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[Total No. of Pages : 3
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Total No. of Questions : 8]

[5154]-608
B.E. (Electronics)

BIOMEDICAL SIGNAL PROCESSING
(2012 Pattern) (404192) (Semester - II) (Elective - IV) (End Sem.)

(Revised)

Time : 2½Hours] [Max. Marks : 70
Instructions to the candidates:

1) Answer Q.1 or Q.2, Q.3 or Q.4, Q.5 or Q.6, Q.7 or Q.8.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right side indicate full marks.
4) Use of Calculator is allowed.
5) Assume Suitable data if necessary.

P3039 [Total No. of Pages : 2

SEAT No. :

Q1) a) Explain Polarization, depolarization, Repolarization, absolute refractory
period, relative refractory period for a Bio Cell. What is the value of
Polarization Potential? What is the value of action Potential? [8]

b) Write a short note on Cardio-vascular system. [6]

c) Explain sources of variability of noise. [6]

OR

Q2) a) Explain EEG signal acquisition by 10 -20 electrode placement. [8]

b) Write a note on direct and indirect blood pressure measurement. [6]

c) Explain Nervous System with its Structure and functions of Neurons.
[6]

Q3) a) State advantages and disadvantages of STFT. [8]

b) Explain EEG rhythms & waveform. Also explain categorization of EEG
activity & its recording techniques. [8]

OR

Q4) a) Explain Band Pass, Band Stop and Band Reject Integer Filters with their
basic design concept in detail. [8]

b) Draw and explain the block diagram for Brain computer interface. [8]

P.T.O.
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Q5) a) Write a short note on Use of EEG to diagnose Brain disorders like
Epilepsy & sleep disorders. [8]

b) Explain Adaptive Filters with its basic concept. Also explain principle
noise cancellation model of the same. [8]

OR

Q6) a) Write a short note on Isolation amplifier, Grounding and shielding
techniques. [8]

b) Explain adaptive cancellation of maternal ECG form fetal ECG of Interest.
[8]

Q7) a) Explain QRS detection using Multivariate analysis method PCA. [10]

b) Explain how FIR or IIR filters are used specifically for event detection in
ECG. [8]

OR

Q8) a) State the difference between stationary and non-stationary signals. Support
the answer with relevant application to biomedical domain. [10]

b) State the ICA algorithm and its significance. [8]



Total No. of Questions : 8]

[5154]-609
B.E. (Electronics)

NONO ELECTRONICS & MEMS (Elective - IV)
(2012 Pattern) (Semester - II)

Time : 2½Hours] [Max. Marks : 70
Instructions to the candidates:

1) Answers any one question out of Q.1 or Q.2, Q.3 or Q.4, Q.5 or Q.6, Q.7 or Q.8.
2) Neat diagrams must be drawn wherever necessary.

P3040 [Total No. of Pages : 2

SEAT No. :

Q1) a) Write a short note on “nano technology” [6]

b) Explain in detail properties of nano structured materials. [7]

c) Define nano technology. Write few applications of nono technology in
electronics. [7]

OR

Q2) a) Write a short note on “Tools for measuring nano structures’. [6]

b) Explain in detail applications of carbon nano tubes. [7]

c) Describe applications of nano technology in biomedical electronics. [7]

Q3) a) What is etching? What do you mean by wet etching and dry etching?
[9]

b) Write short note on “Lithography”. [9]

OR

Q4) a) Explain concept of MEMS  in details. [9]

b) Enlist Micro machining Processes. Explain one of them in detail. [9]

Q5) a) Describe Analog control of MEMS. [8]

b) Write a note on different materials used for MEMS. [8]

OR

P.T.O.
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Q6) a) Describe in detail Digital control of MEMS. [8]

b) Enlist various limitations of silicon material technology. [8]

Q7) Write short note on: [16]

a) Accelerometers.

b) Gyroscopes.

c) Chemical Sensors.

d) Biological Transducers.

OR

Q8) Write short note on: [16]

a) Actuators.

b) Pressure Sensors.

c) Cell-bosed biosensors.

d) Chemical actuators.



Total No. of Questions : 10]

[5154]-610
B.E. (Electronic)

SYSTEMS ON CHIP
(2012 Course) (Semester - II) (404212C) (Elective -IV) (End Sem.)

Time : 2½Hours] [Max. Marks : 70
Instructions to the candidates:

1) Answers 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.
2) Draw neat diagrams.
3) Assume suitable data, if necessary.

P3041 [Total No. of Pages : 2

SEAT No. :

Q1) a) Explain different low power microsystems technology and applications.
[6]

b) Draw and explain flow chart used for microsystem development. [4]

OR

Q2) a) Explain in the TRIMEDIA processor specifications and performance
metrics. [6]

b) Explain in detail MPEG-2 decoder terrestrial transmission. [4]

Q3) a) Draw and explain RTL based chip design flow. [6]

b) Why at RTL stage, it is very difficult to know the actual delays? [4]

OR

Q4) a) How synchronizer is used to avoid metastability in clock domain crossing?
[6]

b) When transistors consume power? Explain all cases with example. [4]

Q5) a) Explain working of PVD? Which PVD process is used in MEMS and
SoC fabrication? [8]

b) What is LEGAL? Explain LEGAL algorithm steps. [8]

OR

P.T.O.
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Q6) a) What do you mean by scaling in electromagnetic force? Justify:
electromagnetic force is 4F l∝ . [8]

b) What kind of improvement inculcated in LEGAL in context to earlier
routing algorithms? [8]

Q7) a) Explain pros and cons of transistor basic orientations in horizontal or
vertical direction. [8]

b) Which features a designer expect in synthesis tool? [8]

OR

Q8) a) Explain design methodology for semicustom components. [8]

b) Explain abstraction levels of hardware descriptions used in sysnthesis.[8]

