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Q1) a) Draw and explain the block diagram of process control & following
terms with example. [8]
i) Process variables
ii) Set Point
iii) Measured variable
iv) Manipulated variable

b) Explain Foundation field bus and CAN bus. [8]
OR

Q2) a) Temperature indicator has a full scale range of 300 degrees c. A
measurement results in a value of 120 degrees c. for the
temperature.Specify the error if the accuracy is + 0. 1 % full scale. [8]

b) What is P&I diagram? How it is useful for a system engineer? [8]

Q3) a) Draw block diagram of typical SCADA systems & list components used
in SCADA? [8]

b) What are signal transmission standards used in process control system?
Which standard is most popular? [8]

OR
Q4) a) What is span zero circuit? Draw a typical span zero circuit to convert - 5

volts to + 5 volts in to 0 to + 5 volts. [8]
b) What is the need of transmitter? Explain intelligent transmitter and

theirfeatures? [8]

Total No. of Questions : 12]

[Total No. of Pages : 3

[4959] - 108
B.E. (E&TC)

PLC AND INDUSTRIAL PROCESS AUTOMATION
(2008 Pattern) (Elective - IV)

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

1) Answer all questions.
2) Figures to the right indicate full marks.
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2[4959] - 108

Q5) a) What is linearization of a sensor? Explain various methods of Linearization.
[9]

b) Explain the following terms related to process instrumentation. [9]

i) Accuracy

ii) Resolution

iii) Repeatability

OR

Q6) a) Discuss PID algorithm for Digital implementation. [9]

b) Explain different controller tuning methods. [9]

SECTION - II

Q7) a) Explain principle and various type as of flow control Valves explain with
their flow characteristics? Explain the function of pneumatic Actuator
with failsafe operation. [8]

b) Draw and explain electric and hydraulic actuators. [8]

OR

Q8) a) Which types of DC motors are used as electrical actuators? How servo
motor is different from conventional motor? [8]

b) What is VFD related to electrical actuators? Draw diagram and explain.[8]

Q9) a) Explain the various parts of PLC? Draw the block diagram of I/O cards
of PLC? Explain various network topologies used for networking of
PLCs? [8]

b) Draw the ladder diagram for the bottle filling plant. [8]

OR

Q10)a) Draw diagram with automatic sensing elements for water level control of
an overhead tank and ground level tank. Write the different water level
conditions in both the tank and draw the ladder diagram for the same.[8]

b) Draw a ladder diagram for a two motor system. After start Motor 1 runs
for 15 minutes. After 15 minutes motor 1 goes off and motor 2 starts.
Motor 2 runs for 45 minutes. After that motor 2 stops and motor 1 starts
and the cycle repeats. [8]



3[4959] - 108

Q11)a) Explain ANN based controllers in detail. [9]
b) What is fuzzy logic? Explain different Fuzzy controllers. [9]

Q12)a) Write a short note on statistical process control. [9]
b) Write down the important six specifications of a PLC. [9]

M  M  MM  M  MM  M  MM  M  MM  M  M
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Total No. of Questions : 12]

[Total No. of Pages : 3

[4959]-153
B.E. (Production) (S/W)

Advanced Production Technology
 (2008 Pattern)

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

1) Figure to the right indicates full marks.

2) Neat diagram must be drawn wherever necessary.

3) Assume suitable data if necessary.

4) Answer 3 questions from Section - I and 3 questions from Section - II.

P4522

SECTION - I
Q1) a) Explain ‘Machining of monolithic Parts’.  [8]

b) Explain with neat sketch following terms with regards to HSM technology.[8]
i) Ultra high cutting speed.
ii) Chip formation.
iii) Flank wear of ceramic tool.

OR
Q2) a) Explain & draw the graph of Theoretical behavior of the resultant cutting

force and its component at ultra-high cutting speed. [8]
b) Explain with neat sketch regarding with regard to hard part machining,[8]

i) Mechanism of material side how during hard turning.
ii) Typical wear types in CBN finish hard turning.

