tanks with necessary
instrumentation. For level measurement. What are the functions of surge
tanks? [10]

OR
a) How energy can be released from Nuclear Power Plant? What are various

types of Nuclear reactions? Explain. [10]

b) Explain following w.r.t. Nuclear Power Plant : [8]
i) Moderator.                      ii)     Reflector.

iii) Coolants.                        iv)    Control Rods.

Q5) a) How efficiency of a Power Plant can be measured? What are various
methods to improve the efficiency of the power plant? [6]

b) Why it is essential to measure the dissolved oxygen in feed water of a
Power plant? Explain the same with neat schematic. [10]

OR

Write Notes on (Any Two) : [16]
a) Energy Audit.

b) Automation of Conservation.

c) Boiler Regulations.

Q6) a) What is Geothermal energy? What are various forms for geothermal
energy? Explain in brief the classification of the same. [10]

b) What is a Tidal Power? What are factors affecting the suitability of tidal
power plant. [6]

OR

a) Write advantages & disadvantages of wind power plant. [8]

b) Explain Power generation with Hydrogen cell. [8]

�����
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[3964] - 274
B.E. (Instrumentation & Control)

  FIBER OPTIC INSTRUMENTATION
(Sem. - II) (2003 Course) (Elective - II) (406270)

Time : 3 Hours] [Max. Marks : 100

Instructions to the candidates:
1) Answer Three questions from Section - I and Section - II.
2) Answers to the two sections should be written in separate books.
3) Neat diagrams must be drawn wherever necessary.
4) Figures to the right indicate full marks.
5) Use of electronic pocket calculator is allowed.
6) Assume suitable data, if necessary.

P1144

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

Q1) a) Discuss the advantages of optical fiber system. [8]

b) Compare Multimode step index fiber and Single-mode step index fiber. [9]
OR

Q2) a) A silica optical fiber with a core diameter enough to be considered by
ray theory analysis has a core refractive index of 1.50 and a cladding
refractive  index 1.47. Determine the critical angle at the corecladding
interface, numerical aperture for the fiber and the acceptance angle in air
for the fiber. [9]

b) Describe with the aid of suitable diagrams, the concepts of Evanescent
field in optical fiber transmission. [8]

Q3) a) Describe various attenuation mechanisms in optical fiber transmission in
detail. [8]

b) Explain what is meant by fiber bend loss. [9]
OR

Q4) Write short notes on :

a) Pulse broadening in optical fiber. [8]

b) OTDR in distributed optical fiber sensing. [9]
P.T.O.
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Q5) a) Explain the various types of fiber misalignments, which may contribute
to insertion loss at an optical fiber joint? [8]

b) Describe the principles of operation of the injection laser. [8]
OR

Q6) a) Compare p-n photodiode with the p-i-n photodiode. [8]

b) What are the advantages and drawbacks of the LED in comparison with
the injection laser for use as a source in optical fiber sensing. [8]

SECTION - II

Q7) a) Write a short note on ‘Encoding-based Position Sensors’. [8]

b) Describe the characteristics, advantages and drawbacks of Optical Fiber
Sensors. [8]

OR

Q8) a) Describe one technique of sensing which is based on intensity modulation.
Also enlist various parameters, which can be sensed by using this
technique. [8]

b) Write short note on intrinsic and extrinsic Optical Fiber Sensors. [8]

Q9) a) Discuss ‘Manufacturing of Fiber Grating’. [9]

b) Explain any one application of Fiber Bragg Grating as optical fiber sensor.[9]
OR

Q10)a) List the advantages and disadvantages of Distributed Optical Fiber
Sensing? Explain Distributed Optical Fiber temperature Sensing. [10]

b) What are the performance parameters which characterize any Distributed
Optical Fiber Sensing? [8]

Q11)a) Give major reasons which have led to the development of optical amplifiers,
outlining the attributes and application areas for these devices. [8]

b) Explain with the aid of suitable diagrams, Beam splitter and Directional
coupler. [8]

OR

Q12)Write short notes on :

a) Optical fiber amplifier. [8]
b) Integrated Optics. [8]

�����
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[3964] - 276
B.E. (Instrumentation and Control)
 BUILDING AUTOMATION - II

(Sem. - II) (2003 Course) (Elective - II) (406270)

Time : 3 Hours] [Max. Marks : 100

Instructions to the candidates:

1) Answers to the two sections should be written in separate books.

2) Neat diagrams must be drawn wherever necessary.

3) Figures to the right indicate full marks.

4) Assume suitable data, if necessary.

5) All questions are Compulsory.

P1146

SECTION - I

Q1) a) Explain Psychrometric chart with neat sketch show all the specification.[8]

b) Explain followings terms : [8]

i) Sensible Heating.

ii) Sensible Cooling.

iii) Specific Heat.

iv) Latent heat.

OR

Q2) a) Explain Human comfort zone. List different factors affecting to Human
comfort, Explain any four factors in details. [12]

b) Explain Absolute humidity & Relative Humidity. [4]

Q3) a) Explain Vapor Compression Cycle with respect to each device involved
in it. [10]

b) Explain Air Handler Unit with their types, Components, Filters used.[8]

OR

P.T.O.
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Q4) a) Explain Steam System with following points : [10]

i) Steam Pressure.

ii) System Piping.

iii) Steam Traps.

b) What are the sections of Central FAN System? Sketch the symbols used
in air conditioning system. [8]

Q5) a) Explain terms : [10]

i) Optimum start

ii) Night Cycle

iii) Night purge

iv) Load reset

v) Power demand.

b) List out different input & output field components. Compare different
temperature sensors used in DDC system with their advantage and
disadvantage. [6]

OR

Q6) a) What are building management functions in DDC, Explain the steps in
DDC control design process. [10]

b) Explain two position control and Floating control. [6]

SECTION - II

Q7) a) What is purpose of MCC. Explain momentary start-stop circuit of MCC.[8]

b) Explain LON Bus protocol. [10]
OR

Q8) a) Explain BAC net Protocol with following points : [12]
i) Objective

ii) Elements

iii) System operation

iv) Safety and security

v) Services

vi) Networking

b) Explain Modbus protocol. [6]



Q9) a) Draw : [8]

i) Regulatory control Symbols.

ii) Analog and Digital Input/Output Symbols.

b) What do you mean Green Building; explain the goals of Green Building.
[8]

OR

Q10)a) Explain IBMS system with following points : [10]

i) Objective

ii) Heart of system

iii) Features.

b) What do you mean energy management? Explain types of Energy
Measurement Devices. [6]

Q11)a) Explain different features of IBMS & List benefits of IBMS. [8]

b) Explain BMS Verticals. [8]
OR

Q12)a) Describe the IBMS architecture. [10]

b) Explain the role of Energy management in security & HVAC Systems.[6]

�����
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Total No. of Questions : 8] [Total No. of Pages : 4

[3964] - 330
B.E. (Petroleum)

  OIL WELL DRILLING
  (2003 Course) (412390) (Sem. - II)

Time : 3 Hours] [Max. Marks : 100

Instructions to the candidates:

1) Question Nos. 4 and 8 are compulsory. Out of the remaining attempt 2
questions from Section - I and 2 questions from Section - II.

2) Answers to the two sections should be written in separate books.
3) Neat diagrams must be drawn wherever necessary.
4) Figures to the right indicate full marks.
5) Use of logarithmic tables slide rule. Mollier charts, electronic pocket

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

P1329

SECTION - I

Q1) a) What is well planning? Discuss importance and different parameters
considered while making GTO (Geo Technical Order). [8]

b) Find out minimum drilling cost for the following case study. [8]
Data : Rig cost = $ 50,000/ day

  Bit cost  = $ 40,000/-

  Trip time = 6.5 hr.

CASE Bit weight lb Rotory Drilled Rotating
STUDY speed (rpm) footage (ft) (hrs)

Case I 75000 127 149 5.06
Case II 65000 92 192 8.65
Case III 65000 65 218 12.28

Q2) a) Make (pendulum assembly) BHA design using following data. 26" Bit
(IADC 1–1–5)
 1 × 26" Integral blade type stabilizer 3 × 9 – ½ Drill-collar, 9 – ½"
Bit sub, 2 × cross over 5 × 8" drill - collar, 1 × 7 – ¾" OD drilling Jar,
18 × 5"OD HWDP
Discuss the use of pendulum assembly and bit side force in brief. [8]

P.T.O.
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b) A drill string consist of 600 ft, 8" drill-collar & rest is 5" drill pipe 19.5
PPF. If required Mop is 100,000 lbs and Mud weight is 10 ppg calculate
maximum depth of well that can be drilled using new drill pipe p

t
 =501,090

lb, steel density 489.5 pcF. B.F. = 0.847. [8]

Q3) a) Explain geometrical planning of type I directional well and find measure
depth of a well. [10]
slot co - ordinate  15.32 ft N, 5.06 ft E

Target co-ordinate   1650 ft N, 4510 ft E

TVD target = 9800 ft

TVD rop = 1400 ft

Build uprate  =1.5 deg. per 100 ft.

b) Discuss any survey method in detail to calculate true vertical depth, north
increment and east increment. [6]

Q4) a) What is hydraulics? Discuss different pressure losses and hedstrom
number? Effect of ECD on bottom hole pressure. [6]

b) Write short note on : [12]
(i) Ton mile calculations.

(ii) MWD Tool.

(iii) Multilateral wells.

                            SECTION - II

Q5) a) Calculate number of Cement sacks required for Lead slurry and tail slurry.
Using following data for 13-3/8" Casing cementation well depth = 915
M, shoe depth  = 910 M, float collar depth = 886 m, cement top = 77m,
previous casing (20" inch) shoe depth = 309 m,

Hole diameter 19.124" from 0 to 309 m

Hole diameter 17.5" from 309m to 915m.

             Casing O.D = 13 – 3/8" and ID = 12.515 consider 50% excess on lead
slurry and 30% excess on tail slurry. Lead slurry cement yield = 2.0630
ft3  / sack slurry density = 12.7 ppg, Tail slurry density = 15.8 ppg,
Cement yield = 1.1670 ft3 / sack. [10]

b) Discuss use of the following : [6]
(i) Top plug.

(ii) Float collar.



 Q6) a) Well containing 13-3/8"  casing shoe at 2480M, Mud weight 1.28 gm/cc,
collapse pressure at 2480M = 317 kg/cm2, Burst pressure at
surface = 374 kg /cm2. Use following casing grade P 110, 72 PPF [10]
Collapse resistance = 357 kg /cm2

Internal yield pressure = 520 kg /cm2

Pipe body yield strength = 989 Dan check casing grade with respect to
collapse burst & tension.

b) Write casing seat / shoe depth selection procedure in detail. [6]

Q7) a) Discuss different types of jack up ratio. Offshore rigs and drilling
operations in brief. [6]

b) In a 3000 psi Bop control unit how many ten gallons capacity accumulator
bottles with 1000 psi precharge pressure are required when 96.6 gallons
of operating fluid is needed including safety factor for all the functions
of Bop stack which has 10,000 psi rated working pressure ram preventor
with a closing ratio of 7:1. [5]

c) Discuss Blow out preventor accumulator system in detail. [5]

Q8) a) Explain wait & weight method of well control in detail.

b) Prepare a kill sheet using following data.

Hole size = 12.25 inches Measured depth = 8762 ft.

True vertical depth = 8462 feet, Mud weight = 11.6 ppg

Drill string volume = 150.81 bbls casing shoe data.

Casing size = 13 – 8
3  inch measured depth = 4734 ft True vertical

depth = 4424 ft.

Annulus drill string × Open hole volume    = 469.37 bbls

Annulus drill string × casing volume = 605.47 bbls

Mud pump displacement = 0.119 bbl/ strokes slow circulating rate = 360
psi at 30 SPM, The well has been shut in after a kick kick data.

SIDP = 590 psi  SICP = 660 psi p.i gain = 12 bbl.

The well will be killed using the wait and weight method at 30 spm.

Answer the following :

i) What is the kill mud weight required to balance the formation?

ii) How many strokes are required to pump kill mud from surface to
bit?
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iii) How many strokes are required to pump from bit to casing shoe?

iv) What is total annular volume?

v) What is initial circulating pressure?

vi) What is final circulating pressure?

vii) What is the drill pipe pressure reduction per 100 strokes as kill mud is
being pumped to the bit?

viii) How long will it take to circulate kill mud around the well at 30 SPM?

ix) Which pressure kept constant to bring the pump to slow circulation rate?
Give the value. [18]

   �����
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Total No. of Questions : 12] [Total No. of Pages : 3

[3964] - 350
B.E. (Polymer Engg.)

  POLYMER PROCESSING OPERATIONS - II
(409369) (2003 Course) (Sem. - II)

Time : 3 Hours] [Max. Marks : 100

Instructions to the candidates:

1) Attempt Q.No. 1 or 2, Q. No. 3 or 4 and Q. No. 5 or 6 from Section - I.
Attempt Q. No. 7 or 8, Q. No. 9 or 10 and Q. No. 11 or 12 from Section - II.

2) Figures to the right indicate full marks.
3) Use of pocket calculator, log paper, log-log graph paper is allowed.
4) Answers to the two sections should be written in separate answer books.
5) Assume suitable design data, if required.

P1336

SECTION - I

Q1) a) Explain in short the features of ‘Rock and Roll type rotational moulding
machines’. [4]

b) Explain with neat sketch ‘Moulded in inserts’ with reference to rotational
moulding. [4]

c) Explain in short effect of particle size and particle shape on processing
of products by rotational moulding. [4]

d) Discuss the effect of following processing parameters on rotational
moulding of liquid polymers. [4]
(i) Rotation speed.

(ii) Shot size.

e) Give any two advantages of rotational moulding of liquid polymers. [2]

Q2) a) Explain solid, hollow and kiss off or tack off type stiffening ribs used in
rotational moulding. With neat sketch suggest recommended proportions
for any one type. [5]

b) Give merits, features and cycle time chart for Independent arm type
rotational moulding machine. [5]

P.T.O.
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c) Draw a typical internal mould air temperature profile during rotational
moulding and show clearly the point at which plastic sticks to mould and
the point at which plastic starts to pull away from mould wall. [5]

d) How pressure can be used as blowing agent in rotational moulding? [3]

Q3) a) Write in short about types of bearing used in calendering and their effect
on product quality. [4]

b) Explain how matt surface finish is imparted to calendered sheet. [4]

c) With neat sketches, show clearly movable and fixed roll positions in
z- type and three roll super imposed calender. [4]

d) With neat sketch, explain the use of hydraulic pull backs in case of
calendering. [4]

Q4) a) Explain at least two faults or processing difficulties in case of calendering
and give remedies. [4]

b) Explain different factors which determine the sheet path. [6]

c) A calender roll diameter is 0.4 meter and produces 3 mm thick plastic
sheet. The sheet velocity is 0.1 m/sec. Find maximum pressure, Pmax,
for a nip gap of 2.5 mm. Find also the point of maximum pressure. Take
polymer viscosity as 1.5 × 103 Nsec/m2. [6]

Q5)  Write short notes on (Any four) : [16]

a) Rainbow effect.

b) Polymer casting.

c) Texturising.

d) Embossing.

e) Slush moulding.