Q9) a) Explain the terms: [9]

i) Homogeneous Modeling.

ii) Heterogeneous Modeling.

b) Draw and explain a generic fault simulation procedure flowchart. [9]

OR

Q10)a) Explain features of co-design tool with an example. [9]

b) Explain analog boundary scan cell in detail. [9]
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Total No. of Questions : 8]

[5154]-628
B.E. (Electronics & Telecommunication)
BIOMEDICAL SIGNAL PROCESSING

(Elective - IV)(2012 Pattern) (404192A) (End- Semester) (Semester- II)

Time : 2 ½Hours] [Max. Marks : 70
Instructions to the candidates:

1) Answer Q.1 or Q.2, Q.3 or Q4, Q.5 or Q.6, Q.7 or Q.8.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right side indicate full marks.
4) Use of Calculator is allowed.
5) Assume Suitable data if necessary.

P3059 [Total No. of Pages : 2

SEAT No. :

Q1) a) Draw & explain block of biomedical instrumentation system. [8]

b) Explain the Cardio Vascular system with the blood flowing through the
heart. [6]

c) Explain the structure and function of neuron. [6]

OR

Q2) a) Write brief notes on Bio-Potential Electrode? What happens if electrodes
are either placed dry or loose? [8]

b) Write short notes on plethysmography. [6]

c) Write short notes on nervous system. [6]

Q3) a) Draw block diagram of EEG machine. Explain in detail. [8]

b) Explain α , β  & θ in relation with EEG. [8]

OR

Q4) a) Draw and explain 10-20 electrodes system for EEG Recording. [8]

b) List out the applications of EEG and explain in brief brain machine
Interface. [8]

P.T.O.
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Q5) a) Explain different grounding technique used in medical instruments. [8]

b) Write requirement of basic amplifier and Explain the use of Instrumentation
amplifier. [8]

OR

Q6) a) Explain the concept for design of LPF. HPF and its application in
Biomedical field. [8]

b) What is adaptive filter? Explain the principle noise cancellation model.[8]

Q7) a) Design a frequency domain filter to remove high frequency noise with
minimal loss of signal component in specified pass-band. [10]

b) Explain in detail, stationary and non-stationary Bio signals. [8]

OR

Q8) a) What is Digital signal processing? Explain Characteristics of Digital signal
processing in Biomedical Application. [10]

b) Explain the selection criteria of filter for biomedical application. [8]



Total No. of Questions : 8]

[5154]-629
B.E. (E & TC)

NANO ELECTRONICS & MEMS (Elective - IV)
(2012 Pattern) (Semester - II)

Time : 2 ½Hours] [Max. Marks : 70
Instructions to the candidates:

1) Answer Q.1 or Q.2, Q.3 or Q4, Q.5 or Q.6, Q.7 or Q.8.
2) Neat diagrams must be drawn wherever necessary.
3) Assume Suitable data if necessary.

P3060 [Total No. of Pages : 2

SEAT No. :

Q1) a) What are the various types of Defects in crystal structure. Explain in
Detail. [7]

b) Explain different levels of contamination reduction in detail. [7]

c) Explain Band Structure of Silicon in Detail. [6]

OR

Q2) a) Explain the different methods of thin film depostion in detail. [7]

b) Describe the advantages of Quantum Dots. [7]

c) Explain FinFET technology in detail. [6]

Q3) a) Describe various types of MEMS packages in detail. [9]

b) Write short note on: [9]

i) Thermocouple

ii) Thermister

iii) Actuator

OR

Q4) a) What are important sensor characteristics. [9]

b) What are three major sources of noise in MEMS that needs to be
considered by designer. [9]

P.T.O.
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Q5) a) Describe the applications of MEMS in industry. [8]

b) Compare major sensing methods on the basis of their advantages and
disadvantages. [8]

OR

Q6) a) What are different types of acceleration measurement? Explain in detail.
[8]

b) What are major advantages and disadvantages of electrostatic sensors
and actuators. [8]

Q7) Write short on: [8]

a) i) Hall Effect.

ii) Hot probe method

b) Explain electorn microscopy tool used for analysis of wafer. [8]

OR

Q8) a) Explain principle of Contact Type profilometer. [8]

b) Explain in detail the Fourier Transform Infrared Spectroscopy. [8]



Total No. of Questions : 10]

[5154]-630
B.E. (E & TC)

DETECTION AND ESTIMATION THEORY
(2012 Course) (Semester - II) (404192C) (Elective - IV)

Time : 2½ Hours] [Max. Marks : 70
Instructions to the candidates:

1) 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.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right side indicate full marks.
4) Assume Suitable data if necessary.

P3061 [Total No. of Pages : 2

SEAT No. :

Q1) a) Write short note on Composite Hypothesis testing. [5]
b) What is Bayes criteria. Derive the expression for Bayes Decision rule.

Under what condition Bayes criteria reduces to LRT and MAP. [5]
OR

Q2) a) Explain Best Linear Unbiased Estimator (BLUE)? [5]
b) Explain how decision rule is framed in case of multiple hypothesis tests.