Q3) a) Explain with neat sketch abrasive flow finishing. [8]
b) Explain the aspect of Nonmanufacturing. [8]

OR

SEAT No. :

P.T.O.
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Q4) Explain with neat sketch [16]

a) Ultra precision lathe machine.

b) Ultra precision milling machine.

c) Nano precision CNC machining centre.

d) Ultra precision grinding machine

Q5) a) Describe part classification and coading technique. [6]
b) Write a short note on “Enterprise resource planning”. [6]
c) Explain with neat sketch “Rapid Prototyping Technique”. [6]

OR
Q6) a) Explain with neat sketch online in process and online post processes,

offline inspection methods. [9]
b) Explain cell design. What are the factors affecting cell design and what

are the cell design criteria? [9]

SECTION - II

Q7) a) Explain with neat sketch various types of feeders. [8]
b) Explain various types of automated guided vehicles with application,

benefits and limitations? [8]
OR

Q8) a) Write short note on basic framework “Toyota production system”. [10]

b) Describe components of FMS. [6]

Q9) a) The displacement of a pump operating at 1500 rpm at a pressure of 80
bar is 120 cm3 the input torque from the prime mover is 150 Nm. If it
delivers 0.0025 m3/s of oil determine. [9]
i) Overall efficiency of the pump.
ii) Theoretical torque required to operate through pump.
iii) Volumetric efficiency.

b) Differentiate between “Hydraulic system” and “Pneumatic system”. [7]
OR
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Q10) a) Write a short note on “two stage air compressor”.  [8]

b) Explain Counter balance valve and Check valve with neat sketch. [8]

Q11) a) Draw and explain circuit diagram of a “regenerative circuit”.  [8]

b) Write short note on design of pumps.  [5]

c) Explain sequencing circuit with a neat sketch. [5]

OR

Q12) a) What size of accumulator is necessary to supply 4000 cm3 of fluid in a
hydraulic system of maximum operating pressure of 190 bar, which drops
to minimum 102 bar?
Assume Nitrogen gas precharge of accumulator as 70 bar obtain both
Isothermal and Adiabatic solution. [6]

b) A pump has a displacement of 30cm3/rcv is driven at 1680 rpm and 140
bars the volumetric efficiency is 0.85 and overall efficiency is 0.7. [6]

Calculate:

i) Pump delivery in LPM

ii) The input power at pump shaft in kw

iii) Drive torque at pump shaft

c) Explain different types of intensifiers. [6]
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[4959]-172
B.E. (Printing Engineering)

SECURITY PRINTING
 (2008 Course) (Elective - II(a))

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

1) All questions are compuslory.
2) Black figures to the right indicate full marks.

P4523

Q1) What is a security Printed document? Explain in details. [18]

OR

Describe Optical security printing in detail. [18]

Q2) Explain Flexography for Security Printing. [16]

OR

Explain image making and structure in bank note printing. [16]

Q3) Explain smart card concept in security printing. [16]

OR

Explain UV printing , properties & security applications. [16]

Q4) Explain CTS system and advantages. [18]

OR

Describe MICR system in details. [18]

SEAT No. :

P.T.O.
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Q5) Explain IR & UV ink applications in Security Printing. [16]

OR

Explain Types of inks used for Secutity Printing with examples. [16]

Q6) State and explain Information security systems and applications. [16]

OR

Explain advancements in security printing features. [16]
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Total No. of Questions : 8]

[Total No. of Pages : 2

[4959]-229
B.E. (Petrochemical Engineering)

GREEN CHEMISTRY
 (2008 Pattern) (Elective - 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.

P4524

SECTION - I
Q1) a) Discuss supercriticai state of matter and applications of super critical

carbon dioxide.
b) Discuss the concepts of environmental management systems as stipulated

in ISO 14001
[16]

Q2) Explain the steps involved in biomass conversion in to bulk chemical
intermediates. [16]

Q3) Explain in detail the twelve principles of green chemistry. [16]

Q4) a) Explain the concept of atom economy and discuss its significance in
gauging ‘greenness’ of a process.

b) Write a note on potential of photochemical route of synthesis as green
synthesis.

[18]

SEAT No. :
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SECTION - II

Q5) a) Compare green synthesis of a known chemical with the traditional route.
b) Discuss principles of electro-organic synthesis.

[16]

Q6) a) Discuss green process for manufacturing lactic acid.
b) Write a note on microreactors for process intensification

[16]

Q7) a) Discuss how green chemistry approach takes care of process safety.
b) Discuss possible green methods for preparation of aniline and the

bottlenecks in their commercialization.
[16]

Q8) Write notes on : [18]

a) Solar energy potential of India -

b) Carbon capture technologies



Total No. of Questions : 12]

[Total No. of Pages : 2

[4959]-230
B.E. (Petrochemical Engineering)

OPTIMIZATION TECHNIQUES FOR PROCESS INDUSTRIES
(Elective - II) (2008 Pattern)

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

1) Answers to the two sections should be written in separate answer books.
2) Answer any three questions from each section.
3) Neat diagrams must be drawn wherever necessary.
4) Figures to the right side indicate full marks.
5) Use of Calculator is allowed.
6) Assume Suitable data f necessary

P4525

SECTION - I
Q1) An Urea manufacturing unit wants to undergo process optimization in the

plant. Considering the unit operations and processes involved, decide an
optimization strategy for the same [16]