Q6) a) List advantages of flexographic printing. [4]

b) Describe the equipment and process of hot stamping. [6]

c) Write in short about surface treatment prior to printing or painting on
plastics. [6]



SECTION - II

Q7) a) With neat sketches, briefly comment on various modes of quenching
(cooling) used in melt spinning operation. [6]

b) Explain the importance of extensional flow in thread line of fiber spinning .[6]

c) What are the different types of solution spinning techniques? Comment
on difference in working principle for these types. [6]

Q8) a) Write a short note on : [4]

‘Non-woven fibers’.

b) Discuss process variables in melt spinning technique. [5]

c) Enlist different types of flow instabilities in fiber spinning operation. [3]

d) Write a note on the technique used for spinning polypropylene fibers.[6]

Q9) a) Write down description of the process and material considerations for
ultrasonic welding. [8]

b) Write in short about energy director in ultrasonic welding of plastic ports. [4]

c) With respect to self threading screws, explain following terms : [4]
(i) Pilot hole.

(ii) Screw depth utilisation.

Q10)a) Explain the role of snap joints in joining two plastic parts. [7]

b) Write notes on :

(i) Hot plate welding.

(ii) Drilling of plastics.

(iii) Joining of plastics. [9]

Q11)a) Explain in brief density, solubility and burning behaviour tests used for
plastic identification required during recycling. [8]

b) Write a short note on sources of scrap plastics other than MSW (Muncipal
Solid Wastes). [8]

Q12)a) Write a short note on PET recycling by wet process. [6]

b) Explain the alcoholysis process used for polyurathene recycling. [6]

c) Write in short about four ‘R’ s used in plastic waste management. [4]

�����
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[3964]-101
B.E. (Civil)

HYDROLOGY & IRRIGATION

(2003 Course) (Sem. - I) (401001)
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B.E. (Mech.)

OPERATIONS RESEARCH

(Sem. - I) (2003 Course) (Elective - I) (402045)
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POWER PLANT ENGINEERING

(Sem. - II) (2003 Course) (402048) (Backlog)
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Total No. of Questions : 12] [Total No. of Pages : 2

[3964]-151

B.E. (Production)

PRODUCTION MANAGEMENT

(Sem. - I) (2003 Course) (411081)
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[3964]-160
B.E. (Production Engineering)

PROCESS PLANNING & TOOL SELECTION

(2003 Course) (Sem. - II)
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[3964]-172

B.E. (Prod./SW)

MECHATRONICS & ROBOTICS

(2003 Course) (411121) (Sem. - I)
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TELECOMMUNICATION NETWORK MANAGEMENT

(Sem. - II) (2003 Course) (404223)
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B.E. (Instrumentation and Control)

PROCESS INSTRUMENTATION - I

(406261) (2003 Course) (Sem. - I)
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B.E. (Instrumentation & Control)

COMPUTER TECHNIQUES AND APPLICATIONS

(Sem. - II) (2003 Course) (402268)
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B.E. (Chemical)

PROCESS DYNAMICS & CONTROL

(2003 Course) (Sem. - I) (409342)
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PROJECT COSTING AND APPRAISAL

 (2003 Course) (409350) (Sem. - II)
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APPLIED COMPUTATIONAL TECHNIQUES
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B.E. (Polymer Engineering)

POLYMER REACTION ENGINEERING

(Sem. - I) (2003 Course) (Elective - I) (409366)
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IMAGE PROCESSING

(2003 Course) (Elective - I) (410445) (Sem. - I)
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B.E. (IT)

ORGANISATIONAL BEHAVIOUR & MANAGEMENT
CONCEPTS (Sem. - I)

(2003 Course) (Elective - I) (414445)
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[3964]-389
B.E. (Information Technology)

DISTRIBUTED SYSTEM

(2003 Course) (414449) (Sem. - II)
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B.E. (Biotechnology)

ENZYME AND FERMENTATION ENGINEERING

(Sem. - I)  (2003 Course) (416282)
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B.E. (Civil)

ARCHITECTURE AND TOWN PLANNING

(Sem. - I) (2003 Course) (Elective - I) (401005)
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B.E. (Electrical)

HIGH VOLTAGE ENGINEERING

(403150) (2003 Course) (Elective - II) (Sem. - II)
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B.E. (Chemical)

FUEL CELL TECHNOLOGY

(Sem. - II) (2003 Course) (Elective - II) (409348) (Theory)
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NOVEL SEPARATION PROCESSES

(Sem. - I) (2003 Course) (Elective - I) (412405)
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(2003 Course) (Elective - I) (414445) (Sem. - I)
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[3964]-330-C
B.E. (Petroleum)

DEEP WATER TECHNOLOGY
(2003 Course) (412391) (Elective - II) (Sem. - II)
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[3964]-354
B.E. (Polymer Engineering)

MECHANICS OF COMPOSITES

(Elective - II) (2003 Course) (40967) (Sem. - II)
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[3964] - 104
B.E. (Civil)

STRUCTURAL DESIGN - III
(2003 Course) (401004) (Sem. - I)

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

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

�
�
�$ ,�-���
��
�������-������������.�))�����
�
%$ /
��
.��0��"�"!��0��%&!��0�""'��1��
��+�
-�����*)����)��)��
���
��))
����
&$ 2�������-���
���
��*�������������3�������

��4�
'$ �

������4�
�����������.�����

��4�1������
������������
������-�
.�������
����
($ �������+�
�����
��.�
���0�5
����
���
���!���))��
��*��-�3���.�))��������
6$ �

������4�
�����������.���7������

P1052

������

���	���



56

��� �� 7"������������
��������,
�$�
�8 ��

�� 7��
$������	�
��������6������$���
��
��� 4�����	
��

���

	�
�����

�

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

%+'�(��9')��
���*&�(�&''���	������
������
�+9'�(�*%'�

)������
���
�������
	��!
����
��
$��!
����������:
���/�
��
�
������
���
��
	�������+
-�������*.:�0�
�����
������;��&''4������������$�$���
�����
��
	������
'�9��)��������
���$��������''

����
�
"��


������
����
�)����
��
	���
���
����

����
��������
�
�	������$����
�����������������
���
��������
���
���
�''�	���)����$�
���$�
������$�����;�'�*2)�,�;�'�''*9.
��
��������$���
)��������
��$�����
�;���&

)��$�;���2)�7��;�*�(��'��4<�)�$��$�
�
����	
�;�4%')
��

����	��
��"�����������

��;�*=��������������
���
��� ���


���  
�������������
�����
	���
���
��
	�$��$�
�
��
$�������������>���
$������
�

������
"��
����$���������!
����	�������%�,-.
��!
��
����
���
�����������
	
����� ��� �+
������4%'����	
� ��� $��$�
�
� ��	�0�
�����
�� $���
�� ��� �*.&
����;��:&'�4<�������*.:� ����;��&''�4<��)� ��$��	���� ��
�	
�������� 
�	
���$,�� �����,
�$�
����������$���
�������
����	�
�	����$,��
�����$


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


56

��� �� ��
���
�<?���
�
������6����
�
� ��

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

$������
$�����*+'�(�:&'�

������������������*������
���
��
	�������������
��
���
���������$
�����&''�,-���/�
����	����������
�
"$����!
����	
�	
���	��@�$��
�$
��
����
�������������	
����
���
��������	
�	����	�������

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

���
��
�����$��$�
�
����
"��


����
���������
�

	���
���������/�,
�����
���������'�2&)�� �;���
)� ��;�:
���	��7�;�7��;�3
��/�
�
$$
����$���
�
���������;�')���� �;�*''

��	������	��)������;��9'

�������	��)
��	���� �;�**'

��	������	��� ���


[3964]-104 2



�������	
	��

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

���	� ��


�� �����1
�������	�B����
	����

���������������+������������

���	��������
���
���	���0�
"���������	������������


�
��������

�������1
��
�
�CD>������
����
�����������
����

)�������������B
$�
	����!
���$�������
��
���!
���	
�	
���	���$�����������
����������
�����
������*�,-.
����%�,-.
����CD���	
�:� ,-.
����3� ,-.
����D>� �
��
$��!
����/�
� ����1������ ���$
�� ��

0��;��*�,-)�0*�;��%�,-���0+�;��9�,-�����$����
�
�"�������
�

������
�����D>���	���������
�

������D�� 
������
$���������$�
���
	�
��
$�
���!
���$�����	�����1������@��	����	�����&=��
	���������������
�

���
����!
���$������	�
�

����E�
�4*')�0
&''� ���


56

�	� �� A���
�	
����
	����
�������������
����

�

���	� ��


�� �����1
�������	�B����
	����

���������������%�����$�����
!
��

���	����
���
�������	���0�
"���������	������������


�
��������

�������1
��
�

CD>�����������
�����������
����

)�������������B
$�
	����!
���$�������
��

��!
���	
�	����	���$�����������
����������
�����
�����**,-.
���*',-.
���
CD���	��9,-.
����&,-.
����D>��
��
$��!
����/�
�����1���������$
�
��
�0��;��'�,-)�0*�;��&�,-���0+�;�**�,-�����$����
�
�"�������
�

��
���� �����D>� ��	� ��������
�

��� ���D�� 
����� �
$����� ���� $�
���
	

��
$�� ��� !
���$��� ��	�����1������@��	����	�����'=� �
	��������������

�

��������!
���$������	�
�

����E�
�4*')�0
&''� ���


[3964]-104 3



�
� �� A���
������
����$�
���
	����������������������
�
� ��


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

%���,�����
���������
����
�����������,������
��/�,
���
����
��
������$���$���
�����
����������������������*''�,-.
��� 
�������
��������	������
�����
��� ��
� ���,� ������ >?� $�	
�� E�
�4*&)� 0
&''� ���� ���� 	
������ ��
�
�����$


���� ���


56

���  
��������/������
	�$�����
!
���
�������������������
!
�
	���$,�����$�������
���$����
�������
�����������	���8

�
�����;�&�9
����!
���
�����	�������
!
�)

ϕ�;�+'F)
γ�;��2�,-.
�

?��$����
�;�*'�,-.
�

?��
��
������$���$���������
���	
��������������;��9'�,-.
�)���
�$�
���$�
��
���$������
��

����
����
��������	���
���	
��������������;�'�&9�� �������
���
��
����
�	�����
���	�	
������ ��� �
�����$


��� ��� ��

���	����
� �������
$������

����������E�
�4*')�0
&''� ���


���

[3964]-104 4



�������	
	�

��� �� �����	
��
�	���	�	������� ��
�

��������	�	�	���	�	����
�
��� �	��

�
�
	�	�

�
		≤	!�

��
�
	≥	"

	�
�
	≤	�#

����	$	��		≥	�

���	%	��		≥	�

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

)*

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

�� /�((�+�
�����	���.��
	��� 0	��+������	�
�	�+��(� ���	��+������� �
�

Total No. of Questions : 12] [Total No. of Pages : 5

[3964] - 106

B.E. (Civil)
SYSTEMS APPROACH IN CIVIL ENGINEERING

(401005) (2003 & 1997 Course) (Elective - I) (Sem. - I)
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[3964] - 124
B.E. (Mech. Engg.)

GAS TURBINES & JET PROPULSION
(Sem. - I) (2003 Course) (402044)
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B.E. (Mech. S/W)
INDUSTRIAL HYDRAULICS AND PNEUMATICS

(Sem. - I) (2003 Course) (402062)
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[3964] - 156

B.E. (Production & Ind.)
POWDER METALLURGY

(2003 Course) (411085) (Sem. - I) (Elective - I)
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[3964] - 165
B.E. (Production)

ADVANCED PRODUCTION TECHNOLOGY
 (2003 Course) (Elective - II) (Sem. - II) (411090)
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Total No. of Questions : 12] [Total No. of Pages : 4

[3964] - 175

B.E. (Production/SW)
DIE & MOULD DESIGN

(Sem. - I) (2003 Course) (411122) (Elective - I)

���������	
��
� ����������
�����

��
������
�
��
��������������
�

�� ��
��
����
����

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


� ��!�(�
��!��)#�!�*�
��!���#���!����
��!��"�

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

�
�

�� /�������0���
���
��-�����,��,���� �������

��1�

$� ��0���
��
�������0������������'��������
�

%� 2
��
'�������
����.
�������������
���
����
,���

&� +

����
����-�������#��'�����

��1�

P1092

������



[3964]-175 2

��

��� ��  ���
��

��

����
�
	�
���
�
��
��

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

��������
�
�	
��

�����
��
����


�����	
����
	
��
��
���!
���

��
�	
	���

��� #
���	
�
���	��	�
��

���
��

�����	
	�
����	
�	
%����

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

()**��� ���
�� $�
��
��
��
�������
��������
+�)
��	

��
�"������
,
����
�����	
������

�

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

���

��
��! ���
�� #
���	
�	�
����
���	��	�
��
� ���
�� -�
���
��

���
����
�����	�
�����	�
������	�

�
�
	��
�	�
���
�
�
�����

�	
��� ���

��
�	� .����
���"

��

�
���	�

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

�
�
	�
��
�
�����
���"

��

���
��

�����	
	�
����	
�	
���
(� ���

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

��

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

��
�����
��
�

��
�
�	�
���
����
���
����
��� ���

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

����������������
����������������

��������������������� �



�������	
	��

��
�	
	��

�
� �� ������	
��

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

���
��"�	���
�
�	�
�����"�	���
�� ���

��  ���
��

��

����������	�
��
���
���	�!
������	
��

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

��

���  ���

�����
	��

�	
�	�
���

/ ����

�� ��
	
��

�	�
����

��

�����	��

�� .0
�����	��

�� %����	�
��
�	�	��

�� %�����������

��
�	
	�

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

��
����
�! ���

��  ���
��

��

���
���
�
��
��������
��"

����
�
	�
�� ���

��

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

�� 2����
����	
������	��

�� 3���
������	��

�� $	1
����	
������	��

��
�	
	��

���� #
���	
�����

���
����

�	1
����	
�����
���
��

�������	�
�����	
	�� ����

[3964]-175 3



��

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

��  ���
 �
���	�����
 
��

���

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

�
4���
�
���
������	�
.52
���
��

���
	���	
��
�����
��
��
�������!
6
	���
7
&)*��8
�����
7
&9*��8
�
���
7
)*���

:�"
	8
.52
��	���	�
�	�
7
*�;8
.52
�
	����
7
&�9;��<���� ���

�� ������	
�	�
�	

���
�
���

1
����
����

�
���	
����
�� ���

���

[3964]-175 4



�������	
	�

��
�	
	�

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

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

$%

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

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

��
�	
	��

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

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

$%

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

�� � ���������!
�������
�.#����
�/����
�� �����
������
0��	��
��� ���

Total No. of Questions : 12] [Total No. of Pages : 2

[3964] - 176

B.E. (Production S/W)

ADVANCED PRODUCTION TECHNOLOGY

(411122) (2003 Course) (Elective - I) (Sem. - I)
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[3964] - 304
B.E. (Chemical)

PROCESS EQUIPMENT DESIGN - II
(Revised 2003 Course) (409345) (Sem. - I)
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[3964] - 394
B.E. (Biotechnology)

NOVEL SEPARATION TECHNIQUES
(2003 Course) (416284) (Sem. - I)
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[3964] - 141

B.E. (Mech. S/W)
DESIGN ENGINEERING

(2003 Course) (Sem. - I) (402061)
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SURFACE PREPARATION - II
(Sem. - I) (2003 Course) (408283)
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[3964] - 288
B.E. (Printing)

TECHNOLOGY OF GRAVURE AND FLEXOGRAPHY
(408288) (2003 Course) (Sem. - II)
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PROJECT ENGINEERING & MANAGEMENT
(1997 & 2003 Course) (Sem. - I) (406262)
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[3964] - 314