[5]

Q3) a) Write a short note on Minimum Variance Unbiased Estimator. [5]
b) Write a note on Generalized Likelihood Ratio Test [5]

OR
Q4) a) Let Y1 and Y2 be two statistically independent Gaussian random variables,

such that E[Y1]=m, E[Y2]=3m, and var [Y2]=1;m is unknown. Obtain
the ML estimate of m. [5]

b) Explain Bays estimator, least square estimator in detail. [5]

Q5) a) Find maximum likelihood estimator of power of WGN with variance
σ2 unknown with hypothesis H0 and H1 with K no. of samples producing
zero and m output respectively. [8]

b) Explain Kalman’s filter in context of estimation theory. [8]
OR

P.T.O.
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Q6) a) Write a note on Discrete Wiener Filters. [8]
b) Write a note on Best Linear Unbiased Estimator. [8]

Q7) a) Derive the likelihood ratio test (LRT), under the Neyman Pearson (NP)
criterion for a binary hypothesis problem. [8]

b) A ternary communication system transmits one of the three amplitude
signal {1,2,3} with equal probabilities. The independent received signal
samples under each hypothesis are [8]
H1 : Yk = 1 + N K = 1,2..K
H2 : Yk = 2 + N K = 1,2... K
H3 : Yk = 3 + N K = 1,2, ... K
The additive noise N is Gaussian with mean zero and variance σ2. The
costs are Cii = 0 and Cij = 1 for i ≠ j. Ij, j = 1,2, 3 determine the decision
regions.

OR
Q8) a) In a binary detection problem, the transmitted signal under hypothesis

H1 is either s1 (t) or s2(t), with respective probabilities P1 and P2. Assume
P1 = P2 = 1/2, and s1(t) and s2(t) orthogonal over the observation time
t   [0,T]. No signal is transmitted under hypothesis H0. The additive
noise is white Gaussian with mean zero and power spectral density N0/
2. Obtain the optimum decision rule, assuming minimum probability of
error criterion and P(H0) = P(H1) = 1/2. [8]

b) Explain three criteria of likelihood ratio testing. [8]

Q9) a) Explain the Radar Elementary concepts- Range, Range Resolution, and
Unambiguous Range. [9]

b) Give a Review of Some CFAR Detectors. [9]

OR
Q10)a) What is CFAR Detection and state the Principles of Adaptive CFAR

Detection. [9]
b) Write short note on Neyman-Pearson detector. [9]

C



Total No. of Questions : 8]

[5154]-630-A
B.E. (E & TC)

WIRELESS NETWORKS (THEORY)
(2012 Pattern) (Semester - II) (Elective - IV) (404192D)

Time : 2½Hours] [Max. Marks : 70
Instructions to the candidates:

1) Answer Q.1 or Q.2, Q.3 or Q.4, Q.5 or Q.6, Q.7 or Q.8.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right side indicate full marks.
4) Assume Suitable data if necessary.

P3062 [Total No. of Pages : 2

SEAT No. :

Q1) a) Explain the concept of following: [8]

i) TDD and FDD.

ii) TDMA.

iii) FDMA.

iv) CDMA.

b) Explain the any two Security services provided in 802.11. [6]

c) Explain architecture of 3Gpp. release 4 Network. [6]

OR

Q2) a) What is cell Sectorization? Give the advantages of cell Sectorization in
mobile communication. [8]

b) List the Wifi Configurations. Explain the Enterprise application
configurations. [6]

c) Compare TD-CDMA and TD-SCDMA. [6]

Q3) a) Explain various releases of LTE with major features and wireless access
technology. [9]

b) Explain uplink logical channel structures with functionality. [6]

c) Describe self Organizing Networks. [3]

OR
P.T.O.
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Q4) a) What is the advantages of MIMO in LTE. Describe e mode B 4×4
configuration. [9]

b) Give the scheduler decisions involved in LTE with Policies. [9]

Q5) a) Give neat block diagram of the WiMAX network architecture. Explain
the function of each block in detail. [8]

b) Draw and explain 802.16m TDD, 802.16m FDD and super frame
structure. [8]

OR
Q6) a) Which are the different frequency bands and channel bandwidth used

for WiMAX. [8]
b) Describe various interfaces for WiMAX. [8]

Q7) a) With neat sketch explain the function of each layer in VOLP Protocol.
[8]

b) With neat signal flow diagram, Explain the fast connect procedure in
H.323. [8]

OR
Q8) a) How the call establishment and release operation performed in SIP. [8]

b) With example explain IP to 557 connectivity using SIGTRAN. [8]



Total No. of Questions : 8]

[5154]-630-B
B.E. (E & TC)

ADVANCED AUTOMOTIVE ELECTRONICS
(2012 Pattern) (Semester - II) (Elective - IV)

(End sem.) (Open Elective)

Time : 2½Hours] [Max. Marks : 70
Instructions to the candidates:

1) Answer Q.1 or Q.2, Q.3 or Q.4, Q.5 or Q.6, Q.7 or Q.8.
2) Neat diagrams must be drawn wherever necessary.
3) Assume Suitable data if necessary.

P3063 [Total No. of Pages : 2

SEAT No. :

Q1) a) With suitable block diagram explain antilock braking system. What are
the advantages of it over normal braking system? [8]

b) What are competitive standards & microcontroller functions in
automotive. [8]

c) State various types of Electronics systems in engine. [4]

OR

Q2) a) What is Tire pressure monitoring system? How does it work? Explain
direct TPMS system. [8]

b) State the types of power train based on fuel used. Compare battery
electrical vehicle, hybrid electrical vehicle and fuel cell electrical vehicle.