OR
Q2) Hear losses from steam pipe are to be reduced. Discuss various strategies of

optimization with their merits and demerits for reducing heat losses. [16]

Q3) Note the steps involved in simplex method as a numerical optimization method.[16]
OR

Q4) Explain the solution approach for single variable optimization scenarios using
bracketing method. [16]

Q5) Illustrate the Unconstrained NLP with the concept of local minimum and saddle
point. [18]

OR
Q6) With design diagrams, explain the Golden search method for multivariable

optimization. [18]

SEAT No. :

P.T.O.
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SECTION - II
Q7) Optimize the following system of equations by the Gauss-Seidel method:[16]

l0x1 + x2 + x3 = 12
2x1 +10x2 + x3 =13
2x1 + 2x2 + l0x3 = 14
Compute the answers correct to four decimal places.

OR
Q8) Transform the following linear program into standard form: [16]

Minimize: f = x1 + x2

Subject to : 2x1 + 3x2 < 6

x1 + 7x2 > 4

x1 + x2 = 3

       x1 > 0, x2 unconstrained in sign

Q9) Explain various Multiobjective Optimization Problems and methods to solve
them. [16]

OR
Q10) Discuss the implications of uncertainty in Linear Programming Optimization

models. [16]

Q11) A coconut shell fired furnace has to be optimized for heat recovery. With
schematic diagram, explain optimization strategy. [18]

OR

Q12) In a refinery, Plant Scheduling and Optimization for petroleum products is to
be implemented. Draw the flowchart and explain the steps involved in  detail.

[18]



��������	��
��������������

���������	
	

��������������������������������

��� !�"��#�$��%&�'"'#(

�	))*�%�+�,���������-����..���$���,������.����/	�)��

�����������	
�� ����������������

�����
���	����	����������������

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

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

�� %�������-������
���!�������������.�����������/�

'� 0�-
�����	�������-�����������������1
  �������

(� 2���	1�3� �
 ��	������  	����

)� ���
���4
���! ��������1���������/�

����� ���������	��
��������

�������	��

������

�������	
	�

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

�� ��������	�����	�	��
����	���� ��

��

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

�� �������	�������
����	���������� ��

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

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

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

��



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

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

#
�
	$	(�) 	#

�
	$	(�)	�
	)&&&	����	���	'*&+�� ��

��
�,

-� .�� /�� 1giμ

01�&*) 112�3 )*)�0 &�&00&

)&�&2& 2&2�3 '*%�3 &�&&%(

**�&%2 101�) 11'�2 &�&&3(

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

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

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

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

��

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

�� ������
�	�	�����
�	�
���
����� ��

�� 5��
�	�	���
	�
�	�	6�����
��� ��

�������	
	��

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

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

��

�����	 
	 ��� �



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

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

��� �� �������	��
�	���	����
	��
����	���	��4�����
��	�����	/�787�#	������
��
�	
�	��������	������ ��

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

�� �������	869	��������	��
�	/�������:	��
����
��	
���� ��

��

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

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

�� 5��
�	�	���
	�
�	�	869	��������� ��

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

�� ��������	��
�	���	����
	!�����;/�����	���
�����	������	��	�����
���	 ����
��� ��

��

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

�� 5��
�	�	���
	�
�	� ��

�� .����
��	�	�������	���	��
�����

��� /������	�������	�������

�����	 
	 ��� �



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

����

�����	 
	 ��� �



Total No. of Questions : 8]

[Total No. of Pages : 5

[4959]-234
B.E. (Petrochemical)

REFINERY PROCESS DESIGN
 (2008 Pattern)

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

1) Attempt any three questions from each section
2) Answer to the two sections should be written in two separate answer books.
3) Figures to the right indicate full marks
4) Use of steam tables and electronic calculator is allowed.
5) Make use of K Charts, LMTD correction factor curves and Gilliland Curve

given in the end wherever appropriate.
6) Assume suitable data wherever necessary.

P4526

SECTION - I

Q1) Distillation column with total condenser has a top product composition given
as 30 Mol% n-butane, 40 Mol% n-pentane, and 30 Mol% n-hexane. Cooling
water is the cold utility employed. Plant air has reported DBT 40 C and WBT
as 20 C. Estimate the pressure at which we should operate the column.
Assuming an appropriate value of overall heat transfer coefficient, estimate
the heat transfer area required in the condenser for the given duty. Assume
distillate rate as 1000 Kmol/h and reflux ratio as 3. [18]

Q2) Calculate number of actual trays required for separation of ethylene from
ethane. Feed is 20% vaporized liquid having 50% ethylene and 50% ethane by
weight. The column operates at 7 bar pressure. Purities of both ethylene and
ethane streams should be 99%.Also report the approximate height of the
tower based on your calculations. State your assumptions clearly. [16]