B.E. (Chemical)

PROCESS MODELING & SIMULATION

(Sem. - II) (2003 Course)
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(2003 Course) (Sem. - I) (412382)

���������	
��
� ����������
�����

��
������
�
��
��������������
�

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

�
�

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

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

��$�

*� +
��
&�����
�� ��(��"��"�"����
��  
����

,� �

����������
�� �����-��&���%������

P1287

������



12

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

���
	
�
����
3�

�����	�

�
��

	
������	�
��
,'
��
"���
��

�	�����
����

���
��

�������	�
����
�����	
�
����	�
��

����
��
4�������

����

��
Δ�
���	�
����
�	�����
�����
�
��	�!�
�
���

�������

����
�����	�
��
��

��������

����� ����

5�����	
	���
� 6���

��
Δ� 5�����	
	���
� 6���

��
Δ�

'+ '�+*'' '( '�(*)'

'/ '�//'' '. '�-*''

'0 '�0*'' '* '�0)''

'- '�-('' ') '�/-''

', '�()'' +' '�+)''

�� ������	
��

�����	�
���	����

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

�������� ����

�� ����

 �
 	��

 �	
3
��	�!�
�
 ��
 �
���

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

��� �� 7��
��

������

����
��
��
���
�	
�
���
�����

���������	
��
�
����
��8
���

�� &	��
�
�	�
���
��
��

�������	�9 ����

�� ����
��

��

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

�
��
��
��

�
�
�����
��
��

������

�	
���

��
�����
�

���
�8

��� ����
��

��

�������

�
���
��	�
����
��
�
��
�
����
��
�

���
�8

���� "
�����

 �	
 ���
�
 ��

 ��
��
 ����
���

 �����
�
 ���
 �
���
�����
����
���

12

��� �� 7��
��
�
���
�����
�
����

��
����
��
��
�
��
�	

���������	
����
�	
	
�
��
��8 ����

�� "���
�	�
 
�����	
5������
��
�
 ����	�
�
	�
��
 
�
�������
 �
���������
����
�� ����

[3964]-322 2



�� 3�

���
	
�������
�����
�
����

��
�	�
����
�
������
�
���	�
����
��

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

����
���
�

��

��	������	
�
���
�
����
����
8
���

����
����
	���

�������	
	��

��� �� 7��
��
�
���
��
�
�
��
���	�
���
�
��������
�
�	
�
�����
�
��
����	
����
�
������	�
����:�	���
�
��
����
�	�
�����	�
�
��
����8 ����

�� ����
��

;5
�����
����
�<8
7��
��

��
�
����
�8 ����

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

 ��
 ����
�����
 �
�
�����
 ���
 ��

�������	�
����8 �
�

������	
��

����
�	����
�

�6�=3 >21?&?#@#3A

�����
	�

��
�����

���� '�*,

5������
	�
�
�
�
��
��������
��
�����

���� '�.,

B�������	
����
��
�
�
����� '�,'

2
�
�����
����
����
��������
�	�
�
��
������� '�,'

�����
	�

�	�
�
�����
	�

��
�
�� '�.,

12

[3964]-322 3



�	� �� 3�

����

���
	
�
���
�����
�
����
�
���

���
��

���
��C
�
��
��
�C
�	�
��������
>
���
�
�
����
�����	�

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

�
%�� 3
�

%��� 3

�

%��� 3

�

%���

'

,' /) ++,

+'' ,( +/-

+,' *0 +0) +0)

/'' +++ +,. +,,

/,' +0) +.* +.+

0'' +(. /'' +*.

0,' +), //- /'0

-'' /// /-* /+)

-,' /,' /.- /0(

,'' /.* /)) /,/

,,' 0'( 0/, /(*

('' 000 0,+ /*-

(,' 0(+ 0.* 0''

.'' 0*) -'- 0+(

>���
��

����
�	
��

�����
�	�
��	�

�� 3�

���

�
������
�	
���
���
��
��
����C

��� 3�

�
���
��
��

����:�	���
�	�
����
�

�� ������	
����
��

�
��
��
�������

��������
���
��
�
��
����	
����
��
�
��
�
����
���
�������������
�	�
����������
�����
�8 ��
�

�
� �� 3�

�����

����	
�
���
��
�
���
�
��
��

�
���	�

��
�
�
	�������
�
�
�����
����
�
���
���C
������	�
�
��
����
�
���
�
����
�
��������
�	
��

�
�
�����
�
���
�
��

��
���

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

����
D
�
�
�����
�	�
����
�
1�
�
��

���
���C
�
������
��
�����
�
���
�
�
�����
�C
�	��
���	�
��

��	�����
����
��

��
����	�
����

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

����
��
����
��
	��
	�	8

[3964]-322 4



4�������


�� 3�

�
��
����	
��
�����
	�
��
��

���
���C
2���

��� 3�

�
��
����	
��
�����
	�
��
��

�	�
����

�
��

	
����

�	�
�
�
��	�
2���

���� 3�

�
��
����	
��
�����
	�
��
��

���
���
�
���	����C
2���

�� 7��
�	

���
 ����

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

 ��
����������	�8 ��
�

12

��� �� ����
��
=�@>8
����
��

��

���
��
��
��
��

���������	
�	
#	���
�	
�����
8
7��
��
����
�������
�
D
����
��
�
����


������	�
�	
���	��
�
����	�8

��
�

�� &	��
�
��

�������	�9 ����

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

��������	
����
�
	�
���	
�������������
��������8

��� 7��
��
�
��

�����
���
��
�����	�
��	����
��

��
�
��
�
�
�����
����	�
����������	
��
�����
����
�
�
��
�8

���

[3964]-322 5



�������	
	�

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

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

��
�

��

������
�����������
��������

������
����
��������

���������
�����������

�
������
��

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

��� !��	�������

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

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

�# $
���������
������
����
���
��
���

��
	�%

�# &��

�# '�
�������	�	
��%

�# (

���
	������

�����%

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

�# )����
���
��	
� 

Total No. of Questions : 6] [Total No. of Pages : 2

[3964] - 323

B.E. (Petroleum)
 FORMATION EVALUATION

(2003 Course) (412383) (Sem. - I)
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(Sem. - I) (2003 Course) (412402)
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POLYMER STRUCTURE & PROPERTY RELATIONSHIP
(409361) (Sem. - I)(2003 Course) (Backlog)
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INDUSTRIAL MANAGEMENT AND PROCESS ECONOMICS
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[3964] - 399
B.E. (Biotechnology)

ANALYTICAL BIOTECHNOLOGY
(2003 Course) (416287) (Sem. - II)
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[3964] - 400
B.E. (Biotechnology)

BIOINFORMATICS AND REGULATIONS
(2003 Course) (416288) (Sem. - II)
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[3964] - 338
B.E. (Petrochemical)

REFINERY PROCESS DESIGN
(2003 Course) (412407) (Sem. - II)
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[3964] - 370
B.E. (Computer Engineering)

ADVANCED COMPUTER ARCHITECTURE AND COMPUTING
(Sem. - II) (2003 Course) (410449)
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Total No. of Questions : 8] [Total No. of Pages : 3

[3964] - 108
B.E. (Civil)

STRUCTURAL DESIGN OF BRIDGES
 (2003 Course) (Elective - I) (401005) (Sem. - I)

Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:

1) From Section - I  answer Q.1 or Q.2; Q.3 or Q.4 and from Section - II answer
Q.5 or Q.6; Q.7 or Q.8.

2) Answers to the two sections should be written in separate answer books.
3) Figures to the right indicate full marks.
4) IS 456, IS 800, IS 1343 and Steel table are allowed in the examination.
5) Neat diagrams should be drawn wherever necessary.
6) If necessary, assume suitable data and indicate clearly.
7) Use of electronic pocket calculator is allowed.

SECTION - I

Q1) a) �������	��
	��
��	�����	�������
��	��	���	������	��	�	������
	�
����� [9]
b) Explain with neat sketches the various types of highway bridges. [8]
c) Explain with neat sketches slab culverts, pipe culverts and box girder

bridges. [8]

OR

Q2) a) ����	�
�	���	���������	�������	��	�
���	���	��
����	�������	��	���������[9]
b) Explain Pigeaud’s method for the analysis of slabs. [8]
c) What are bridge bearings? Explain the procedure of design of

elastomeric bearing. [8]

Q3) Design the R.C. deck slab for the R.C. T-Beam deck slab bridge shown in

Fig. 3 with the following details. [25]
a) Thickness of railings - 100 mm.

b) Thickness of footpath - 150 mm.

c) Thickness of wearing coat - 80 mm.

d) Span of main girder - 14.0 m.

e) Spacing of main girders - 3.0 m c/c.

											������
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f) Spacing of cross-beams - 4.0 m c/c.

g) Live load - IRC Class AA Tracked Vehicle.
h) Materials - M30 grade of concrete and Fe 415 grade of steel Adopt

m1 = 0.045 and m2  = 0.018.

OR

Q4) For the R.C. T-Beam deck slab bridge given in Q.3, design the central

post-tensioned prestressed girder. Use M45 grade of concrete and high tension
strands of 7 ply 15.2 mm diameter having an ultimate tensile strength of
1500 N/mm2. Use Fe415 steel for supplementary reinforcement. Consider
loss ratio as 0.85. [25]

SECTION - II

Q5) a) Explain with neat sketches through-type truss girder railway steel
bridges with neat sketches. [8]

b) Explain IRS loadings on a railway steel bridge. [10]
c) Explain with neat sketches railway steel bridges. [7]

OR

Q6) a) Explain bracing systems in a railway bridge with neat sketches. [7]
b) Design a rocker bearing for a 28 m span truss girder railway bridge

with the following data. [18]
The reaction due to dead load, live load and impact load is 1100 kN.
The vertical reaction due to overturning effect of wind at each end of
the girder is 90 kN. The lateral load due to wind effect at each bearing
is 50 kN. The tractive force and braking force are 981 kN and 686 kN
respectively.

�������	
� �



Q7) Design the members U
3
 - U

4
 and U

3
 - L

4
 of the through type railway bridge

shown in Fig. 7 with the following details. [25]

a) Weight of stock rail - 0.60 kN/m

b) Weight of check rail - 0.40 kN/m

c) Timber sleepers of size - (0.25 × 0.25 × 2.5) m @ 0.45 m c/c.

d) Unit weight of timber - 7.5 kN/m3.

e) Spacing of truss - 6.5 m c/c.

f) The bridge supports a udl of 2950 kN.

OR

Q8) For the railway bridge shown in Fig. 7, design the top and bottom lateral

bracing with the given data. [25]

The rails are 750 mm above the centre-line of bottom chord. The chord

members are 450 mm deep and 450 mm wide. The end posts are 450 mm

deep and 450 mm wide. The web members are 400 mm deep and 240 mm

wide.
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Total No. of Questions : 12] [Total No. of Pages : 3

[3964] - 111
B.E. (Civil)

GEOINFORMATICS
 (2003 Course) (Elective - I) (401005) (Sem. - I)

Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:

1) Answer any 3 questions from each section.
2) Answers to the two sections should be written in separate books.
3) Neat diagrams must be drawn wherever necessary.
4) Figures to the right indicate full marks.
5) Assume suitable data, if necessary.

SECTION - I

Q1) a) Explain the typical EMS. State the characteristics of different frequencies.

[12]

b) Define resolution and explain any 2 types. [6]

OR

Q2) a) What are the elements of visual Image Interpretation? Explain their

significance and factors influencing them. [12]

b) Explain interaction of EMR with Earth’s Surface. [6]

Q3) a) What is image enhancement? Explain its various techniques. [12]

b) Write a note on : [4]

i) Image Rectification.

ii) Geo referencing.

OR

Q4) a) Explain the term “Histogram Equalization”. Elaborate the Linear and

Non Linear contrast stretch enhancement. [12]

b) Explain Supervised Classification. [4]

�����������������
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Q5) a) Explain with neat sketches the working of GPS in association with :

i) GPS Space Segments. [12]

ii) GPS Control Segments and

iii) User Segments.

b) What are applications of GPS in Civil Engineering? [4]

OR

Q6) a) What are the different types of errors in GPS observations and explain

how to minimize it? [12]

b) Write a note on Codes used in GPS. [4]

SECTION - II

Q7) a) What are the different types of Map Projection Systems? Explain the

needs of different types of Map Projection. [12]

b) Explain : [6]

i) Digital Elevation Model.

ii) Vector and Raster Model.

OR

Q8) a) What is GIS? Explain in detail its components. [12]

b) Write a note on : [6]

i) Attributes.

ii) Data types in DBMS.

Q9) a) Explain any one GIS software’s and write a detail account on its

Modules. [12]

b) What are the components of DBMS. [4]

OR

Q10)a) What is RDBMS? Explain the Normal form with one example. [12]

b) Write a Note on Primary Key and Foreign Key. [4]
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Q11)Explain application of Geo Informatics in following areas : [16]

a) Geotechnical Engineering.

b) Integrated Resource Development and Management.

OR

Q12)Explain application of Geo Informatics with working flow charts in following

areas : [16]

a) Survey and Investigations.

b) Infrastructure Development.
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Total No. of Questions : 12] [Total No. of Pages : 7

[3964] - 143
B.E. (Mech. S/W)

REFRIGERATION AND AIR CONDITIONING
 (2003 Course) (Sem. - I) (402063) (Elective - I)

Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:

1) Answers three questions from Section - I and three questions from Section - II.
2) Answers to the two sections should be written in separate books.
3) Neat diagrams must be drawn wherever necessary.
4) Figures to the right indicate full marks.
5) Use of logarithmic tables slide rule, Mollier charts, electronic pocket

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

SECTION - I
Unit - I

Q1) a) Define ‘one tonne refrigeration’. [3]
b) Write a note on ‘steam jet refrigeration’. [6]
c) Derive an expression for cop of Bell-colemn cycle. [7]

OR

Q2) a) Explain ‘Simple Air Cooling System’ with a neat sketch and T-S
diagram. [8]

b) A boot strap air refrigeration system is used for an aeroplane to take 10
tonnes of refrigeration load. The ambient air conditions are 15°C and
0.9 bar. This air is rammed isentropically to a pressure of 1.1 bar. the
pressure of air bled off the main compressor  is 3.5 bar and this is
further compressed in secondary compressor to a pressure of 4.5 bar.
The isentropic efficiency of both compressors is 90% and that of
cooling turbine is 85%. The effectiveness of both the heat exchangers
is 0.6. If the cabin is to be maintained at 25°C and the pressure in the
cabin is 1 bar, [8]
Find :
i) Mass of air passing through the cabin in kg/hr.
ii) Power required for the refrigeration system. and
iii) COP of the system.