[8]

c) Explain the concept of transmission system used in the vehicle. [4]

Q3) a) Write about Bluetooth, IEEE 802.11x, and LIN in detail. [6]

b) With respect to CAN explain error handling and protocol extension. [6]

c) Explain common methods of interfacing automotive applications. [4]

OR

P.T.O.
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Q4) a) What way Flex Ray is superior to CAN? State key features of it. [6]
b) State the advantages & applications of the following in automotive domain:

[6]
i) Telematics.
ii) Flex ray.

c) Write a note on automotive GPS Navigation system. [4]

Q5) a) Outline & explain components of an electronically controlled engine with
suitable diagram. [6]

b) Explain procedure to analyze the costs and benefits of model-based
software development in automotive industry. [6]

c) Compare analog & digital cruise control system. [4]
OR

Q6) a) Discuss superset of variables sensed in engine control system. [6]
b) What is Model based development? Explain the role of Model based

development in Automotive embedded systems development. [6]
c) State and explain reasons of using model based development in

automotive sector. [4]

Q7) a) Explain various types of diagnostics techniques. Enlist various diagnostic
tools & equipment. [6]

b) Draw & explain traction control integrated with a ABS. [6]
c) Enlist various types of Noise you come across during diagnosis & state

possible sources of noise. [6]

OR
Q8) a) State various driver assistance systems and explain any two in detail.[6]

b) With neat sketch explain electric window control circuit & door lock
circuit. [6]

c) Comment on knowledge and skills needed for accurate fault diagnostics.
[6]



Total No. of Questions : 10]

[5154]-630-C
B.E.  (Information Technology, Computer

Engineering & Electronics and Telecommunications)
UNIFIED COMMUNICATIONS AND CONTACT CENTER

APPLICATIONS
(2012 Pattern) (Semester - II) (Open Elective)

Subject code:
414464 E : Open Elective (Information Technology)
410452 : Elective - IV (Computer Engineering)
404192 : Elective - IV (Electronics and Telecommunications)

Time : 2½Hours] [Max. Marks : 70
Instructions to the candidates:

1) Answers Q.1 or Q.2, Q.3 or Q.4, Q.5 or Q.6, Q.7 or Q.8 and Q.9 or Q.10.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right indicate full marks.
4) Assume Suitable data, if necessary.

P3064 [Total No. of Pages : 2

SEAT No. :

Q1) a) What are the various components required by an enterprise for
communication? Explain. [5]

b) What is the functionality of RAS? List different type of RAS messages.
[5]

OR
Q2) a) Explain in detail about different type of response 1xx, 2xx and their

meaning. [5]
b) Draw a SIP session setup example with SIP trapezoid. [5]

Q3) a) With reference to SIP explain the terms Address-of-Record, Back-to-
Back User agent. [5]

b) Draw a neat diagram of H.323 protocol stack. [5]
OR

Q4) a) With reference to SIP explain the terms Redirect Server and Registrar.
[5]

b) Draw a diagram to show the messages involved in setting up a call in
ISDN. [5]

P.T.O.
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Q5) a) What are the functional roles in a Contact Center? What are their
responsibilities? What are the supporting components for each of them?

[8]

b) What is blending? How does it work? [8]

OR

Q6) a) Explain the functionalities of PABX, ACD Self Service and CTI in an
Inbound Call Center. [8]

b) Explain STUN, TURN. [8]

Q7) a) What is an Email MIME? Explain how MIME headers play a role in
Email management in a Contact Center. [8]

b) What is outbound CPA and call classification? Explain how call
classification is done at a high level and how it helps outbound contact
centers. [8]

OR

Q8) a) Explain the significance of reporting and analytics in contact center. [8]

b) With reference to cloud explain CAPEX anc OPEX. [8]

Q9) Write notes on: [18]

i) Workforce management components in contact center.

ii) Chat protocols.

iii) HTML5.

OR

Q10) Write notes on: [18]

i) VXML.

ii) Websocket.

iii) REST.
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������������x (n) = {6, 5, 0, 2, 3} 
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0 1 1 1
G ; H Also find its solution if (0)

0.2 1 1 1
x

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

�� ����	�����	��������������%��	�	���������������������	������������
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�� ,	
���� ( )
0.1 0.1 0 1

x(k+1)= 0.3 -0.1 -0.2 x(k) + 1 & y(k)= 1 0 1 x(k)

0 0 -0.3 0

⎛ ⎞ ⎛ ⎞
⎜ ⎟ ⎜ ⎟
⎜ ⎟ ⎜ ⎟⎜ ⎟ ⎜ ⎟⎝ ⎠ ⎝ ⎠

������	�������������	�	���������
��	�	����%���������� ��
�

!/

��� �� .���� 	� %���� ������!���
��=�.	��� ����������%������������(��	�����
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�� ��	�����%�������������
���%��������������
	��

( )0 20.6 1
G= ; H= ; C= 0 1

1 0 0

⎛ ⎞ ⎛ ⎞
⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠
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n n 1 n 2

0 1 2 n
n 1 n 1

2 n 2 n

Y(z) b z +b z +b z +-------+b
=

U(z) z +a z +a z +---------+a

− −

−
−
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�
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2

3 2

Y(z) 4 3 0.5

U(z) 0.75

z z

z z z

− +=
+ − −
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n n 1 n 2

0 1 2 n
n 1 n 1

2 n 2 n

Y(z) b z +b z +b z +-------+b
=
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0 1 0
X(K +1)= X(K) + U(K)

6 5 1
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X(K)+ U(K)
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Y(K)= X(K)
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K=0

1 1
J = [X*(4)SX (4)]+ [X*(K)Q X(K)+ U *(K)RU(K)]
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Total No. of Questions : 10]

[5154]-688
B.E. (Computer Engineering)

BUSINESS ANALYTIC AND INTELLIGENCE
(2012 Pattern) (Semester -II) (Elective-IV (A))

(End Sem.) (410452A)

Time : 2½ Hours] [Max. Marks : 70
Instructions to the candidates:

1) Neat diagrams must be drawn wherever necessary.
2) Figures to the right side indicate full marks.
3) Assume suitable data, if necessary.
4) Solve Q.1 or Q.2, Q.3 or Q.4, Q.5 or Q.6, Q.7 or Q.8, Q.9 or Q.10.