Q3) a) Discuss Packie Charts from operations view point. [6]
b) Explain overflash. [3]
c) Explain energy integration in distillation section of a crude refinery. [7]

SEAT No. :
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Q4) a) Discuss how weeping or flooding condition of the column can be gauged
with help of some crucial operating parameters. [8]

b) Discuss in detail internals used in distillation column. [8]

SECTION - II

Q5) a) State the steps used in the rating of a shell and tube heat exchanger. [8]

b) Describe NTU-HTU method of designing heat exchanger. [4]

c) Discuss types of tube pitches used in heat exchanger. [4]

Q6) a) Discuss steps involved in designing of a furnace in refinery. [8]

b) Discuss two important refinery units which make use of furnace. [8]

Q7) With reference to centrifugal pump operation and design, discuss the
following: [18]

a) Power calculation

b) NPSHR

c) Energy conservation

Q8) Discuss

a) Surge and Anti-surge in Compressor operation [5]

b) Compressor power rating calculation [5]

c) Selection of compressor type [6]
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Total No. of Questions : 8]

[Total No. of Pages : 2

[4959]-237
B.E. (Petrochemical)

FINE CHEMICAL INDUSTRIES
(Elective - III(b)) (2008 Pattern)

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.

P4528

SECTION - I

Q1) a) Explain how fine chemicals manufacture differs technologically from bulk
chemicals. Give examples. [10]

b) Discuss how fine chemical manufacture can be made more environment-
friendly. [8]

Q2) a) Discuss importance of catalyst in fine chemical manufacturing. Comment
on homogeneous vs heterogeneous choice. [8]

b) Discuss growth prospects for Indian fine chemicals sector. [8]

Q3) a) Explain challenges in distillation and extraction crucial to fine chemicals
manufacture. [10]

b) Discuss fine chemicals market at global level. [6]

SEAT No. :
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Q4) a) Write a note on mixed plants. [10]

b) Discuss with examples strategies for zero discharge in fine chemicals
sector. [6]

SECTION - II

Q5) a) Compare operation of batch plants with continuous plants. [12]

b) What do you understand by scale down methodologies? [6]

Q6) Discuss in detail manufacturing process for any two fine chemicals. [16]

Q7) a) Write a note on ion exchange resins and their role as catalysts. [8]
b) Discuss the shifting of manufacturing bases for fine chemicals from west

to the east with reference to Make in India movement recently launched
by our government. [8]

Q8) Discuss [16]
a) Supercritical CO2 and its uses
b) Green Synthesis
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Total No. of Questions : 8]

[Total No. of Pages : 2

[4959]-242
B.E. (Petrochemical Engineering)

(C) POLYMER REACTION ENGINEERING
 (2008 Pattern) (Elective - IV)

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

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

2) Solve any three questions from each section.

3) Numbers to the right indicate full marks.

4) Assume suitable data. if necessary.

5) Use of logarithmic table, electronic pocket calculators is allowed.

P4530

SECTION - I
Q1) a) Explain how mixing patterns affect the final product in polymer

manufacture. [8]
b) Discuss any two mechanisms of polymerization. [8]

Q2) Discuss in detail mathematical model of Free radical polymerization taking
place in a batch reactor. [18]

Q3) Styrene is polymerized in batch reactor at 60°C with the free radical initiator.
The initial concentration of styrene is 10 gmole/lit. and the concentration of
initiator is kept constant at 0.06 grnole/lit. Assume termination takes place
only by combination. The rate constants are as Ko = 7 * 10–6 sec–1, kp=l90 lit/
gmole.sec, kc = l .2*107 lit/gmole.sec, f= 0.7 The volume of the reactor filled
by the reacting system is 5000 lit. [16]
For a reaction time of 50 min, compute the following:
a) The percentage of the styrene polymerized,
b) The number average molecular weight of the product formed

SEAT No. :

P.T.O.
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Q4) Define: [16]

a) Weight Fraction,

b) First moment of Pj’ s

c) Number Average Degree Of Polymerization

d) Weight Average Degree Of Polymerization

e) Number Average Molecular Weight

f) Weight Average Molecular Weight

SECTION - II

Q5) a) State why copolymers are used.Discuss industrially important
copolymers. [8]

b) Discuss how copolymer behavior changes based on monomer reactivity
ratio. [8]

Q6) a) Write a note on Aqueous Emulsifier Solutions. [6]

b) Discuss mathematical model for batch Emulsion polymerization. [10]

Q7) Discuss special considerations involved in process control strategies employed
in polymerization processes with help of suitable examples. [16]

Q8) Draw and discuss process flow diagram for the production of [18]

a) Nylon 6 and

b) PVC
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[4959]-258
B.E. (Petroleum Engineering)

(C) Transport of Oil and Gas
 (2008 Pattern) (Elective - III)

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

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

2) Answer any three questions from each section.