Take γ = 1.4 and Cp = 1 kJ/kg K.
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Unit - II

Q3) a) Discuss the effect of operating parameters on performance of VCR
cycle. [8]

b) ��������	
�����
����������
���
������
�����������
����
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����
������
���� �
�����
��
�� 
��� ��
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������
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�
��� �!�!��"#�$�%�
Determine : [8]
i) Rate of circulation of refrigerant in kg/s.
ii) Theoretical COP and
iii) Compressor work if actual COP is 80% of the theoretical
Take latent heat of fusion of ice = 335 kJ/kg.
Use following properties of refrigerant

Saturation hf hg sf sg

temperature °C kJ/kg kJ/kg kJ/kgK kJ/kgK

20 275.0 1462 1.043 5.094

–20 89.6 1419 0.368 5.623

OR

Q4) a) How refrigerants are classified? [4]
b) Explain GWP, ODP, TEWI. [6]
c) Write a note on c desirable properties of refrigerants. [6]

Unit - III

Q5) a) Explain Electrolux refrigeration system with a neat sketch. [6]
b) What are the different methods used for intercooling the refrigerant

vapours in multistage compression? [4]
c) In a refrigerant 22 system, the capacity is 150 kW at a temperature of

–30°C. The vapour from the evaporator is compressed to condensor
pressure using a two stage compression with intercooling at 5 bar. The
condensor pressure is 15 bar. Calculate the power required by the
system and cop. Also find the cop and power required if single stage

compression is used. [8]

OR
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Q6) a) Compare : VAR and VCR. [5]
b) Explain cascade system with a neat sketch and p-h diagram. [7]
c) In an absorption plant if the temperature of generator, evaporator and

absorber are 110°C, –10°C and 35°C respectively calculate the
maximum possible cop of the plant. [6]
Calculate the percentage change in cop in the following two cases
occuring independently.
i) Generator temperature increases by 30°C.
ii) Evaporator temperature rises by 10°C.

SECTION - II
Unit - IV

Q7) a) Define the following terms : [8]
i) DBT, ii) WBT,
iii) DPT, iv) Specific humidity
v) Degree of saturation, vi) Relative Humidity,
vii) Bypass factor of coil and viii) Psychrometry.

b) Two kg of air at 40°C DBT and 50% RH is mixed with 3 kg of air at
20°C DBT and 100% RH. Calculate the resultant condition of the air
after mixing. [8]

OR

Q8) a) Write a short note on ‘Thermodynamics of human body’. What is
effective temperature? [8]

b) Explain the factors that affect human comfort. Show comfort zone on
the hand drawn psychrometric chart. [8]

Unit - V

Q9) a) &���������
����	�
�	��'�����������
���
��������
	�
����
�����
���$��������[6]
b) An air conditioned room is maintained at 21°C DBT and 50% RH. It

has a sensible heat and latent heat gain of 125610 kJ/hr and 31402 kJ/hr.
Respectively. The characteristics of the cooling coil is such that the
chilled air leaves the coil at 80% RH. One third of the total chilled air
supplied to the room is fresh air taken in and is mixed with the return
air before the cooling coil. If the DBT and WBT of fresh air taken in
are 32°C and 27°C respectively, find : [10]
i) DBT of chilled air,
ii) Quantity of chilled air passing per minute and

iii) Capacity of refrigerating machine.
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OR

Q10)a) What different types of evaporators are used in refrigeration systems?
Explain with neat sketches. [9]

b) Explain with neat sketch the working of thermostatic expansion value.
Where it is used? [7]

Unit - VI

Q11)a) What different methods are used for determining the duct sizes? mention
the advantages of each. [6]

b) Find the sizes of various circular in the system as shown in fig(3).
Determine the power required to drive the blower. The velocity in AB

should not exceed 420 m/min. Use equal friction loss method. [12]

OR

Q12)a) Explain few applications of low temperature refrigeration. [6]

b) Explain with a neat sketch linde system for liquification of air. [6]

c) What are the difficulties experienced in the production of low

temperatures with the single or multistage vapour compression

refrigeration systems? [6]

�������	�� �



�������	�� �



�������	�� �



����

�������	�� �



Total No. of Questions : 12] [Total No. of Pages : 3

[3964] - 146
B.E. (Mech. S/W)

AUTOMOBILE ENGINEERING
 (2003 Course) (Elective - I) (402063) (Sem. - I)

Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:

1) Answer three questions from Section - I and three questions from Section - II.
2) Answers to the two sections should be written in separate books.
3) Neat diagrams must be drawn wherever necessary.
4) Figures to the right indicate full marks.
5) Use of logarithmic tables, slide rule, Mollier charts, electronic pocket calculator

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

SECTION - I

Q1) a) Compare the merits and demerits of the frameless construction with
those of the conventional framed construction chassis. [6]

b) Explain with sketch the following layouts [10]
i) Four wheel drive.
ii) Rear engine and rear wheel drive.
What are the advantages and disadvantages of above layouts.

OR

Q2) a) Discuss hydraulic operated clutch in detail with sketch. [8]
b) What are the essential properties required of a clutch facing material?[4]
c) Compare dry and wet types of friction clutches. [4]

Q3) a) Discuss with sketch the construction and working of constant mesh
gear box. [8]

b) Discuss the difference between fluid coupling and torque convertor

with sketch. [8]

OR
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Q4) a) A passenger car travelling at 80.45 km/hr is accelerated up a gradient

of 1 in 20. The gross vehicle weight is 11026.4N. It has a frontal area
of 1.858 sq.mtr. and the air resistance coefficient may be assumed as
0.0167. The rolling resistance is 221.7N. At the above speed, the engine
develops 58.88 kW corresponding to an engine speed of 4000 RPM.
Rear axle ratio is 5 :1, transmission efficiency = 95%. [12]
Calculate :
i)  The total tractive resistance.
ii)  The tractive effort available at the wheels.
iii)  The acceleration while ascending the above gradient.

b) Explain the following terms : [4]
i) Tractive effort.
ii) Draw bar pull.

Q5) a) Explain in detail the function and construction of a leaf spring with
neat sketch. [8]

b) Draw a schematic diagram showing the layout of air suspension system
and explain its working with advantages / disadvantages. [10]

OR

Q6) Write short notes on any three : [18]
a) Lubrication of gear box.
b) Preventive maintenance and breakdown maintenance in automobiles.
c) Torsion bar.
d) Helper spring.
e) Shock absorber.

SECTION - II

Q7) a) Define camber angle, what is the function of camber in a vehicle?
Explain. [6]

b) Discuss the various tyre troubles, likely to be encountered during

running of the vehicle, their causes and remedies. [6]

c) Explain requirement of wheel alignment in automobiles. [4]

OR
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Q8) a) With suitable sketch briefly explain the different types of wheel rims

used in automobiles. [6]

b) Explain the following : [6]

i) Tilting steering wheel.

ii) Collapsible steering column.

c) List out common steering troubles, their possible causes and remedies.[4]

Q9) a) Differentiate between the cross type and ball and trunnion type universal

joints. [6]

b) Give the principal and working of differential. [6]

c) What are double reduction axle? Why it is used in automobiles? Explain

in brief. [4]

OR

Q10)a) How can the gear ratio of a final drive be determined? [6]

b) Explain briefly the construction of the propeller shaft. [6]

c) What is constant velocity joint used in automobiles? Explain. [4]

Q11)a) Describe with neat sketch, the working of floating piston type disc

brake. State advantages & disadvantages of it. [6]

b) Describe the principle of electronic ignition system with neat sketch.[6]

c) Explain with neat sketch charging system used in automobiles. [6]

OR

Q12)Write short note on the following (any three) : [18]

a) Spark plug.

b) Anti-skid braking system.

c) Fault diagnosis of ignition system.

d) Distributor unit.

e) Servo-braking system.
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Total No. of Questions : 9] [Total No. of Pages : 3

[3964] - 147
B.E. (Mech. S/W)

COMPUTATIONAL FLUID DYNAMICS
 (2003 Course) (Elective - I) (402063) (Sem. - I)

Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:

1) Attempt all questions.
2) Choice is indicated between questions.
3) Marks are indicated on the right side.
4) All questions carry equal marks.
5) Use of calculator allowed.
6) Draw neat sketches wherever necessary.
7) Any missing data may suitable be assumed.

Q1) a) ���������	
���
�	���
���
�������
����
��������	�
���������������
�	�


���	���	��������
��	����
�����
�	
�	�������	��
����
	
�� [8]
b) For a moving viscous fluid element of the shape of a rectangular

parallelpiped of size dx × dy × dz sketch all the types of forces acting

for the x direction only and write down the x direction force balance,

naming the different forces. [12]

OR

Q2) a) ��������
���
���
�������	
���	��������
�	������
����
��������	�
����
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�� [8]
b) Derive the continuity equation in differential conservative form for a

3-D, unsteady, compressible flow. [12]

Q3) a) What types of fluid flows are governed by the partial differential

equations of the following types? [8]
i) Hyperbolic.

ii) Parabolic and

iii) Elliptic.

Give practical examples.
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b) Classify the following equations according to whether they are

hyperbolic, parabolic and elliptic. Physically what phenomenon is

associated with these equations? The rotations have usual meaning.[12]

i) 2

2

x

T

t

T

∂
∂=

∂
∂ α .

ii) 02

2

2

2

=
∂
∂+

∂
∂

yx

φφ
.

iii) 0=
∂
∂+

∂
∂

x

u
c

t

u

OR

Q4) a) Differentiate clearly between explicit and implicit approaches used in

numerical methods, their relative merits and demerits. [6]

b) Express the equation : [14]

2

2

x

T

t

T

∂
∂=

∂
∂ α  in

i) Explicit form of difference equation.

ii) Crank-Nicolson form of difference equation write down the

necessary steps involved.

Q5) a) Explain : [4]

i) Discretization error.

ii) Round off error.

b) Explain : [6]

i) Courant number.

ii) CFL Criterion for stability.

c) For a one dimensional unsteady conduction equation, for stability,

show that 
2
1

)( 2 ≤Δ
Δ
x

tα , with the usual notation. [10]

OR
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Q6) a) Illustrate the MacCormack Technique to get the value of density at a
grid point at a time step t + Δt for inviscid unsteady flow. [10]

b) Explain briefly : [10]
i) Artificial Viscosity.
ii) Numerical Dissipation.
iii) Numerical Disperson.

Q7) a) Why the standard relaxation method is not suitable for incompressible
Navier-stokes equations? [4]

b) Explain briefly the philosopy of the pressure correction method. [6]

c) Sketch a staggered grid, write down the SIMPLE algorithm and mention

its uses. [10]

OR

Q8) a) Develop the continuity and momentum equations for unsteady, quasi-

one-dimensional flow in a convergent divergent nozzle. [12]

b) Illustrate briefly the philosopy of upwind differencing taking the example

of the first order wave equation : [8]

0=
∂
∂+

∂
∂

x

u
c

t

u

Q9) Write short notes on (any four) : [20]

a) Methods to speed up convergence.

b) Finite volume method.

c) Formation of shock waves.

d) Conservation and Non-conservation form of governing equations.

e) Thomas algorithm.

f) Shooting Method.
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Total No. of Questions : 12] [Total No. of Pages : 3

[3964] - 157
B.E. (Production)

PLANT ENGINEERING AND MAINTENANCE
 (2003 Course) (Elective - I) (411085) (Sem. - I)

Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:

1) Answer Q.No. 1 or Q.No. 2, Q.No. 3 or Q.No. 4, Q.No. 5 or Q.No. 6 from Section - I
& Q.No. 7 or Q.No. 8, Q.No. 9 or Q.No. 10, Q.No.11 or Q.No. 12  from Section - II.

2) Answers to the two sections should be written in separate books.
3) Neat diagrams must be drawn wherever necessary.
4) Figures to the right indicate full marks.
5) Assume suitable data, if necessary.
6) Use of logarithmic tables, slide rule, Mollier charts, electronic pocket

calculator and   steam tables is allowed.

SECTION - I
Unit - I

Q1) a) What factors will be consider for the site selection for following
industries. [10]
i) Automobile Industry. ii) Thermal Power Plant.

b) Explain the scope and importance of Plant Engineering functions in
industrial activities. [8]

OR

Q2) a) What possible errors can be committed in new site selection? [8]
b) The governing principle is that “a plant should be so located as to permit

the production of the product at the lowest cost per unit” comment.[10]

Unit - II

Q3) a) Compare the advantages and disadvantages of a product layout to a
process layout with respect to : [8]
i) Material handling cost. ii) Utilization of machine.

iii) Need for supervision. iv) Space required for work in process.

b) What is the significance of PQ analysis and PQRST concept in

systematic layout planning process? [8]
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OR

Q4) a) What is the advantage of computer aided planning for layout design?
Describe “CRAFT” in short. [8]

b) Explain in short the various fire prevention practices. [8]

Unit - III

Q5) a) What is Unit Load concept in material handling? Explain the elements
of material handling. [8]

b) Explain in short “how to estimate capacity for following auxillary
services”. [8]
i) Transportation service.
ii) Water supply.

OR

Q6) a) Explain the recycling method of disposal items in plant. [8]
b) What are different charts that are used for analyzing material flow?

Discuss any one in detail. [8]

SECTION - II
Unit - IV

Q7) a) Explain the product life concept. [8]
b) Describe the types of maintenance being practiced in the present day

industrial setups. [8]

OR

Q8) a) What is the scope of preventive maintenance in an organization? [8]
b) Write short notes on : [8]

i) History cards for equipments.
ii) Maintenance manual records.

Unit - V

Q9) a) How does the information of dynamic effects help in assessing the

condition of an equipment / system? [8]

b) Describe the various types of lubrication systems used in practice. [8]

�������	
� �



OR

Q10)a) Differentiate between the Spectrometric Oil analysis procedure and the

magnetic plug inspection system. [8]

b) Explain the importance of warehousing & logistic management in spare

parts inventory. [8]

Unit - VI

Q11)a) How can inventory control to be acquired with the use of computers?

[10]

b) Discuss the need and importance of maintainability. [8]

OR

Q12)a) Why does the failure pattern of equipment not remain uniform

throughout its life? Explain. [8]

b) Write short notes on : [10]

a) Reliability centered maintenance (RCM).

b) Total Productive Maintenance (TPM).
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Total No. of Questions : 12] [Total No. of Pages : 2

[3964] - 224
B.E. (Electronics)

VLSI DESIGN
 (2003 Course) (404204) (Sem. - I)

Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:

1) Answer any three questions from each section.
2) Answers to the two sections should be written in separate books.
3) Neat diagrams must be drawn wherever necessary.
4) Figures to the right indicate full marks.
5) Use of logarithmic tables slide rule, Mollier charts, electronic pocket

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

SECTION - I

Q1) a) What is need of Package? Write VHDL Code to explain utility of
Package. [8]

b) Describe in brief :
i) Configuration. [4]
ii) Synthesizable VHDL Statements. [3]
iii) Non-Synthesizable VHDL Statements. [3]

OR

Q2) a) Explain Attributes and Procedures with VHDL examples. [8]
b) Write VHDL code for 4:1 MUX with Structural modelling. Also write

test bench for it. [10]

Q3) a) What is synchronisation in FSM? Explain meta stability with one
solution in detail. [8]

b) With neat sketches explain Moore and Mealey Machines. [8]

OR

Q4) a) Draw state diagram and write VHDL code for traffic light controller.[8]
b) Draw state diagram and write VHDL code for lift controller. [8]
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Q5) a) Draw block diagram and explain Architecture of CPLD. [10]
b) Differentiate between PLD, ASIC, CPLD and FPGA. [6]

OR

Q6) a) Draw block diagram and explain Architecture of FPGA. [12]
b) Write 4 specifications of CPLD. [4]

SECTION - II

Q7) a) Explain any two methods of clock distribution. [8]
b) Explain in brief power distribution, global and switch box routing.[8]

OR

Q8) a) List merits and demerits of Draw. Draw the schematics of different
DRAM cells. [8]

b) Draw circuit diagram, wave forms and explain read and write operation
of SRAM cell. [8]

Q9) a) Explain and list various parasitics of CMOS. [9]
b) What is scaling? Explain different scaling techniques. [9]

OR

Q10)a) Explain in detail VI characteristics of CMOS inverter. [10]
b) Derive the expression and explain the dynamic power dissipation of

CMOS inverter. [8]

Q11)a) What is need of design for testability? What are the constraints while
adding testability? [8]

b) Draw the architecture of TAP controller in detail and explain in brief.[8]

OR

Q12)Write short notes on : [16]
a) Boundary Scan.
b) JTAG.

c) Stuck fault.
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Total No. of Questions : 12] [Total No. of Pages : 3

[3964] - 244
B.E. (E&T/C)
VLSI DESIGN

 (2003 Course) (404217) (Sem. - I)
Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:

1) Answer any three questions from each section.
2) Answers to the two sections should be written in separate books.
3) Neat diagrams must be drawn wherever necessary.
4) Use of electronic pocket calculator is allowed.
5) Assume suitable data, if necessary.