P3121 [Total No. of Pages : 3

SEAT No. :

Q1) a) Explain Business Intelligence Cycle with suitable diagram. [5]

b) What are the factors responsible for successful Business Intelligence
project. [5]

OR

Q2) a) Explain Decision Support System with its limitations. [5]

b) Explain any one application of Decision Support System in detail. [5]

Q3) a) Explain the data warehouse architecture with its components. [5]

b) Differentiate between Snowflake schema and Fact Constellation (Galaxy)
Schema with suitable example. [5]

OR

Q4) a) Describe top down approach for designing Data warehouse. [5]

b) Explain the Extract-Transform-Load (ETL) process. [5]

Q5) a) What is the need of data pre-processing? Explain various data
transformation techniques. [6]

b) Explain concept hierarchy generation for categorical data. [5]

c) Explain HOLAP and DOLAP in detail. [6]

OR

P.T.O.
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Q6) a) Explain clustering-based outlier analysis. [6]

b) Suppose that the data for analysis includes the attribute age. The age
values for the data tuples are (in increasing order)
13,15,16,16,19,20,20,21,22,22,25,25,25,25,30,33,33,35,35,35,35,
36,40,45,46,52,70. [6]

i) What is the mean of the data?

ii) What is the mode of the data? Comment on the data’s modality
(i,e., bimodal, trimodal, etc.)

iii) Give the five-number summary of the data.

c) Discuss different methods for handling noisy data in the data cleaning
process. [5]

Q7) a) Explain the important factors to consider while planning for availability
of Business Intelligence system. [8]

b) Write short note on business continuity. [5]

c) Explain the term “Resilience” in the context of business continuity. [4]

OR

Q8) a) Explain Security Management in terms of Business Intelligence
infrastructure. [6]

b) Explain the usage of Business Intelligence tools to handle Business
Intelligence Infrastructure. [6]

c) Explain steps in designing business Intelligence system. [5]

Q9) a) Explain Business Analytics with suitable example. [6]

b) Assume a suitable banking database and use appropriate Business
Intelligence technique to classify whether the customer is eligible to get
the loan or not. [6]

c) How Business Intelligence is applied in CRM? [4]

OR
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Q10) Explain the applications of Business Intelligence in:

a) Fraud Detection. [5]

b) Telecommunications. [5]

c) Market Basket Analysis. [6]



Total No. of Questions : 10]

[5154]-689
B.E. (Computer Engineering)

OPERATION RESEARCH FOR ALGORITHMS IN SCIENTIFIC
APPLICATIONS

(2012 Pattern) (Elecitve-IV) (Open Elective) (EndSemester)
(Semester - II)  (410452B)

Time : 2½ Hours] [Max. Marks : 70
Instructions to the candidates:

1) Answer Q.1 or Q.2, Q.3 or Q4, Q.5 or Q.6, Q.7 or Q.8, Q.9 or Q.10.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right indicate full marks.
4) Assume suitable data, if necessary.

P3122 [Total No. of Pages : 4

SEAT No. :

Q1) a) Define Operations Research and explain the methodology of Operations
Research. [5]

b) What do you understand by Deterministic and Probabilistic models with
reference to Operations Research. [5]

OR

Q2) a) Formulate the following problem as linear programming problem Let us
consider a company making single product. The estimated demand for
the product for the next four months are 1000,800,1200,900 respectively.
The company has a regular time capacity of 800 per month and an overtime
capacity of 200 per month. The cost of regular time production is Rs.20
per unit and the cost of overtime production is Rs.25 per unit. The
company can carry inventory to the next month and the holding cost is
Rs.3/unit/month the demand has to be met every month. Formulate a
linear programming problem for the above situation. [5]

b) Solve following system of equation with graphical method. [5]

x1 + 7x2 = 4

x1 + 5x2 = 5

2x1 + 3x2 = 9 such that x1, x2 > 0.

P.T.O.
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Q3) a) Solve following LP Problem using Simplex Method. [5]

Maximize Z = 4x1 + 3x2 subject to the constraints.

1 2 1 2 1 28 6 25, 3 4 15 and , 0.x x x x x x+ ≤ + ≤ ≥

b) Describe steps of Simplex algorithm for obtaining an optimal solution to
a linear programming problem. [5]

OR

Q4) a) State the steps of solving Assignment Problem. [5]

b) Obtain an initial basic feasible solution, using the north-west corner rule
for the following transportation problem. [5]

Demand 1 Demand 2 Demand 3 Availability

Source 1 2 7 4 5

Source 2 3 3 1 8

Source 3 5 4 7 7

Source 4 1 6 2 14

Demand 7 9 18 34

Q5) a) Paraphrase summary of various types of queuing models. [8]

b) Solve the following game with Pay-off matrix. [5]

B1 B2 B3 B4

A1 1 7 3 4

A2 5 6 4 5

A3 7 2 0 3
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c) In a game of matching biased coins, player A gets Rs 8 if two heads turn
up and Rs 1 if two tails turn up. Player B gets Rs 3 if it is otherwise.
Solve the game. [5]

OR

Q6) a) Discuss with respect to game theory [10]

i) Two person Zero Sum Games.

ii) Games with Saddle Point.

iii) Games without Saddle Point.

iv) Dominance Property.

b) A TV repairing man finds that the time spent on repairing has an
exponential distribution with mean 30 minutes per unit. The arrival of TV
sets is Poisson with an average of 10 sets per day of 8 hours. What is his
expected idle time per day? How many sets are there on the average?