3) Answer Q. 1. or Q.2, Q.3 or Q. 4, Q.5 or Q.6, Q.7 or Q. 8, Q.9 or Q. 10, Q.11 or Q. 12.

4) Neat diagrams must be drawn wherever necessary.

5) Figures to the right side indicate full marks.

6) Use of Calculator is allowed.

7) Assume suitable data jf necessary

P4531

SECTION - I
Q1) a) What is the significance of moody’s friction factor in designing pipeline?

[10]
b) Write in brief about : [8]

i) Reciprocating compressor
ii) Erosional flow

OR

Q2) Find pressure drop in a 6 inch and 8 inch I.D. line using the general equation
and Hazen- William’s equation. Data given: Flow rate of condensate and water
is 600 and 230 bpd. Specific gravity of condensate and water is 0.87 and
1.05, Viscosity = 3 cp, Length = 12,000 ft, inlet pressure = 800 psi, temperature
= 80 F. ε = 0.004, C =120, f =  0.032 and 0.034 for 6” and 8” respectively.[18]

SEAT No. :

P.T.O.
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Q3) a) Gas flows to dehydrator, which operates at 800 psi. Line is rated for
1480 psi. Choose a line size and wall thickness using B 31.3 and B 31 .8.
Data given: Z= 0.67 Vmax = 60 ft/s, Vmin = 10-15 ft/s Pressure drop =
900-800 = 100 psi. Gas Flow rate = 23 MMscfd, Viscosity = 3 cp, Gas
Gravity = 0.85, Length = 7000 ft, E = 0.95 ρm = 6.93 lb/cu ft. For 8”
F = 0.72, E = 1, T = I, S = 35,000. For 6” F=0.6,E= 1,T= 1, S = 25,000.
For 4” F =0.4, E= 1, T= 1, S = 20,000 [10]

b) Explain ANY THREE: [6]

i) Limit-state based Strength Design

ii) Out of Roundness Serviceability Limit

iii) Hoop Stress vs. Equivalent Stress Criteria

iv) Fatigue Assessment based on S-N Curves

OR

Q4) a) Explain in brief: (any two) [8]

i) use of dampeners in compression

ii) Nominal bore size

iii) Piping hookup

b) What is the HP required in compressing 1 MMSCFD from 100 psia and
80 F to 1600 psia using adiabatic equation? The gas is cooled to 80 F
between stages. What is the discharge temperature of the gas? k =1.28,
gas gravity= 0.6, Z at 400 and 1600 psia are 0.985, 0.94 respectively.[8]

Q5) Explain with a flow diagram process to convert natural gas into methanol.[16]

OR

Q6) Write about the role of gas monetization options in oil and gas industry. [16]
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SECTION - II
Q7) a) Discuss safety measure taken during commissioning of subsea pipelines.[8]

b) Write about: [8]
i) pigging operations
ii) pipeline inspection and testing

OR

Q8) a) Explain heat transfer and thermal insulation for pipeline operations. [8]

b) Explain with help of process diagram gas to urea. [8]

Q9) Write about various reasons for pipeline corrosion, their preventive and
remedial measures. With help of neat sketch explain cathodic protection
system. [16]

OR

Q10) Explain in brief about: [16]

a) Types of valves used in piping

b) Vortex-induced Vibrations (VIV) and Fatigue

c) Instrumentation use in piping system

d) FLNG

Q11) Explain in detail natural gas sweetening processes? [18]

OR

Q12) Short notes on [18]

a) Pipeline coating

b) FPSO

c) Flow assurance in oil and gas transport
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Total No. of Questions : 12]

[Total No. of Pages : 3

[4959]-284
B.E. (Chemical Engineering)

Nanotechnology
 (2008 Pattern) (Elective - IV(C))

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

1) Answer THREE questions from each section.

2) Answers to the two sections should be written in separate 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 electronic pocket calculator is allowed.