SECTION - I

Q1) a) What do you mean by multiple drivers? Give suitable example &

explain how to solve it by resolution function. [9]
b) Write VHDL code for 4 bit latch. Write test bench for it. [9]

OR

Q2) a) Explain high level design flow in detail. What constraints can user

give? At what levels? [9]
b) Write optimum VHDL code for 4 bit adder & test bench for it. [9]

Q3) a) Draw state diagram for 11100 Moore sequence detector and write VHDL

code for it. [8]

b) What are the methods of encoding FSM? Compare these methods.[8]

OR

Q4) a) What are the advantages of asynchronous over synchronous machine?

Explain each in brief. [8]
b) Draw state diagram of lift controller for ground plus two floors. Write

optimum VHDL code for it. [8]

�����������������

�����



Q5) a) How does half adder logic get implement in CPLD & FPGA

differently? Explain with suitable schematic. [8]
b) Draw the generic block diagram of FPGA & explain in brief. Explore

I/O block in detail. [8]

OR

Q6) a) What are the merits & limitations of CPLD? Explain each in brief. [8]

b) Draw the internal details of Macrocell and explain in brief. [8]

SECTION - II

Q7) a) Draw DRAM cells made up of different number of MOSFET. Explain

Write & Read operation of any one of them. [9]

b) What are global & switch box routing? Explain each in brief. What are

the challenges involved. [9]

OR

Q8) a) Why are power distribution & power optimization so important?

Explain the techniques of each in brief. [9]
b) Compare CMOS based SRAM, DRAM, SDRAM & FLASH

architectures in detail. [9]

Q9) a) Draw high freq. equivallent ckt of MOSFET. Mention body effect &

device parasitic parameters. Comment on these parasitics. How do they

affect on performance? [8]
b) Certain CMOS logic has static power dissipation of 100 μW. What is

total power dissipation of the same ckt if operates at 10 MHz, V
DD

 = 1V,

load of 100 pF? [8]

OR

Q10)a) Design CMOS logic for output Y = AB + CDE. Calculate width of

each device. Comment on this transistor sizing. [8]

b) What are the advantages of Transmission Gate? Draw 8:1 MUX using

transmission gates & compare with conventional method. [8]
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Q11)a) What is need of boundary scan? Explain boundary scan technique in

detail. [8]

b) What is necessity of DFT? What is BIST? Explain with suitable

example. [8]

OR

Q12)a) Explain stuck at faults in detail. [8]

b) Draw the state diagram of TAP controller. [8]
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Total No. of Questions : 12] [Total No. of Pages : 4

[3964] - 263
B.E. (Instrumentation & Control)

DIGITAL CONTROL
 (2003 Course) (406263) (Sem. - I)

Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:

1) Answer any three questions from each section.
2) Answers to the two sections should be written in separate books.
3) Neat diagrams must be drawn wherever necessary.
4) Use of logarithmic tables, slid rule, Mollier chart, electronic pocket

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

SECTION - I

Q1) a) Derive the pulse transfer function of the closed loop control system

shown by Fig. 1 [8]

b) Examine the stability of the system whose closed loop characteristic

equation P(z) given below using Jury stability test. [8]
P(z) = z4 – 1.5z3 + 0.5z2 + 0.3z – 0.008

OR

Q2) a) Obtain the pulse transfer function of the system shown in Fig. 2 [8]

�����������������

�����



b) Examine the stability of the system whose closed loop characteristic

equation P(z) given below using Bilinear transformation. [8]
P(z) = z4 – 1.1z3 + 0.6z2 + 0.5z – 0.07

Q3) a) Explain the concept of design of digital controller for minimum settling

time with zero steady state error (Deadbeat controller). State the

characteristics of Deadbeat controller.  [10]

b) Explain velocity and position form of PID Controller. State the

advantages of velocity form over position form of PID algorithm. [8]

OR

Q4) a) Obtain the state transition matrix of the following discrete time system.
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b) Obtain the state model of following system using cascade programming.

)3)(2)(1(
)3)(1(

)(
−+−

++=
zzz

zz
zH [8]

Q5) a) �������	���
�����
����������
��������
���������������
���������	������������

1x�  = – x1 – x2

2x�  = x
1
 – 2x

2

Also find the Liapunov function.

b) Diagonalize the following matrix [8]
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Q6) a) Determine the stability of the origin of the following system [8]
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Also find the Liapunov function.
b) Explain the concept of ringing of poles. Consider a transfer function

of digital controller 
)7.01)(1)(9.01(

)8.01(
)( 111

1

−−−

−

−−+
−=

zzz

zK
zD

Obtain the modified transfer function of the controller by minimizing
the ringing effect. [8]

SECTION - II

Q7) a) Find the pulse transfer function matrix of following system [8]
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⎦

⎤
⎢
⎣

⎡
)(

)(

2

1

kx
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b) Define the complete output controllability of the system. Derive the
necessary and sufficient condition for the system to be completely output
controllable. [10]

OR

Q8) a) Using Cayley-Hamilton Theorem obtain the state transition matrix of
the discrete time system whose state matrix is [8]
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=
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G

b) What is the condition for complete observability of system in z-plane?
Check the observability of the following system in z-plane. [10]
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Q9) a) Consider the system x(k + 1) = Gx (k) + Hu(k) and y(k) = Cx(k) where

[ ]10Cand
1

0
H,

11

0.240
G =⎥

⎦

⎤
⎢
⎣

⎡=⎥
⎦
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⎡
−

−
= [8]

Design a full order observer, if the desired eigen values of the observer
matrix are z = 0.5 ± j0.5.

b) Consider the system [8]
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It is desired that the error vector exhibits deadbeat response. Find
observer feedback gain matrix K

e
.

OR

Q10)Explain the internal model control (IMC) strategies. Design IMC for the
system with transfer function [16]
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. Also convert it into conventional controller with approximate

dead time as 

2
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2
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Ds

e Ds

+
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Q11)Consider the discrete time control system defined by [16]
x(k+1) = 0.286x(k) + 0.714u(k) and x(0) = 1

Determine the optimum control low to minimize the performance index

[ ] ∑
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++=
9

0

222 )]()([
2
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)10(
2
1

k

kukxxJ .

OR

Q12)What is system identification? What is its purpose? What are the different
parametric methods of system identification? Explain any two with suitable

mathematical model. [16]
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Total No. of Questions : 12] [Total No. of Pages : 2

[3964] - 265
B.E. (Instru. & Control)

INSTRUMENTATION FOR ENVIRONMENTAL ENGINEERING
 (2003 Course) (406264 (2)) (Elective - I) (Sem. - I)

Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:

1) Attempt any three questions from each section.
2) Figures to the right indicate full marks.
3) Programmable calculators are not allowed.
4) Neat diagrams must be drawn wherever necessary.
5) Assume suitable data, if necessary.

SECTION - I

Q1) Enlist spectroscopic methods for pollution analysis. Explain atomic
absorption spectroscopy in detail. [16]

OR

Q2) Enlist modern methods of qualitative analysis of pollution. Explain classical
& volumetric methods. [16]

Q3) a) Explain vibrational and Altitude  Environmental Testing. [10]

b) Describe an Ecological Risk Assessment Paradigm. [6]

OR

Q4) a) Discuss on Dry heat & Dry cold testing. [10]
b) Write a note on ISO 14001 standard. [6]

Q5) a) What are effects of air pollution on materials. [8]
b) A multitray setting chamber having 8 trays including the bottom surface

handles 6 m3/s of air at 20°C. The trays are spaced 0.25 m apart & the
chamber is to be 1 m wide & 4m long. What is the minimum particle
size of density for 2000 kg/m3 that can be collected with 100%
efficiency? What will be efficiency of settling chamber if 50 μm particles
are to be removed? Given μs at 20°C = 1.81 × 10–5 kg/ms. [10]
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OR

Q6) Enlist the air pollution monitoring instruments. Explain detailed working

of NO-NO
x
 & their controls. [18]

SECTION - II

Q7) How the physical examination of waste water is carried out? Explain chemical

characterization of water. [16]

OR

Q8) Explain biological investigations of DO & BOD. [16]

Q9) a) Explain effects of radiation pollution & its controls. [8]
b) What is sonic boom? Explain noise measurement techniques using

suitable diagram. [8]

OR

Q10)a) Suggest suitable method to control radioactive pollution on living

organisms. [8]
b) Suggest instrumentation setup for Noise Pollution. [8]

Q11)Write notes on : [18]
a) Analysis of micronutrients.

b) Chromatographic characterization of pollution analysis.

c) Environmental Impact Analysis.

OR

Q12)a) Suggest instrumentation setup for soil pollution analysis. [10]
b) Explain polorographic analysis of particles. [8]
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Total No. of Questions : 12] [Total No. of Pages : 3

[3964] - 266
B.E. (Instrumentation & Control)

LASER APPLICATIONS IN INSTRUMENTATION
 (2003 Course) (406264) (Sem. - I) (Elective - I)

Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:

1) Answer three questions from Section - I and Section - II.
2) Answer to the two sections should be written in separate books.
3) Neat diagrams must be drawn wherever necessary.
4) Use of electronic pocket calculator is allowed.
5) Assume suitable data, if necessary.

SECTION - I

Q1) a) Calculate the ratio of rates of spontaneous and stimulated emissions

for a tungsten filament lamp operating at temperature of 2000K with

average frequency to be 4.5 × 1014 Hz. [5]

b) Estimate the relative populations of two energy levels such that a

transition from the higher to the lower will give visible radiations of

560 nm at room temperature (T = 300K). [5]

c) What are the properties of Laser? [6]

OR

Q2) a) Write a short note on the process of absorption, spontaneous and

stimulated emissions of radiation. [8]

b) Discuss the significance of Einstein relations in emissions of radiation.[8]

Q3) a) Explain the construction and working of any gas laser. [8]

b) Classify the laser products for safety standards? [4]

c) Calculate the threshold pumping power of a laser for critical population

inversion of 8 × 1021 / m3 and spontaneous life time of 400μs. The

upper level is at energy of 1.5eV. [6]
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OR

Q4) a) What are different laser system components? Explain each in short.[12]

b) Estimate the efficiency of a GaAs laser operating well above threshold.

The refractive index of material is 3.6 and laser cavity length is 0.2

mm. The loss coefficient is 800 per meter length and the internal

quantum efficiency is 0.8. [6]

Q5) a) Classify the basic optical interferometers. [8]

b) Describe subjective and objective speckles in detail. [8]

OR

Q6) a) Describe the electronic speckle pattern interferometer (ESPI) for

displacement measurement. [8]

b) Describe the speckle in single point interferometers. [8]

SECTION - II

Q7) a) Explain the performance parameters of Laser Velocimeter. [8]

b) Differentiate between time domain and frequency domain processing

of the Doppler signal. [8]

OR

Q8) a) Explain the time domain processing of Doppler signal in detail. [8]

b) Discuss the performance parameters of operation of laser velocimeter.[8]

Q9) a) Write short note on Sagnac effect. [8]

b) Describe the all fiber FOG configuration. [8]

OR

Q10)a) Write short note on Ring Laser Gyroscope. [8]

b) Explain in detail the Fiber Optic Gyroscope. [8]
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Q11)a) A thin strip of the hologram undergoing stress parallel to the x-axis is

illuminated by a He-Ne laser. The fringes are localized in a plane having

slope of 1.5 per unit length in x-direction and the fringe spacing is

found to be 1 mm. Hence find the strain. [8]

b) Explain the any one applications of holographic interferometer that

you know. [10]

OR

Q12)Write a short notes on :

a) Holographic Interferometer. [9]

b) Applications of holographic interferometer. [9]
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Total No. of Questions : 12] [Total No. of Pages : 4

[3964] - 267
B.E. (Instrumentation and Control)
ADVANCED CONTROL SYSTEM

 (Sem. - I) (2003 Course) (Elective - I) (406264)
Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:

1) Answer 3 questions from Section - I and 3 questions from Section - II as per
the given instructions.

2) Answers to the two sections should be written in separate books.
3) Neat diagrams must be drawn wherever necessary.
4) Figures to the right indicate full marks.
5) All questions carry equal marks.
6) Use of logarithmic tables slide rule, Mollier charts, electronic pocket

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

SECTION - I

Q1) Find the Describing Function for the Nonlinearity as shown in Fig. Q.1. [18]

Also fine the describing function when the slope K1 = K2 K1 = K2.

OR

Q2) a) Write short note on Jump resonance with suitable example. [9]

b) Explain the procedure to construct phase plane with suitable

mathematical example. [9]

Q3) Find Frequency and Amplitude of Limit Cycle (s) for the system as shown

in figure 2. [16]

�����������������
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OR

Q4) An amplifier as shown in figure 3 drives a Two Phase Servomotor. The

transfer function of the motor is [16]

)12.0(
)(

2.0

+
=

−

ss

Ke
sG

s

Investigate the stability of the system for K = 0.2. What is the largest value

of K for no limit cycle to exist.

Q5) Consider the Dynamics of Mass-Spring-Damper system given by [16]

uKy
dt

dy
B

dt

yd
M =++2

2

where
M = B = K = 1,
y = output
u = input

Design Model Reference Adaptive Control (MRAC) system to follow the
response of reference model given by

ry
dt

dy

dt

yd
m

mm =++ 22

2

Select r = 1 (unit step)

OR
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Q6) a) Explain Model Reference Adaptive Control using Lyapunov approach

for stability analysis of continuous time system. [8]

b) Explain MIT rule with mathematical background. [8]

SECTION - II

Q7) Derive an expression for Recursive Least Squares (RLS) as a real time

parameter estimator. Using least square approach find the unknown

parameters of the model y(t) + ay(t – 1) = bu(t – 1) + e(t) [18]

where e(t) is error signal

The input-output data is collected as follows

Time (t) Input data [u(t)] Output data [y(t)]

1 1.0 0.0

2 0.0 1.0

3 1.0 -0.5

4 1.0 1.25

5 0.0 0.375

OR

Q8) Write short note on following : [18]

a) Self Tuning Regulator.

b) Self Tuners.

c) Concepts of Linear Quadratic in self tuning regulator.

Q9) a) Explain control of multivariable systems using adaptive control. [8]

b) Explain any one product which incorporate adaptive control techniques.