[8]

Q7) a) Describe following terminologies with PERT Chart [8]

i) Total Float.

ii) Free Float.

iii) Independent Float.

iv) Dummy Arrows in a network.

b) For the following activity data draw the network, find the critical path
and float for each activity. [8]

Activity 1-2 1-4 2-3 3-5 3-8 4-8 5-6 5-8 6-7 7-8 7-9 8-9 9-10

duration 4 36 2 15 10 2 4 9 9 9 8 20 20

OR
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Q8) a) Explain various application area of PERT / CPM techniques. [8]

b) Explain algorithm of finding critical path. [8]

Q9) a) What is Dynamic programming? Describe mathematical model of
Bellman’s Principal of optimality. [8]

b) Explain Mathematical formulation of Multistage Model. [8]

OR

Q10)a) What is importance of decision tree with respect to Dynamic
Programming? State a sufficient condition for two stage optimization
problem to be solved by Dynamic programming. [8]

b) Describe the recursive equation approach to solve dynamic programming
problem. [8]



Total No. of Questions : 10]

[5154]-690
B.E. (Computer Engineering)

MOBILE APPLICATIONS (Elective - IV)
(2012 Pattern) (Semester - II) (End Sem.) (410452C)

Time : 2½ Hours] [Max. Marks : 70
Instructions to the candidates:

1) Answer Q.1 or Q.2, Q.3 or Q4, Q.5 or Q.6, Q.7 or Q.8, Q.9 or Q.10.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right indicate full marks.
4) Assume suitable data, if necessary.

P3123 [Total No. of Pages : 2

SEAT No. :

Q1) a) What is WAP1 ? Explain in detail. [4]

b) Explain third party frameworks. Explain anyone in detail. [6]

c) State the mobile myths. [2]

OR

Q2) a) Explain JSON in detail. [4]

b) Explain Debugging of Web Services. [6]

c) Which tools are used for mobile web development? [2]

Q3) a) Explain strategies used for design & user experience. [6]

b) Explain browsers and web platform in detail. [6]

OR

Q4) a) Explain: [6]

i) WML

ii) CSS for mobile

b) Explain HTML5 compatibility levels in detail. [6]

P.T.O.
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Q5) a) Explain XHTML mobile profile in detail. [5]
b) Explain elements for HTML5 form with their example. [7]
c) What is document body? [3]

OR
Q6) a) How web apps are installed? Explain with example. [5]

b) Explain debugging and performance for Mobile media. [7]
c) Explain server side detection for mobile media. [3]

Q7) a) Explain J2ME and JQuery Mobile. [7]
b) Explain: [8]

i) iUI
ii) jQTouch

OR
Q8) a) State difference between Java & Mobile Libraries. [7]

b) Explain UI frameworks in details. [8]

Q9) a) Explain storage and network for mobile apps. [6]
b) How mobile apps are executed in background? [6]
c) What is ENYO? [4]

OR
Q10)a) Explain JQuery Mobile with example. [6]

b) Explain distribution and social web 2.0. [6]
c) What is use of offline apps? Explain with example. [4]
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Total No. of Questions : 10]

[5154]-710-A
B.E. (Information Technology)

BIOINFORMATICS
(2012 Course) (Semester -II) (Elecitve-IV) (414464A) (End Sem.)

Time : 2½Hours] [Max. Marks : 70
Instructions to the candidates:

1) Answers Q.1 or Q.2, Q.3 or Q4, Q.5 or Q.6, Q.7 or Q.8, Q.9 or Q.10.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right indicate full marks.
2) Assume suitable data, if necessary.

P3145 [Total No. of Pages : 2

SEAT No. :

Q1) a) Explain central dogma of moleculer biology with neat diagram. [5]

b) What is structure visualization? Explain any two rendering tools in structure
visualization. [5]

OR

Q2) a) Define Bioinformatics. Explain Bioinformatics application related to
following areas [5]

i) Proteomics.

ii) Sequence Assembly.

b) Explain microarray process spotting flow with neat diagram. [5]

Q3) a) Explain knowledge discovery process with neat diagram. [5]

b) Write short note on: [5]

i) PAM

ii) BLOSUM

OR

Q4) a) Explain text mining with NLP process. [5]

b) Explain major steps in pattern recognition & discovery process. [5]

P.T.O.
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Q5) a) Explain similarities & differences between BLAST & FASTA tools for
sequence Alignment. [8]

b) Write short note on: [8]

i) Heuristic methods for sequence Alignment.

ii) Phlylogenetic.

OR

Q6) a) Explain FASTA algorithm with recommended steps for similarity
searching. [8]

b) Explain working with BLAST. What are different services available from
NCBT related to BLAST? [8]

Q7) a) Explain methods for protein modeling. [8]

b) Explain comparative modeling process with neat diagram. [8]

OR

Q8) a) Write short note on: [8]

i) Structural Bioinformatic in drug discovery.

ii) Tools for modeling & simulation.

b) Discuss components of modeling & simulation system along with the
process. [8]

Q9) a) Define genetic Engineering. Discuss current developments in genetic
engineering. [9]

b) What is Biotechnology? What is role of Bioinformatics in biotechnology?
[9]

OR

Q10)a) How system biology play role in human health disease and future of
medicine? [9]

b) Explain any two techniques of genetic engineering in detail. [9]
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Total No. of Questions : 10]

[5154]-710-C
B.E. (Information Technology)

GREEN IT - PRINCIPLES AND PRACTICES
(2012 Pattern) (Semester -II) (Elective-IV) (End Sem.) (414464C)

Time : 2½Hours] [Max. Marks : 70
Instructions to the candidates:

1) Answers 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.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right side indicate full marks.
4) Assume suitable data, if necessary.

P3147 [Total No. of Pages : 2

SEAT No. :

Q1) a) What are P and C states of processor? How does processor C-states
save energy? [7]

b) How do you infer the term Green IT? Explain the Green IT framework.
[7]

OR

Q2) a) How can an organization use software sustainability for competitive
advantage? [7]

b) How the term ‘sustainability’ differs from ‘green’? Explain sustainable
software development methodology. [7]

Q3) a) How would you maintain energy efficiency of data center facility. [7]

b) What are the different power states of a hard disk? [7]

OR

Q4) a) Describe the key challenges in managing data center operations. [7]

b) Explain the objectives of green network protocols. [7]

Q5) a) List and infer the business dimensions for green IT strategy
implementation. [7]

b) Explain the hierarchy of sustainability models. What is the role of
sustainability frameworks, principles, and tools? [7]

OR
P.T.O.