P4532

SECTION - I
Q1) a) Explain the different types of nanomaterials along with their physical

properties and applications? [10]
b) Write a short note on fullerenes, metallofullerenes? [8]

OR
Q2) a) Explain any two synthesis methods used for synthesis of graphite? [8]

b) Write a note on: [10]
i) Nanosize effect and
ii) surface area to volume ratio
iii) Feynman’s vision about Nanotechnology

Q3) a) Discuss Epitaxial growth and Self-assembly? [8]
b) Explain High pressure CO conversion method for nanotube synthesis?[8]

SEAT No. :
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OR
Q4) a) Explain Pulsed Laser Vaporization (PLV) technique for the synthesis of

graphite? [8]

b) Write a short on ultrasound assisted emulsion types for the synthesis of
nanomaterials? [8]

Q5) a) Explain the principle, construction and working of UV-Vis spectrometer
with schematic diagram? [8]

b) Explain scanning tunneling microscope (STM) in brief? [8]
OR

Q6) Explain the construction and working of scanning electron microscope (SEM)
with schematic diagram. Mention any two applications. [16]

SECTION - II
Q7) a) State De-Broglie hypothesis and derive the expression for De-Broglie

wavelength? [10]
b) Explain Pauli exclusion principle along with application? [8]

OR
Q8) a) Explain how quantum cryptography is used for secure data communication?[8]

b) What is quantum dot, quantum well and wire? Explain in detail? [10]

Q9) a) Explain various methods for measuring surface tension. [8]

b) Write down the various factors affecting on contact angle and wetting?[8]
OR

Q10) a) Explain the concept of colloid stability and zeta potential? [8]

b) Explain experimental procedure for finding out contact angles. Explain
with neat sketch? [8]

Q11) a) Discuss different types of nanomaterials used for waste water
treatment?  [8]

b) Explain health and environmental Impacts of nanotechnology? [8]

OR
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Q12) Write short notes on. [16]

a) Polymer nanocomposites and fillers

b) Biological nanomaterials

c) Nanoclay and its applications

d) Drug Delivery using nanomaterials
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Total No. of Questions : 12]

[Total No. of Pages : 2

[4959]-286
B.E. (Chemical)

PETRO CHEMICAL ENGINEERING
(2008 Course)

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

1) Answers to the two sections should be written in separate answer books.
2) Neat diagram 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

P4533

SECTION - I
Q1) a) Discuss the importance and the status of Petrochemical Industries [8]

b) Describe the basic raw material for petrochemical synthesis and their
sources? [8]

OR
Q2) a) What are the main building blocks of petrochemical industry? Give the

details of petrochemical products that are produced from benzene [8]
b) Draw a suitable diagram and describe the BTX aromatic separation

process. [8]

Q3) Draw a flowsheet for production of Naphthene and explain the process with
all specifications and process conditions. [16]

OR
Q4) Describe CDU with suitable diagram? Distinguish between CDU and VDU[16]

Q5) a) Discuss the Aromatic solvent extraction unit. Draw a suitable diagram.[8]
b) Write in details about the various separation and purification techniques

used in petrochemical industry [10]
OR

SEAT No. :
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Q6) Write short notes on; [18]
a) Ziegler – Natta catalysts.
b) Thermal cracking
c) Delayed coking

SECTION - II
Q7) Draw a schematic diagram and describe the production of terephthalic acid

from p-xylene? Discuss the major engineering problems. [16]
OR

Q8) Discuss in detail about the production of ethylene glycol and the essential
Reaction steps for the same. Draw the necessary diagram. [16]

Q9) a) Explain Emulsion polymerization of styrene. [8]
b) Discuss polymer synthesis and monomer purification [8]

OR
Q10) a) Draw a neat sketch and explain in detail about production of PVC. What

are the major engineering problems associated with this process? [10]

b) Explain classification of different polymerization process and discuss its
advantages and disadvantage. [6]

Q11) a) Explain the control of emission from steam crackers using Best Available
Technique (BAT) [9]

b) Discuss about recent advances in petrochemical plants and refineries in
India. [9]

OR

Q12) a) “Power on, India on”- Write views on power generation through
Petrochemical plants and justify the above statement. [9]

b) Give the brief description on safety considerations in Petrochemical
industry? [9]
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Total No. of Questions : 12]

[Total No. of Pages : 3

[4959]-290
B.E. (Polymer) (Semester - I)

Polymer Processing Operation - II
 (2008 Pattern)

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

1) Answer 3 questions from section I and 3 Questions from section II

2) Neat diagrams must be drawn wherever necessary.

3) Figures to the right side indicate full marks.

4) Assume Suitable data if necessary.