[8]

OR

Q10)Explain Firstloop and Asea Brown Boveri (ABB) adaptive controller with

reference to parameter estimation, control design, prior information and

industrial experiences. [16]
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Q11)Consider the plant [16]

u
x

x

dt

dx
dt

dx

⎥
⎦

⎤
⎢
⎣

⎡+⎥
⎦

⎤
⎢
⎣

⎡
⎥
⎦

⎤
⎢
⎣

⎡
−

=
⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡

0

2

7.01

05.0

2

1

2

1

a) Find the eigen values and Comment on stability of the system.
b) Find the controllability and observability of the system and comment

on controllability and observability of the system.
c) Select the values for matrices Q and R with the constraint that they are

positive definite and design a controller for the plant so as to minimize

∫
∞

+=
0

)(
2
1

dtRuuQxxJ TT

Also comment on the overall system stability.

OR

Q12)Write short note on any three (with suitable example/application/analysis/

mathematical background/schematic diagram, whenever applicable) [16]

a) Significances of describing function in control system design.

b) Significances of optimal control over classical control in control system

design.

c) Use of adaptive control system in industrial area.

d) Role of advanced control strategies in modern process industries.
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Total No. of Questions : 12] [Total No. of Pages : 2

[3964] - 268
B.E. (Instrumentation & Control)

BUILDING AUTOMATION - I
 (2003 Course) (Elective - I) (406264) (Sem. - I)

Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:

1) Answers to the two sections should be written in separate books.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right indicate full marks.
4) Assume suitable data, if necessary.
5) All questions are compulsory.

SECTION - I

Q1) a) What is fire? Explain fire modes. [10]

b) What are the components of fire? [8]

OR

Q2) a) List out the various FAS field components along with their application.

[8]

b) Explain various stages of fire. [10]

Q3) a) A. Discuss voltage drop calculation of FAS. [8]

b) Explain main controller of FACP. [8]

OR

Q4) a) Discuss battery calculation of FAS. [8]

b) Explain various elements of FACP. [8]

Q5) a) What do you mean by zoning? Explain importance of zoning. [8]

b) What are the benefits of intelligent system. [8]

OR
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Q6) a) Explain software zoning. [8]

b) Describe the spot detector placement. [8]

SECTION - II

Q7) a) What are access control systems? Discuss importance of access control

system. [10]

b) Discuss false acceptance & false rejection in biometrics the installation

of various access control system. [8]

OR

Q8) a) What is security system? Discuss importance & applications of security

system. [10]

b) Describe the installation of various access control components. [8]

Q9) a) State & explain features of video cassette used for recording in CCTV

system. [8]

b) Discuss various mountings of cameras. [8]

OR

Q10)a) Describe image capture phenomenon in camera. [8]

b) Discuss various enclosures used for cameras. [8]

Q11)a) Draw block diagram of perimeter intrusion detection system &

explain. [8]

b) Explain architecture of PIDS. [8]

OR

Q12)a) Explain various types of intrusion detection system. [8]

b) Explain any one applications of perimeter intrusion detection system.[8]
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Total No. of Questions : 12] [Total No. of Pages : 3

[3964] - 303
B.E. (Chemical)

CHEMICAL PROCESS SYNTHESIS
 (2003 Course) (Sem. - I) (409344)

Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:

1) Answers to the two sections should be written in separate books.
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.

SECTION - I

Q1) a) Discuss hierarchy of chemical process design. [8]
b) Mention different types of reaction systems and discuss any two with

suitable example. [8]

OR

Q2) a) Discuss idealized reactor model. [8]
b) Explain in short different parameters in choice of reactor. [8]

Q3) Benzene is to be produced from toluene according to the reaction  [16]

C
6
H

5
CH

3
 + H

2
 → C

6
H

6
 + CH

4

Some of the benzene formed undergoes a secondary reaction in series to an

unwanted by product, diphenyl according to reaction

2C
6
H

6
 � C

12
H

10
 + H

2

Table gives the compositions of the reactor feed and effluent streams.

Calculate the conversion, selectivity and reactor yield with respect to

a) toluene feed and

b) the hydrogen feed

�����������������

�����



Component Inlet flow rate Outlet flow rate

K. mol h–1 K.mol h–1

H
2

1858 1583

CH
4

804 1083

C
6
H

6
13 282

C6H5CH3 372 93

C
12

H
10

0 4

OR

Q4) a) Explain the effect of reactor pressure on the selectivity and reactor

volume. [8]
b) Explain four possible arrangements for fixed bed reactors. [8]

Q5) a) Discuss primary selection factor if distillation is the choice of separator.

[9]

b) Explain extractive distillation with suitable example. [9]

OR

Q6) Write short notes on : [18]

a) Thermal dryers.

b) absorption.

c) Centrifugal separation.

SECTION - II

Q7) a) Discuss thermal coupling of the prefraction ator arrangement. [8]

b) Explain distillation sequencing for 5 components system with diagram.

[8]

OR

Q8) a) Discuss integration of refrigeration cycle. [8]

b) Explain threshold problems in heat exchanger network. [8]

��������	� 




Q9) a) Explain composit curves with suitable example related to heat recovery

problems. [8]

b) What is simple furnace method. [8]

OR

Q10)a) Explain Integration of steam turbine with the process above the pinch.

[8]

b) Explain the concept problem table algorithm. [8]

Q11)a) Discuss various types of explosion hazards. [6]

b) What are safety and health considerations? [6]

c) Explain schematically servo reaction system. [6]

OR

Q12)Write short notes on : [18]

a) Unconfined vapour cloud explosion.

b) Hazard triangle.

c) Toxic release from process.
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Total No. of Questions : 8] [Total No. of Pages : 3

[3964] - 333
B.E. (Petrochemical)

REACTION ENGINEERING - II
 (Sem. - I) (2003 Pattern) (412403)

Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:

1) Answer any three questions from each section.
2) Answers to the two sections should be written in separate answer books.
3) Figures to the right indicate full marks.
4) Assume suitable data, where ever necessary.
5) Use of electronic calculator is allowed.

SECTION - I

Q1) A catalytic reaction A → 3 B is studied in a laboratory fixed bed reactor

using various amounts of catalyst and 20 lit/hr of pure A feed at 3.2 atm

and 117°C. The following data is recorded. [18]

Run No. 1 2 3 4 5

W kg cat 0.020  0.040 0.080 0.120 0.160

CA out mol/lit 0.074 0.060 0.044 0.035 0.029

Calculate weight of the catalyst needed for 45% conversion of A in

a) isothermal fixed bed reactor and

b) an isothermal fluidized bed reactor both operating at 117°C for feed

flow rate of 200 m3/hr and feed containing 60% of A at 10 atm total

pressure.

Q2) a) Gas phase catalytic reaction A + 2B <=> R takes place in the presence

of a catalyst. Find the rate expression when surface reaction controls.[8]

b) State important characteristics of catalyst. Discuss in brief a method for

any two of them. [8]
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Q3) Following data is given on a first order catalytic decomposition of A over a

particular catalyst. Report your calculations of : [16]
a) Relative proportion of External and internal mass transport resistances.

b) Maximum possible temperature difference between particle and bulk gas.

c) Maximum possible temperature difference within the particle.

Data :

d
p
 = 2.5mm D

e
 = 5.3 × 10–5 m3/hr m cat (effective diffusivity)

k
eff

 = 0.35 Kcal/hr m cat °K (effective thermal conductivity)

h = 60 Kcal/hr m2 cat °K (heat transfer coefficient)

K
g
 = 175 m3/hr m2 cat (mass transfer coefficient)

ΔH
R
 = – 200 Kcal/mol A (exothermic heat of reaction)

CAg = 15 mol/m3 (bulk gas concentration of A)

-r
Aobs

 = 8 × 105 mol/hr m3 cat (observed rate).

Q4) a) A first order catalytic reaction 2 A → products is taking place along

with slow first order (and concentration independent) deactivation of

the catalyst. Derive relationship between concentration of A and time

for the case of mixed solids mixed constant flow of fluid. [8]
b) Describe different mechanisms of catalyst deactivation. [8]

SECTION - II

Q5) Derive conversion-time relationships for a gas-solid non-catalytic reaction

for the following cases : [16]
a) Constant size spherical solid particle with ash film controlling the overall

rate.

b) Shrinking solid sphere with surface reaction controlling the overall

rate.

Q6) Explain with reference to gas-liquid reactions :

a) Design for minimum tower height. [6]
b) Suitability of employing liquid side reaction for mass transport

enhancement in depending upon solubility behaviour for the active

gas component. [4]

c) Reactors for gas-liquid reactions. [6]
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Q7) An impurity A in a gas is to be reduced from 2.5% to 2.5 ppm by counter

current contact with an aqueous solvent containing a reactant B. The reaction

2A + B → product is almost instantaneous. What incoming concentration

of B would give the minimum height of tower? What is this height? [16]

Data :

K
Ag

 a = 15000 mol/hr m3 atm.

K
Al

 a = K
B1

 a = 0.95/hr.

L = 7 × 105 mol/hr m2,      G = 2 × 105 mol/hr m2

H
A
 = 2.0 × 10-3 atm m3/mol

Q8) Write notes :

a) Reactors used in crude refining. [6]

b) Models for nonideal flow. [6]

c) Design of non-adiabatic plug flow reactor. [6]
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Total No. of Questions : 12] [Total No. of Pages : 3

[3964]-343
B.E. (Polymer Engineering)

POLYMER COMPOSITES AND BLENDS
 (2003 Course) (409363) (Sem. - I)

Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:

1) Answers to the two sections should be written in separate books.
2) Draw neat diagrams wherever necessary.
3) Numbers to the right indicate full marks.
4) Assume suitable data, if necessary.
5) Use of logarithmic table, electronic pocket calculators is allowed.

SECTION - I

Q1) Answer any four of the following : [16]
a) Explain the mechanism of toughing of glassy polymer via Blend

technology.

b) Immiscible Polymer Blends.

c) Compatible Polymer Blends.

d) Miscible PB.

e) Explain different methods of preparing PB.

OR

Q2) a) Discuss with one example how to achieve the selection of the polymers

to prepare the polymer blends. [6]
b) Explain the merits and demerits of solution blending over melt blending.

Discuss the term polymer blend, polymer alloy. [10]

Q3) a) Discuss with any three examples the reactive compatibilization

method. [10]

b) Discuss with example the advantages of blending technology. [8]

OR
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Q4) a) Distinguish between Coupling agent Vs Compatibilizer. Discuss then

role of thermodynamics in polymer blend technology. [10]
b) Discuss the concept of Compatibilization and Interphase role in polymer

blends and alloys. [8]

Q5) Write a note on the followings : [16]
a) Blends of Nylon 6.

b) Blends of Polystyrene.

c) Commercial Blends of Polypropylene.

d) Semi-IPN, Sequential-IPN.

OR

Q6) a) Explain the how to use known model system to predict rheology of

miscible polymer blends. Explain the Followings : i), ii) [8]

b) Explain the how to use Suspension model system to predict rheology

of Immiscible polymer blends. [8]

SECTION - II

Q7) a) How reinforcements are classified? Explain in brief about nature fiber

used in polymer composite. [8]

b) Discuss in detail the different types of matrices used in FRP. Explain

the role of adhesion promoters in FRP. [10]

OR

Q8) a) Explain the role of Mold Release Agent in FRP. Discuss in detail the

different types of reinforcements used in FRP. [10]
b) What are essential properties necessary for resin to use in composite?

Explain various epoxy resin used in polymer composite. [8]

Q9) a) Explain Pultrusion process with neat sketch. [8]

b) Explain the Spray up technique used in FRP. [8]

OR
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Q10)a) Differentiate between Vacuum bag Forming and pressure bag forming.

[8]

b) Explain with neat sketch filament winding process. [8]

Q11)a) Trouble shooting in Spray Up Technique. [8]

b) Discuss in brief the application of FRP in Automotive, Aerospace

areas. [8]

OR

Q12)a) Trouble shooting in Filament winding Technique. [8]

b) Explain with suitable example the repairs of composites. [8]
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Total No. of Questions : 12] [Total No. of Pages : 3

[3964]-363

B.E. (Information Technology) (Common to Computer)

OBJECT ORIENTED MODELING & DESIGN

 (2003 Course) (410443) (Sem. - I)
Time : 3 Hours] [Max. Marks : 100

Instructions to the candidates:

1) Answer three questions from Section - I and three questions from Section - II.

2) Answers to the two sections should be written in separate books.

3) Figures to the right indicate full marks.

SECTION - I

Q1) a) Explain in detail model driven Architecture. [8]
b) Explain in detail the logical view and process view of the 4 + 1 view

model. [10]

OR

Q2) a) Explain the role of meta object facility in model driven Architecture.[8]
b) Explain in detail the development view and the physical view of the

4 + 1 view model. [6]
c) Describe Run time type identification. [4]

Q3) a) Explain in detail the basic building blocks of the UML. [10]

b) State influence of state diagrams in an embedded application. [6]

OR

Q4) a) What is the purpose of Interaction diagram and timing diagram in

UML 2.0? Explain with a suitable example. [10]

b) What is forward Engineering? How is it applied to design a class from

class diagram? [6]

�����������������
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Q5) a) Explain in detail Class Responsibility Collaborator model. [6]

b) In a digital library the purchase of CD/DVD is carried out in the
following manner : [10]
i) Maintaining a demand list of popular CD/DVD.
ii) A catalog of available CD/DVD titles and number of copies.
iii) List of identified vendors and purchase orders.

Based on above factors a recommendation for purchase of title is
made. Draw a class diagram for “purchase of CD/DVD” by
identifying the appropriate classes, their attributes, relationships
and operations.

OR

Q6) a) How do we represent a template class in UML? Explain with ex. [4]
b) Which properties are used to model the details in Association? Explain

each with example. [4]
c) A training institute provides training in technical skills and

communication skills. Specialized trainers conduct trainings in
respective categories for the trainees. The training sessions on specific
topics in specific categories are announced and the trainees need to
register for the training. Identify the appropriate classes, attributes,
relationship and operations to draw the class diagram for the above
system. [8]

SECTION - II

Q7) a) List and explain by giving suitable example the basic elements used in
sequence diagram. [10]

b) The project leader schedules a meeting of members of project group
by using a meeting scheduler. These are some of the assumptions :
The project leader interacts through a GUI form to schedule the meeting.
A schedular does the automated scheduling of meeting based on the
free slots in the timetable. All the members involved in the meeting
will get an invitation through SMS on their mobiles. The system
depends on an external mobile gateway to forward SMS. Draw a
sequence diagram that describes the above system. [8]

OR
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Q8) a) What are partitions? How do we use it in representing classes? How are
they related to interaction diagram? Explain with suitable example.[12]

b) Explain communication diagram with a suitable example. [6]

Q9) a) Explain the following by drawing a neat fragment on a state diagram
i) Entry and exit actions of a state. [12]
ii) History states.
iii) Nested states.
iv) Activities.

b) Compare Activity diagram in UML 1.3.0 and UML 2.0. [4]

OR

Q10)a) What are swimlanes? How do we model multidimensional swimlanes
in an activity diagram. [6]

b) A candidate applies in a placement call for placement in a company.
He can be placed in one of the companies registered with the placement
call. The candidates applications are sorted on aggregate percentage
basis. Top students are selected for placements in the registered
companies on merit basis. The joining process involves candidate being
shown available companies. Candidate selects a company, chooses
optionally accommodation facility, in parallel selects membership of
health club, food club and entertainment club. On successful placement
he is given a selection letter and a copy of company schedule. A
candidate not placed can select to register himself for waitlist. Draw an
activity diagram for the above described system making suitable
assumptions about scope. [10]

Q11)a) What are the new concepts in UML 2.0 that support for modeling
Architectures? Explain with a suitable example. [12]

b) Consider a system of your choice to represent a relationship between a
component and its interface. [4]

OR

Q12)a) What is a component? What are the different types of components?
Explain each with a suitable example. [6]

b) What is a well structured node? How do we represent it? [4]
c) Explain role of UML in modeling web applications. [6]
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Total No. of Questions : 12] [Total No. of Pages : 3

[3964]-207
B.E. (Electrical)

ILLUMINATION ENGINEERING
(Elective - I) (403143) (2003 Course) (Sem. - I)

Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:

1) Answer 3 questions from Section - I and 3 questions from Section - II.
2) Answers to the two sections should be written in separate books.
3) Neat diagrams must be drawn wherever necessary.
4) Use of logarithmic tables slide rule, Mollier charts, electronic pocket

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

SECTION - I

Q1) a) Deduce the relation to find the illumination at any point on the plane
surface due to light source suspended at a height ‘h’ meters from the
plane surface. [8]

b) Enlist various effects of bad lighting. Explain methods of controlling
natural light. [8]

OR

Q2) a) Explain the properties of light. [8]
b) State and explain the laws of illumination. [8]

Q3) Explain any three with sketch.  [18]

a) L.E.D. b) LASERS.

c) Metal halide lamp. d) Sox lamp.