2[5154]-710-C

Q6) a) How would you prioritize the considerations in creation of green IT
strategy. [7]

b) What are the key metrics for data center energy efficiency? [7]

Q7) a) How an organization should develop its strategy to transform itself into
high-value SITS based organization? [7]

b) What are the major categories of information systems within an
organization? Provide examples of greening enterprise activities at each
level. [7]

OR

Q8) a) What factors will motivate an organization to green their IT activities in
absence of any external pressure. [7]

b) Identify and discuss the four major ways in which organizations can gain
value by greening an enterprise. [7]

Q9) a) How an organization can formulate, implement and manage its green
practices. [7]

b) What are the enabling effects of green IT-based software application.[7]

OR

Q10)a) Distinguish between the direct effects of green IT and the enabling effects
of green IT-based applications. [7]

b) What is green washing? Do you think companies engage in it? [7]



Total No. of Questions : 10]

[5154]-710-D
B.E. (Information Technology)

INTERNET OF THINGS
(2012 Pattern) (Semester -II) (Elective-IV) (End Sem.)

Time : 2½Hours] [Max. Marks : 70
Instructions to the candidates:

1) Answers Q.1 or Q.2, Q.3 or Q4, Q.5 or Q.6, Q.7 or Q.8, Q.9 or Q.10.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right side indicate full marks.
4) Assume suitable data, if necessary.

P3148 [Total No. of Pages : 2

SEAT No. :

Q1) a) Explain EPC Global Architecture frame work. [5]

b) Explain in detail HLSA IoT framework. [5]

OR

Q2) a) Explain in detail IoT Architecture with neat diagram. [6]

b) Write in detail Application of Internet of Things. [4]

Q3) a) What are the challenges and issues in RFID system. [5]

b) What are basic components of sensor network? [5]

OR

Q4) a) Discuss various components of RFID system. [5]

b) Explain Environment, Traffic characteristics of IoT. [5]

Q5) a) Explain in detail design guidelines for Internet of Things. [8]

b) What is Identity management in Internet of Things? Explain any 2 Identity
management techniques of Internet of Things. [10]

OR

P.T.O.
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Q6) a) Explain in detail clustering principal in Internet of Things. [8]

b) Explain in detail data synchronization techniques in Internet of Things.
[10]

Q7) a) Why security required in IoT? Explain in detail various security model in
Internet of Things. [10]

b) What is threat analysis in Internet of Things? Explain detail threat analysis.
[8]

OR

Q8) a) What is Internet of Things security tomography? Explain in detail layered
attacker mode? [10]

b) Explain in detail access control and message integrity of Internet of Things.
[8]

Q9) a) Write in detail business model scenario for Internet of Things. [6]

b) Explain in detail application of Internet of Things in city automation and
home automation. [8]

OR

Q10)a) Write applications of Internet of Things for e health body area network.
[6]

b) Explain in detail business model and business innovation in internet of
Things. [8]
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Total No. of Questions : 10]

[5154]-728
B.E. (Chemical)

CATALYSIS
(2012 Pattern) (Semester - II) (End Sem.)

(Elective - IV)(409352A)

Time : 2½Hours] [Max. Marks : 70
Instructions to the candidates:

1) Answers 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.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right side indicate full marks.
4) Assume suitable data, if necessary.

P3165 [Total No. of Pages : 2

SEAT No. :

Q1) a) Explain the types of catalysis. [5]

b) Explain steps in catalytic reaction. [5]

OR

Q2) Explain in detail any one catalytic reactor used in industry. [10]

Q3) Explain different adsorption isotherms in detail. [10]

OR

Q4) For the dual functional catalyst. Following gas phase reaction: [10]

A + B C + D→

Derive the rate expression considering surface reaction as rate controlling in
terms of partial pressure of the respective components.

Q5) 8.01 gm of imported hydrogenation catalyst when studied with N2 adsorption
reveals [16]

Pressure, (mmHg) 6 25 140 230 285 320 430 505

Volume adsorbed (cm3) 61 127 170 197 215 230 277 335

The volume is measured at 0 0C and 1 atm. Estimate the surface area of the
catalyst.

Data: Density of liquid N2 at -195.8 0C is 0.808 gm/cm3.

OR
P.T.O.



2[5154]-728

Q6) a) Explain mechanism of catalyst poising. [8]

b) Explain prove volume distribution. [8]

Q7) Explain modification of Zeolites. [16]

Industrial application of molecular sieves.

OR

Q8) Write a short note on: [16]

a) Applications of zeolite.

b) ZSM-5

Q9) a) Explain Catalyst inhibitors with suitable examples. [9]

b) Explain any two industrial reactions where biocatalysts are sued. [9]

OR

Q10)  Substrate A and enzyme E flow through a mixed flow reactor of volume (V)
6 lit. Find a rate equitation to represent the action of enzyme on the substrate
using the following data. [18]

CEo (mol/lit) 0.06 0.02 0.002

CAo (mol/lit) 0.3 0.5 0.78

CA (mol/lit) 0.06 0.28 0.7

v, (l/h) 4 6 2.2



Total No. of Questions : 10]

[5154]-729

B.E. (Chemical) (Semester - II)
NANOTECHNOLOGY

(2012 Pattern) (Elective - IV)

Time : 2½ Hours] [Max. Marks : 70
Instructions to the candidates:

1) Answer Q1 or Q2, Q3 or Q4, Q5 or Q6, Q7or Q8, Q9 or Q10.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right side indicate full marks.
4) Assume Suitable data if necessary.