P4534

SECTION - I
Q1) a) Give the working of blow molding process with complete operation.[9]

b) Explain terms like wall thickness control, parisan swell, and parisan
inflation, cutting devices and process parameters. [9]

OR

Q2) a) Give the importance of product quality control during extrusion blow
molding along with few moulding defects - causes and remedy. [9]

b) Explain how injection stretch blow molding is carried out.and what
parameters one has to take care of while processing. [9]

Q3) a) Explain thermoforming process step by step and give few examples. [8]

b) Explain plug-assist forming and the advantages it offers. Also explain
how is it different than vacuum forming. What is the temperature to
which the sheet is heated before forming. [8]

OR

SEAT No. :

P.T.O.
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Q4) a) Explain drape forming, air-slip forming and pressure forming. [8]

b) Give the defects in thermoformed articles and remedies. [8]

Q5) a) Explain Calendaring basic process with roll configurations. [8]

b) Explain significance of roll separation forces and methods of
compensation along with roll bending and roll deflection during caendering
process, [8]

OR

Q6) a) Explain embossing lines along with the various parameters, control and
their effect on quality. [8]

b) What methodologies are required to take care of roll bending & deflection.[8]

SECTION - II

Q7) a) Explain rotational molding with significance of major and minor axis. [9]
b) Explain rotational molding of liquids with any one example. [9]

OR

Q8) a) Give effect of any five parameters on rotamolding. [9]

b) Explain the types of faults and remedies during rotational molding. [9]

Q9) a) Explain the Microstructure development in slow crystallizing and fast
crystallizing polymers. [8]

b) Give the process for Gas injection molding and how is it different that
conventional injection molding. [8]

OR

Q10) a) Explain molecular orientation and effect of crystallinity on material
properties, [8]
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b) Give classification of different water injectors. [8]

Q11) a) Explain printing equipments used for on-line printing and batch printing[8]

b) Explain Recycling of plastics with individual steps in the process and
their purpose. [8]

OR

Q12) a) Give the special guidelines for machining of polymers with respect to
tool geometry and other machining parameters [8]

b) What is vacuum metallizing and how is it done. [8]
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[4959]-41
B.E. (Thoery) (Mechanical Engineering)

QUANTITATIVE  AND DECISION MAKING TECHNIQUES (C )
 (Elective - II) (2008 Pattern)

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

1) Solve Q1 or Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8, Q9 or Q10, Q11 or Q12.
2) Two separate answers books are used for Section - I and Section - II.
3) Figures to right indicate full marks.
4) Use of non programmable calculator is permitted.
5) Assume suitable data, if necessary.

P4520

SECTION - I

Q1) a) Explain [6]
i) Minimax and Maximum Principle
ii) Two Person Zero Sum Game

b) Solve following Game problem by Graphical Method. [10]
B’s Strategies

B1 B2 B3 B4
A’s Strategies A1 8 5 –7 9

A2 –6 6 4 –2

OR
Q2) a) Explain decision making environments and decision making criteria. [6]

b) Find the Game Value of following problem. [10]
B’s Strategies

B1 B2 B3 B4
A’s Strategies A1 –5 16 13 15

A2 20 –5 60 –70
A3 –5 9 12 10
A4 20 2 50 –80

SEAT No. :
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Q3) Solve Given LPP by Simplex Method. [18]
Maximise Z = 2x1 + 3x2 + 4x3
Subjected to

3x1 + x2 + 4x3 < 600
2x1 + 4x2 + 2x3 > 480
2x1 + 3x2 + 3x3 = 540
x1, x2, x3 > 0

OR
Q4) a) Explain Any one of the following with respect to Linear Programming.[6]

i) Types of solution by graphical method with respect to type of
problem.

ii) Sensitivity Analysis
b) Solve Given LPP by Simplex Method. [12]

Minimize Z = 12x1+ 20x2
Subjected to

6x1 + 8x2 > 100
7x1 + 12x2 > 120
x1, x2 > 0

Q5) a) Explain Trans - Shipment problems. [6]
b) Solve following Problem by VAM to minimize transportation cost. Cell

entries are transportation cost per unit. [10]
DEMEND

D1 D2 D3 D4 D5  Available
S1 68 35 4 74 15 18
S2 57 88 91 3 8 17

SOURCE S3 91 60 75 45 60 19
S4 52 53 24 7 82 13
S5 51 18 82 13 7 15

Required 16 18 20 14 14

OR
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Q6) a) Explain Steps to solve Assignment Problem by Hungarian Method. [8]

b) Solve following Maximization Assignment Problem. [8]

A B C D

I 42 35 28 21

II 30 25 20 15

III 30 25 20 15

IV 24 20 16 12

SECTION - II
Q7) a) Explain with suitable example Monte- Carlo Simulation. [6]

b) A hardware store produces and sells hardware items. Information on the
items is given below. [10]

Expected Annual Sales = 8000 units
Ordering Cost = Rs. 180 per order
Holding Cost = 10% of the average inventory value

The item can be purchased according following discounted rates with
respect to lot size

Lot Size Unit Price
1-999 Rs. 22.00
1000-1499 Rs. 20.00
1500-1999 Rs. 19.00
2000 & above Rs. 18.50