OR

Q4) a) What is stroboscopic effect? How it can be avoided? [6]
b) Describe the construction and working of mercury vapour lamp with

sketch. [6]
c) Enlist advantages of gas discharge lamp over incandescent lamp. [6]
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Q5) a) Explain the following with neat sketches [8]

i) Secular reflection.

ii) Diffused reflection.

b) Explain starting gear and dimming for [8]

i) Sodium vapour lamp.

ii) Metal halide lamp.

OR

Q6) a) What are the types of lighting fixtures according to installation type?[8]

b) Discuss the importance of reflectors and refractors with reference to

illumination. [8]

SECTION - II

Q7) a) What is polar curve? Describe its types. How it is helpful to illumination

engineer. [8]

b) Discuss the factors of good lighting design in detail. [8]

OR

Q8) a) What is glare? Discuss the type of glare and the remedies over them.[8]

b) Explain the terms : [8]

i) Beam factor.

ii) Waste light factor.

iii) Payback Period.

iv) Space height ratio.

Q9) a) What is energy efficient lighting? Give its advantages. Which are the

difficulties related with energy efficient lighting. [8]

b) Explain with suitable example : [8]

i) Payback calculation.

ii) life cycle coasting.

OR

�������	
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Q10)a) Give the comparison between different types of light sources with

reference to their lumens per watt and life. [8]

b) Write short notes on : [8]

i) Street lighting.

ii) Flood lighting.

Q11)a) Write notes on Emergency lighting scheme for [8]

i) Central system.

ii) Stand alone system.

b) Explain the components of day light factor with neat diagram. [5]

c) Explain photo voltaic lighting. [5]

OR

Q12)Write short notes on following : [18]

a) Cold lighting.

b) Switching control of lighting.

c) O.F.C.
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Total No. of Questions : 12] [Total No. of Pages : 4

[3964]-228
B.E. (Electronics)

ADVANCED COMMUNICATION ENGINEERING
(Sem. - I) (404205) (2003 Course) (Elective - I)

Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:

1) Answers to the two sections should be written in separate books.
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.

SECTION - I

Q1) a) Explain microwave characteristics. [6]
b) Give the principle of operation and application of Reflex Klystron,

TWT. [12]

OR

Q2) a) Compare types of Magnetrons and give their applications. [6]
b) Give the gain and radiation pattern of Horn antennas and parabolic

reflectors. [6]
c) Discuss in detail the types of cavity resonators. [6]

Q3) a) A silicon n-p-n transistor operates in common-base mode at 300°K
and has the following parameters : [10]

Silicon intrinsic density : n
i
 = 1.5* 1010 cm–3

Acceptor density in base region : N
a
 = 5* 1016 cm–3

Donor density in emitter region : Nd = 5*1018 cm–3

Hole lifetime : τ
p
 = 1 μs

Electron lifetime : τ
n
 = 1 μs

Cross section : A = 10–4 cm2

Base width : W = 10–3 cm

Emitter length : L
E
 = 10–2 cm
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Determine :

i) The mobilities μ
n
 and μ

p
.

ii) The diffusion coefficients D
n
 and D

p
.

iii) The emitter efficiency factor γ.

iv) The transport factor β.

v) The current gain α.

b) Describe current-voltage characteristics of MESFET. [6]

OR

Q4) a) A coplanar strip line carries an average power of 250 Mw and a peak

current of 100Ma. Determine the characteristics impedance of the

coplanar strip line. [4]

b) A microstrip line is constructed of a perfect conductor and a lossless

dielectric board. The relative dielectric constant of the fiberglass-epoxy

board is 5.23 and the line impedance is 50Ω. Calculate the line

inductance and line capacitance. [4]

c) Discuss principle of operation of BJT. [8]

Q5) a) Discuss delay line cancellers. [6]

b) Explain basic principle of Radar. [4]

c) What should be the pulse repetition frequency of radar in order to

achieve a maximum unambiguous range of 60 nmi. If the radar has a

peak power of 800 mw, what is its average power? [6]

OR

Q6) a) Explain Radar Range Equation. [4]

b) What are the types of tracking Radar systems? [4]

c) What are Delay line cancellers? [8]
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SECTION - II

Q7) a) Explain a digital optical fibre link with the help of a neat block

schematic diagram. [8]

b) A manufacturer wishes to make a silica core step index fibre with V = 75,

and a numerical aperture NA = 0.30 to be used at 820 nm. If n1 = 1.458,

what should be the core size and cladding index? [4]

c) Explain principle, concept and applications of OTDR for optical fibre

communication. [6]

OR

Q8) a) Explain absorption and scattering losses in a fibre. [8]

b) Derive the equation for numerical aperture. [8]

c) Significance of optical power budgeting. [2]

Q9) a) Explain GSM architecture. [6]

b) What is the significance of Fixed channel assignment? [4]

c) Compare different multiple access techniques. [6]

OR

Q10)a) If there are 50 channels in a cell to handle all the calls and the average

is 100s per call, how many calls can be handled in this cell with a

blocking probability of 2 percent. [4]

b) Explain : [12]

i) Cell splitting.

ii) Channel assignment.

iii) Handover.

iv) Spread spectrum technology.
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Q11)a) Explain Kepler’s three laws of Planetary motion. [8]

b) A satellite at a distance of 40,000 km from a point on the earth’s

surface radiates a power of 10W from an antenna with a gain of 17 Db

in the direction of the observer. Find the flux density at the receiving

point and the power received by an antenna at this point with an

effective area of 10 m2. [8]

OR

Q12)a) Explain spot beam and its significance. [6]

b) What is the Satellite Communication Link Design Procedure. [10]
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Total No. of Questions : 12] [Total No. of Pages : 3

[3964]-135

B.E. (Mechanical & Mech. Sandwich)

COMPUTATIONAL FLUID DYNAMICS

(Sem. - II) (2003 Course) (Elective - II)
Time : 3 Hours] [Max. Marks : 100

Instructions to the candidates:

1) Assume suitable data, if required.

2) Figures to the right indicate full marks.

3) Use of calculator is allowed.

SECTION - I

Q1) a) Explain models of flow using control volume & state. What are

conservation & non-conservation form of governing equations. [6]

b) Derive a partial differential form of continuity equation from

infinitesimally small element fixed in space. [10]

OR

Q2) a) Derive the governing equation of energy in conservation or non

conservation form. [10]

b) Explain uses of CFD in today’s automotive design with suitable

examples. [6]

Q3) a) Solve the equation yx
dx

dy +=  subject to x = 0, y = 1 to find y at

x = 0.2 taking h = 0.1. [8]

b) Solve the system of equations [10]

u' = – 3u + 2v. u(0) = 0

v' = 3u – 4v. v(0) = 1/2

with h = 0.2 on the interval [0, 1]
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OR

Q4) a) Solve the equation [6]

x
dx

dy
y

dx

yd =− 2
2

2

subject to the conditions at x = 1, y = 2, 1=
dx

dy
 & calculate y at x = 1.2

taking h = 0.2.
b) Find the solution of boundary value problem [12]

u" = u + x,     x ∈ [0, 1]
u(0) = 0,       u(1) = 0

using shooting method. Use the forth order Taylor series method to
solve initial value problem with h = 0.2.

Q5) a) What is artificial viscosity. Discuss some aspects of artificial viscosity.
[6]

b) What is a CFL condition? State its importance. [10]

OR

Q6) a) Illustrate how eigenvalue method is used to classify following equations
i.e. hyperbolic or elliptic [10]

( ) 0M1 2 =
∂
′∂+

∂
′∂− ∞ y

v

x

u
-------(1)

 0=
∂
′∂−

∂
′∂

x

v

y

u
-------------(2)

b) What is a consistant difference equation? State its importance in the
solution. [6]

SECTION - II

Q7) a) Explain the methodology of Explicit, Implicit and Semi-implicit

computation schemes. Illustrate these schemes with suitable example.

[12]
b) Discuss the two dimensional transient problem and its solution

algorithm. [6]
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OR

Q8) a) ������	� 
���� 
�������� �������� ���� �������	��������� �	�� ���������

��������	���	���������������

� [10]

b) Give solution algorithm for 2 dimensional channel flow. [6]

Q9) Explain in detail the Mac Cormach method and its application for 1D and

2D compressible flows. [16]

OR

Q10)Write notes on : [16]

a) Stability of solution and its criteria.

b) Nozzle flow.

c) Quasi-steady flows.

Q11)������	���������������	��	�������������	������
��	�
�������
������������


��
������
��

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

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

OR

Q12)Write notes on : [16]
a) Navier-stokes equations.

b) Finite volume method.
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Total No. of Questions : 12] [Total No. of Pages : 5

[3964]-138
B.E. (Mechanical)

RELIABILITY ENGINEERING
(2003 Course) (Elective - II) (402050) (Sem. - II)

Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:

1) Answer three questions from each Section.
2) Attempt Q1 or Q2, Q3 or Q4, Q5 or Q6 from Section - I.
3) Attempt Q7 or Q8, Q9 or Q10, Q11 or Q12 from Section - II.
4) Neat diagrams must be drawn wherever necessary.
5) Assume suitable data, if necessary.
6) Figures to the right indicate full marks.
7) Use of non-programmable electronic calculators is allowed.

SECTION - I

Q1) a) ���������	
����

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

�
����

���������
�����
�
����
���
������

�
�
���
���
���������������������[10]

Time 1 2 3 4 5 6 7 8 9 10

interval (hrs)

No. of failures 21 13 9 7 6 6 5 7 11 15

b) Explain availability and maintainability of a system. The data is

collected for a CNC machining center in a plant as follows : Calculate

operational availability and inherent availability of the plant : [8]

Mean time before failure : 65 Hrs

Mean time to repair : 10 Hrs

Administrative logistic time : 125% of MTTR

Calculate the operational availability and inherent availability of the

CNC machining center in a plant.

OR
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Q2) a) A machinist produced 100 shafts according to the specifications. During
inspection, the diameters of 85 shafts were found to be within the
tolerance limits and 15 were found to be outside the tolerance band. If
6 shafts are randomly selected, find the probability of finding the
diameter of at least one shaft falling outside the tolerance limits. [8]

b) Find the reliability and MTBF of an engine for an operating time of
500 hrs if the rate is 4 per 106 hour. [5]

c) For a system the mean time between failure is 90 hrs and down time of
system is 10 hrs. Find the system unavailability. For a mission time of
50 hrs what will be Reliability of the system. [5]

Q3) a) Ten identical components are connected in parallel to achieve the system
reliability of 0.92. Determine the reliability of each component. How
much additional number of components to be added in parallel to
increase the reliability upto 0.98. [8]

b) Explain the total probability theorem with suitable example. [4]
c) State the distributions used in probability theory. Explain any one in

detail. [4]

OR

Q4) a) Explain the central limit theorem & skewness coefficient. [6]
b) Explain failure rate-time curve with its distinct regions of failure. Also

explain the causes of failure and unreliability. [10]

Q5) a) In a life test on the sample of 20 electric bulbs, they failed at the
following test hours. [8]

840 1060 1225 1331

861 1100 1251 1348

901 1137 1270 1362

939 1184 1296 189

993 1200 1314 1401

Determine the MTTF of these bulbs and reliability at 1300 hrs.
b) i) In a Parallel system if we need at least one out of 4 units to operate

for the successful working of the system, determine the expression
for reliability in terms of λ and t.

ii) If the failure rate λ for above parallel system is considered as 0.005
and mission time 100 hrs find the reliability of the system.

[8]
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OR

Q6) a) Fig. 1 shows a system configuration. The block shows elements of system
and the reliability values of each element are given as R(A) = 0.96,
R(B) = 0.94, R(C) = 0.99, R(D) = 0.85, R(E) = 0.90 & R(F) = 0.92.
Find the system reliability. [8]

b) Fing. 2 shows a reliability block diagram for the system. R(1) = 0.88,
R(2) = 0.95, R(3) = 0.92, R(4) = 0.80, R(5) = 0.90, find the system
reliability using conditional probability method. [8]

SECTION - II

Q7) a) What are the different types of loads considered in designing any
machines or structures? Explain those in brief. [8]

b) The mean strength and the standard deviation of a bolted joint are
3000 kg/cm2 and 250 kg/cm2 respectively. The joint is loaded such
that stress induced has a mean value of 2500 kg/cm2 with a standard
deviation of 50 kg/cm2. Assuming that shear strength and the induced
stresses are independent and normally distributed, find out the
probability of survival of the bolted joint. Extract of data from statistical
table is given below : [8]
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Z 1.2 1.3 1.4 1.5 1.6 1.7 1.8

φ(z) 0.8849 0.9032 0.9192 0.9331 0.9452 0.9550 0.9640

OR

Q8) a) �
����������

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

�����������	�
����

�
��� !����"�#����
����

�
��� �����"�#�����σ

�
��� ���

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

�����
�������	������
��'
�

���(�)�
���Φ(�)� [8]

Z 1.56 1.58 1.60

Φ(z) 0.9406 0.9429 0.9452

b) Derive an expression for reliability using load-strength interaction.[8]

Q9) a) Explain the fatigue failure and factors considered for fatigue design of

mechanical components. [8]

b) Explain the magnified loading and sudden death testing for a system.[8]

OR

Q10)a) Explain the procedure involved in FMECA. Also give the typical

FMECA form. [8]

b) In a short sample life testing of a system the following data is recorded.[8]

Component 1 2  3 4 5 6 7 8 9 10

MTTF(Hrs) 10 12 15 24 28 30 35 38 40 45

Plot the variation of reliability against time using i) Mean and ii) Median

Ranking Method.

Q11)a) Explain various symbols used in construction of Fault tree diagram.[8]

b) The fault tree diagram is shown in Fig. 3. The failure probabilities of

the elements are as given below. E1 = E2 = 0.01, E3 = E4 = 0.002,

E5 = E6 = 0.1. Find out the failure probability of top event and system

reliability. [10]
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OR

Q12)a) Fig. 4 shows reliability block diagram of a system the reliabilities of
each elements are given as R(A) = 0.92, R(B) = 0.90, R(C) = 0.98,
R(D) = 0.86 & R(E) = 0.95. Find the system reliability. Also state tie
sets and cut sets for the system. [10]

b) Fig. 5 shows a reliability block diagram for a system. Construct a fault
tree diagram for this system. If all the elements are having failure
probability of 0.1, calculate system failure using fault tree analysis.[8]
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Total No. of Questions : 12] [Total No. of Pages : 3

[3964]-150-B
B.E. (Mech. S/W)

NON-CONVENTIONAL ENERGY SOURCES
(Sem. - II) (402065) (Theory) (2003 Course) (Elective - II)

Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:

1) Answer three questions from Section - I and three questions from Section - II.
2) Answers to the two sections should be written in separate books.
3) Neat diagrams must be drawn wherever necessary.
4) Figures to the right indicate full marks.
5) Use of logarithmic tables, slide rule, Mollier chart, electronic pocket

calculator and steam tables is allowed.