P4850

Q1) a) Explain the different types of carbon based nanomaterials along with
their physical properties and applications? [6]

b) Write a short note on Diamonded nanostructures? [4]

OR

Q2) a) Discuss the molecular modeling technique for nanomaterials? [6]

b) How nanomaterials are synthesized by Laser ablation of solid targets?[4]

Q3) a) Explain why MBE is one of best method as compared to other methods,
with its advantages? [6]

b) Differentiate between electric arc discharge method and chemical vapor
deposition? [4]

OR

Q4) a) Explain in detail Fourier transform infrared (FTIR) spectroscopy for
characterizing nanomaterials? [6]

b) Compare the specimen preparation needed in TEM and SEM and also
comment on HRTEM? [4]

P.T.O.

[Total No. of Pages : 2

SEAT No. :
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Q5) a) What are quantum dots? Why quantum dots of different size produce
different colors? [8]

b) What is doping? Explain types of dopants used in extrinsic semiconductor?[8]

OR

Q6) a) How does the de Broglie relation enter the Schrodinger theory? Why
is it important for the Schrodinger equation to be linear in the wave
function? [8]

b) Write a note on synthesis methods of semiconductor nanoparticles along
with their merits? [8]

Q7) a) What are the factors affecting micelle concentration? [8]

b) Explain in detail nanostructured photocatalysis? [8]

OR

Q8) a) Explain various methods for measuring surface tension? [8]

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

Q9) a) Explain Nanobiotechnology and elaborate how drug-delivery helps
for treatment of various diseases? [9]

b) Explain in brief the applications of different types of nanomaterials in
nanomachines & nanodevices? [9]

OR

Q10)a) Which are the synthesis methods and applications of nanohydrogel?
Explain any one in detail? [9]

b) Discuss the health and environmental impacts of nanotechnology?[9]



Total No. of Questions : 10]

[5154]-730
B.E. (Chemical)

FUEL CELL TECHNOLOGY
(2012 Course) (Semester -II) (End Sem.) (Elecitve-IV) (409352C)

Time : 2½ Hours] [Max. Marks : 70
Instructions to the candidates:

1) Answers 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.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right side indicate full marks.
4) Assume suitable data, if necessary.

P3166 [Total No. of Pages : 2

SEAT No. :

Q1) a) Describe various applications of a fuel cell. [5]

b) What are different types of electrodes in a fuel cell? Describe them in
details. [5]

OR

Q2) Explain in details the principle on which a fuel cell is designed. Give details of
general electrode reactions and emf generated in such a cell. [10]

Q3) At equilibrium how electric potentials are related to chemical potentials of fuel
and oxidizer stream in a fuel cell? Describe their importance in the design of a
fuel cell. [10]

OR

Q4) Describe in details the construction and working of a photoelectrochemical
reactor design scheme. [10]

Q5) a) Write an electrochemical modeling approach in the design of a Proton
Exchange Membrane Fuel Cell. [8]

b) Describe various anodic catalyst materials used in the construction of a
Proton Exchange Membrane Fuel Cell and their possible functions in its
working. [8]

OR
P.T.O.
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Q6) Write short notes on ANY THREE [16]

a) Stability of a platinum cathode catalyst.

b) Persulphonic acid membrane materials.

c) Gas Diffusion Layer Materials.

d) Membrane Electrolyte Materials.

Q7) a) Describe the construction and working of a planar Solid Oxide Fuel
Cell. [8]

b) Describe with the help of a diagram oxidation reaction on the TPB of an
anode made of Ni-YSZ. [8]

OR

Q8) Describe completely the importance of sol gel process in the construction of
a Solid Oxide Fuel Cell. [16]

Q9) a) Write a detailed note on steam reforming needed in fuel processing. [9]

b) Write a detailed note on partial oxidation needed in fuel processing. [9]

OR

Q10)Write short notes on any three: [18]

a) Carbon Monoxide Reduction in reforming.

b) Sulfer Reduction in reforming.

c) Carbon Deposition Avoidance.

d) Impurities Reduction in reforming.



Total No. of Questions : 10]

[5154]-730-A
B.E. (Chemical)

PETROCHEMICAL ENGINEERING
(2012 Course) (Semester -II) (End Sem.) (Elective-IV) (409352D)

Time : 3 Hours] [Max. Marks : 70
Instructions to the candidates:

1) Answers 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.
2) Figures to the right indicate full marks.
3) Neat diagrams must be drawn wherever necessary.
4) Assume suitable data, if necessary.

P3167 [Total No. of Pages : 2

SEAT No. :

Q1) Describe the methods of preparation of feedstock’s for petrochemical
production and discuss the various petrochemical Feedstock challenges with
suitable examples. [10]

OR

Q2) What are the main basic building blocks of petrochemical industry explain
with suitable examples? Give the details of petrochemical products that are
produced from benzene? [10]

Q3) Draw flow sheet for production toluene and write down its derivatives. [10]

OR

Q4) Write in details about the various separation and purification techniques used
in Petrochemical industry? [10]

Q5) Enumerate the synthetic chemical intermediates and products from olefins
and describe the production of ethylene by naphtha cracking process. [16]

OR

Q6) Write a note on furnaces used in petrochemical plants. [16]

Q7) a) Discuss any two mechanisms of polymerization. [10]

b) Compare addition polymerization with condensation polymerization.[8]

OR

P.T.O.
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Q8) Draw and discuss process flow diagram for the production of [18]

a) Nylon 66

b) Polystyrene.

Q9) a) Explain recent trends in petrochemical plants & refineries in India. [10]

b) Major petrochemical plants in India as well as in world. [6]

OR

Q10)Write a note on following. [16]

a) How to control pollution in Petrochemical industries.

b) Write down safety norms in refining.
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