Calculate EOQ and Total Cost.
OR

Q8) a) Explain Elements of Queuing System. [6]
b) Customer arrive at a bank counter manned by a single cashier according

to Poisson distribution with mean arrival rate 6 customer/hour. The cashier
attends the customer on first come first serve basis at an average rate of
10 customers/hour with the service time exponential distribution.  [10]
Find
i) The probability of the number of arrivals ( 0 to 5) during 15 minute

interval and 30 minute interval.
ii) The probability that the queuing system is idle.
iii) The time a customer should expect to spend in the queue.
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Q9) a) A manufacturing company produces a single product whose selling price
is Rs. 16/unit and the variable cost is Rs. 12/unit. If annual fixed cost of
the firm are estimated as Rs. 1,20,000. Find the break even point in units,
in rupees and as a percentage of capacity if the firm has an estimated
capacity of 50,000 units of the product. What is margin of safety?  [8]

b) Explain Payback Period Method. [4]
c) Write difference between Payback Period Method and IRR Method. [4]

OR
Q10) a) Discuss various replacement analysis models. [8]

b) A manufacturer have machine A having price 2500/- It’s maintaince cost
is Rs. 400/- for first five years and then increase by Rs. 100 further per
year. Scrap value of machine is negligible. Money value is 10% per year.
When the machine should be replaced. [8]

Q11) A project has following data with duration in days
1-2 1-3 2-4 3-4 3-5 4-5

Optimistic Time in Days 2 9 5 2 6 8
Most likely Time in Days 5 12 14 5 6 17
Pessimistic Time in Days 14 15 17 8 12 20

a) Draw the network, find expected duration and critical path. [6]
b) Find out floats for activity 1-3 [3]
c) What is the probability that project will get complete in 30 days. [3]

Normal Distribution total area under curve values are as below
Z 0.9 1.0 1.1 1.2 1.3 1.4 1.5 1.6

Ψ(Z) 0.8159 0.8413 0.8643 0.8849 0.9032 0.9192 0.9332 0.9452
d) Differentiate between PERT and CPM. [6]

OR
Q12) Write Short note on following. [18]

a) Types of Floats
b) Dynamic Programming
c) Goal Programming
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[4959]-80
B.E. (Electrical)

VLSI DESIGN
(2008 Pattern) (Elective - III(a))

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

1) Answers to the two sections should be written in separate answer books.
2) Answer any three questions from each section.
3) Neat diagrams must be drawn wherever necessary.
4) Figures to the right side indicate full marks.
5) Use of Calculator is allowed.
6) Assume Suitable data if necessary

P4521

SECTION - I
Q1) a) What is FSM? Explain with one example & also differentiate between

mealy & moore model [10]
b) Draw the truth table, circuit diagram & timing diagram for 4 bit ring

counter. [8]
OR

Q2) a) Explain the concept of various configurations of shift register. Draw
circuit diagram, timing diagram of 4 bit PISO shift register. [10]

b) What is the difference between latch & flip flop explain various triggering
methods of FF. [8]

Q3) a) Explain complete VLSI design flow with ref. to EDA tool. [10]
b) Explain the structural modelling with the  example of 4 : 1 multiplexer.[6]

OR
Q4) a) What is configuration? Explain it with suitable example in VHDL. [10]

b) Define - Architecture, schematic, component with its syntax in VHDL.[6]

Q5) a) Explain any four data types & any four data objects used in VHDL. [8]
b) What is subprogram overloading? Explain with suitable example. [8]

SEAT No. :
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OR
Q6) a) Differentiate concurrent & sequential statements in VHDL. [8]

b) Differentiate synthesizable & Non - synthesizable statements. [8]
SECTION - II

Q7) a) Define [8]
i) fan - in
ii) FOM
iii) Noise margin
iv) Propagation delay
w.r.t CMOS. Also give its std. values.

b) Explain voltage transfer characteristics of CMOS Inverter. [8]
OR

Q8) a) Implement following gates using CMOS [8]

i) NAND

ii) NOR

iii) AND

iv) OR

b) Compare CMOS & NMOS [8]

Q9) Compare PAL, PLA, CPLD & FPGA in detail. [16]
OR

Q10) Explain the following terms. [16]

a) Simulation

b) Synthesis

c) Floor planning

d) PAR

e) Configuration of FPGA

f) Boundary Scan

g) BIST
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Q11) a) Write VHDL code for signed comparator [9]

b) Write VHDL code for triangular wave generator. [9]

OR

Q12) a) Write VHDL code for Barrel shifter [9]

b) Write VHDL code for ALU. [9]
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