SECTION - I

Q1) a) Discuss the merits and demerits of alternative energy sources over the

currently used energy sources. [8]

b) Define solar constant. What are the reasons for variation in solar radiation

reaching the earth than received at the outside of the atmosphere? [9]

OR

Q2) a) Define Altitude angle, Surface Azimuth angle, Solar azimuth angle,

Hour angle. Determine the local solar time and declination at a location

latitude 23° 15’N, longitude 77°30’E at 12.30 IST on June 19.

Equation of time correction is given from standard table or chart = –

(1’01”), take standard time longitude = 82°30’. [9]

b) What is Beam & Diffuse radiation? Explain tilt factors for Beam

radiation, Diffuse radiation & reflected radiation. [8]

Q3) Explain the working of conventional liquid flat plate collector with neat sketch.

Give the energy balance for the absorber plate and define the instantaneous

collector efficiency. Explain briefly the various loss coefficients. [17]

OR
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Q4) a) Discuss in brief the applications of solar air heating. [6]

b) What is the significance of selective surface used in flat plate collectors?

Enlist some selective surfaces. [4]

c) Why collector heat removal factor important in the model for flat plate

collector? [7]

Q5) a) Write the limitations of flat plate collectors and advantages of

concentrating solar collectors. State the different types of concentrator

used with neat sketches. [8]

b) Explain the working of solar pond and effect of various parameters on

its performance. [8]

OR

Q6) Write short notes on : [16]

a) Solar still.

b) Heliostats.

c) Materials for concentrators and reflecting surfaces.

d) Pyrheliometer.

SECTION - II

Q7) What is the basic principle of solar photovoltaic (PV) power generation?

What are the main elements of a PV system? What are the advantages and

disadvantages of photovoltaic solar energy conversion? [17]

OR

Q8) What is the basic principle of wind energy conversion? Describe the main

consideration in selecting a site for wind generators. Explain with neat sketch

wind electric generation system. [17]

Q9) Explain the features of geothermal energy, its application, advantages and

disadvantages. [17]
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OR

Q10)a) What is the basic principle of Ocean Thermal Energy Conversion

(OTEC). [4]

b) Explain how we get the energy from tides with neat sketches. [6]

c) What is fuel cell? Explain the principle of operation of fuel cell. [7]

Q11)a) Describe floating dome type of biogas plant. State advantages and

limitations of floating drum type and fixed dome type biogas plant.[8]

b) Explain the methods of obtaining energy from biomass. [8]

OR

Q12)Write short notes on following : [16]

a) Biogas for diesel engine.

b) Biomass gasification.

c) Micro Hydel power plant.

d) Environmental protection norms ISO 14000.
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Total No. of Questions : 10] [Total No. of Pages : 2

[3964]-163
B.E. (Production)

ERGONOMICS AND HUMAN FACTORS IN ENGINEERING
(Sem. - II) (411090) (2003 Course) (Elective - II)

Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:

1) Figures to the right indicate full marks.
2) Neat diagrams must be drawn wherever necessary.
3) Assume suitable data, if necessary.
4) Answer three questions from Section - I and three questions from Section - II.

SECTION - I

Q1) a) Explain the basis for ergonomics problem identification. [9]

b) What is biomechanics? Explain in brief. [9]

Q2) Write short notes on (any four) : [16]

a) Reflectance.

b) Control of noise at source.

c) Discomfort glare.

d) WBGT.

e) Requirements for designing a safe product.

OR

Q3) a) Explain in detail Manual Materials Handling Task design. [8]

b) Explain in detail concept of percentiles used in anthropometric

calculations. [8]

Q4) a) Write a note on Multifunction Hand Control devices. [8]

b) What is MAP? What are the factors affecting MAP? [8]

OR

�����������������
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Q5) a) Explain by how many means the body temperature is controlled in

cold working conditions. [8]

b) Explain any four principles of arranging components in a physical

space. [8]

SECTION - II

Q6) What is Maynards Operation Sequencing Technique. Discuss its elements

and types in brief. [16]

OR

Q7) What is WFS? Explain MTM1 in details. [16]

Q8) a) What are leaning curves. Discuss in details. [8]

b) What is Control Response Ratio? Explain its significance in HFE. [8]

OR

Q9) What are the principles used in design of Hand Tool Devices? Explain in

detail. [16]

Q10)a) Explain in brief Human Factors Application in System Design. Elaborate

any two phases in detail.  [12]

b) Explain the concept of design for shift work. [6]
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Total No. of Questions : 12] [Total No. of Pages : 3

[3964]-235
B.E. (Electronics Engineering)

ROBOTICS & INDUSTRIAL AUTOMATION
(404212) (2003 Course) (Elective - II) (Sem. - II)

Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:

1) Attempt : Q.No.1 or Q.No.2, Q.No.3 or Q.No.4, Q.No.5 or Q.No.6 in Section - I &
Q.No.7 or Q.No.8, Q.No.9 or Q.No.10, and Q.No.11 or Q.No.12 in Section - II.

2) Answers to the two sections should be written in separate books.
3) Neat diagrams must be drawn wherever necessary.
4) Figures to the right indicate full marks.
5) Use of electronic pocket calculator is allowed.
6) Assume suitable data, if necessary.

SECTION - I

Q1) a) Explain the terms work envelope and work volume for the following
types of robot. [10]
i) Cartesian Robot.
ii) Cylindrical Robot.
iii) Spherical Robot.
Explain the significance of these terms with respect to industrial
applications.

b) Explain the terms : [8]
i) Fixed Automation.
ii) Flexible Automation.
iii) Programmable Automation.
State the application area of each.

OR

Q2) a) Define & explain in brief the following terms : [10]
i) DOF ii) Precision.
iii) Accuracy. iv) Tool orientation.
v) Reach & stoke.

b) What is SCARA robot? Explain the application in which it is most

suitable. [8]
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Q3) a) Explain the concepts of robot arm kinematics & dynamics with the

help of block diagrams. [8]
b) Explain the Direct approach for obtaining inverse solution. [8]

OR

Q4) a) Sketch neat Joint & link diagram, and define the terms : [8]
i) Joint angle. ii) Joint distance.

iii) Link length. iv) Link twist angle.

Name the variable parameters for the revolute and prismatic joints.

b) Construct the link co-ordinate diagram using D-H algorithm for any

suitable robot configuration and compute the arm matrix Tool
BaseT  (q).[8]

Q5) a) Explain the working of the following types of grippers. [8]

i) Vacuum type. ii) Magnetic type.

b) Discuss basic operational characteristics of following proximity sensors.

i) Inductive sensor. ii) Hall effect sensor. [8]
iii) Capacitive sensor. iv) Ultrasonic sensor.

OR

Q6) a) Explain the concept of end effector, tool frame, tool point, roll, pitch,

yaw with the help of neat diagram. [8]

b) Which sensor can be used along with the gripper to sense whether the

object is falling? Explain the working principle. [8]

SECTION - II

Q7) a) Explain how straight line motion can be achieved using an articulated

robot. [10]
b) What is trajectory planning in robotics? Explain different steps in

trajectory planning. [8]

OR

�������	�
 	



Q8) a) A joint of 6 axis robot goes from initial angle of 20° to final angle of

80° in 5 seconds. Using a third degree polynomial, calculate the joint

angles at intervals of 1 second. Also calculate joint velocities &

accelerations. Plot the joint angles, velocities and accelerations from 0

to 5 second. [10]

b) Explain the types of motion that are used while motion planning. [8]

Q9) a) Draw neat sketch of robotic system employing computer vision &

explain. [8]

b) Explain different structured illumination techniques used in robot vision

system. [8]

OR

Q10)a) Name different segmentation techniques used in robot vision system.

Explain any one of them in detail. [8]

b) How vision sensors can be categorized according to their

dimensionality? Discuss any one type with neat diagram. [8]

Q11)a) ��������	��
����

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

b) Describe the functional relationship between actuating element and

signal transduction unit of MEMS as Microsensor & Microactuator.[8]

OR

Q12)Write notes on : [16]
a) Robot Intelligence.

b) Teach pendant.

c) Perspective Transformation.

d) Nano Robot.
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Total No. of Questions : 12] [Total No. of Pages : 3

[3964]-315
B.E. (Chemical)

COMPUTER AIDED PROCESS CONTROL
(2003 Course) (Elective - II) (Sem. - II) (409348)

Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:

1) Answer three questions from Section - I and three questions from Section - II.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right indicate full marks.
4) Your answers will be valued as a whole.
5) Use of logarithmic tables slide rule, Mollier charts, electronic pocket

calculator and steam tables is allowed.

SECTION - I

Q1) a) Explain the active and passive applications of computers in process

control. [8]

b) With neat block diagram explain the elements of computer-aided process

control system. [8]

OR

Q2) a) Distinguish between the approaches for controlling batch and

continuous processes. [8]

b) Explain working of Direct Digital Control (DDC) systems. [8]

Q3) a) Explain the distinguishing characteristics of MIMO systems as compared

to SISO systems. State the state-space and transfer function model forms

of a MIMO system. [8]

b) Draw block diagram of a 2 × 2 MIMO process. Derive the expression

for RGA of this process. Explain the properties of RGA used for

interaction analysis and loop pairing. [8]

OR �����������������
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Q4) a) Define controllability and observability of MIMO system. State

mathematical conditions to predict observability and controllability.[8]

b) A 2 × 2 system has transfer function matrix ⎥
⎦

⎤
⎢
⎣

⎡=
0.13

2.14
G

Find RGA and comment on pairing of input-output variables. [8]

Q5) a) Find the transfer function model G of a MIMO system having

state-space model. [9]

U

1

0

1

X

111

021

102

X

⎥
⎥
⎥

⎦
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⎢
⎢
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⎣

⎡
+

⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡

−
−

−
=�

Y = [2  1  –1] X

Find the poles and zeros of G and comment on stability of the process.

b) For the example in Q.5 (a) check controllability and observability of

the system. [9]

OR

Q6) Write short notes on the following : [18]

a) Heirarchical computer control systems.

b) HMI.

c) Decoupling of control loops.

SECTION - II

Q7) a) Explain analog interfaces used in computer control systems. [8]
b) Describe communication heirarchy used in computer control system.[8]

OR

Q8) a) ������	��
�����
�������������
�����������������	�������������������[8]

b) Explain features and parts of process control software. [8]

��������	
 �



Q9) a) Describe the components of DCS system. [8]

b) Explain basic structure of PLC. [8]

OR

Q10)a) Explain DCS software configuration. [8]

b) Explain PLC architecture. [8]

Q11)�������������������������
���������� �	��

a) Control of centrifugal pump.

b) Temporal heirarchy of control structures.

c) Antisurge controller.

OR

Q12)a) Describe steps followed in control system design. [9]

b) Describe MIMO control system for heat exchanger. [9]
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Total No. of Questions : 12] [Total No. of Pages : 3

[3964]-374
B.E. (Computer Engineering & I.T.)

EMBEDDED SYSTEMS
(410451) (2003 Course) (Elective - II) (Sem. - II)

Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:

1) Answers to the two sections should be written in separate answer books.
2) In section - I attempt : Q.No.1 or Q.No.2, Q.No.3 or Q.No.4, Q.No.5 or Q.No.6

In section - II attempt : Q.No.7 or Q.No.8, Q.No.9 or Q.No.10, Q.No.11 or
Q.No.12.

3) Neat diagrams must be drawn wherever necessary.
4) Figures to the right indicate full marks.
5) Assume suitable data, if necessary.

SECTION - I

Q1) a) With the help of neat diagram, describe different components of
embedded systems. [6]

b) Explain different modes of operations in ARM7. [6]
c) Name the area of applications for the following processors : [4]

i) ASSP. ii) ASIC.

OR

Q2) a) What are the different characteristics of embedded systems? Explain.
[6]

b) Classify different embedded systems. Also list application areas of
embedded systems. [6]

c) Explain different interrupts and their vector addresses of ARM7. [4]

Q3) a) It is required to design a voice data acquisition system. For this
application select the appropriate processor based on : [6]
i) Instruction cycle time.
ii) Bus width.
iii) MIPS.
iv) On-chip RAM / ROM / EEPROM / Flash memory.
v) On-chip cache.
vi) Number of interrupts.
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b) What are the advanced architectural units of a processor structure? Name
two examples of processor having these features. [6]

c) Explain the process of converting asm program into a file for ROM
image. Give example. [6]

OR

Q4) a) It is required to design an adaptive cruise control system. For this
application select the appropriate processor based on : [6]
i)Instruction cycle time.
ii) Bus width.
iii) MIPS.
iv) On-chip RAM / ROM / EEPROM / Flash memory.
v) On-chip cache.
vi) Number of interrupts.

b) What are the essential characteristics of a processor structure? [6]
c) Draw memory map for 8 bit microcontroller connected with 8KB

SRAM and 4KB EPROM. [6]

Q5) a) How does host recognize the device insertion in USB protocol? [6]
b) Explain with neat diagram, the 4 × 4 keypad interface with a

microcontroller of your choice or with Parallel ports device such as
8255. [6]

c) Explain the different steps involved in writing UART device driver.[4]

OR

Q6) a) Explain with the help of neat diagram, the LCD interface with a
microcontroller of your choice. [6]

b) Compare arbitration in 12C and CAN protocols. [6]
c) Explain with the help of different timings, minimum and maximum

interrupt latency period for RTOS tasks. Also give details about T
Deadline

.
[4]

SECTION - II

Q7) a) How ‘Embedded C’ is different than ‘C’ used for desktop systems?
Explain. [8]

b) With the help of neat diagram, explain software development cycle for

embedded system. [8]

OR
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Q8) a) When do you use Java as programming language for embedded system?
What are the disadvantages of Java? [8]

b) What are the different debugging tools used in embedded systems?
Give details. [8]

Q9) a) With the help of neat diagrams, compare the following scheduling
models of RTOS, based on worst-case latency : [10]

i) Co-operative Round Robin.

ii) Cooperative ordered list.

iii) Cooperative Time slicing (rate monotonic).

b) What are the different ways to handle interrupts in RTOS environment?
[8]

OR

Q10)a) Explain the significance of task scheduling in RTOS. Also explain
preemptive scheduling model used in RTOS.  [10]

b) Describe the different features of embedded Linux. [4]

c) Differentiate between RTOS and desktop OS based on the following
points : [4]

i) Interrupt handling. ii) Task scheduling.

Q11)a) ����������		
�
�
�	
�
��
���	���������������������
��
��	����������
����
b) Design a contact based smart card system for banking application.

Discuss the details of required hardware and required software design
issues. [10]

OR

Q12)a) Discuss different applications where Vx Works is used. Also list its
features. [6]

b) Given : An application for sending application layer byte streams on a
TCP / IP network.
Discuss different tasks and their functions along with their

synchronization. [10]
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