Total No. of Questions: 10] SEAT No. -

PA-578 [Total No. of Pages: 3

[5928]-1
M.E. (Civil) (Construction & M anagement)

APPLICATIONSOFSTATISTICALMETHODSIN CONSTRUCTION

(2017 Pattern)

Time: 3Hourg] [Max. Marks: 50
I nstructions to the candidates:

1)
2)
3)
4)
5)
6)

Ql) a
b)

Q2) a

b)

Attempt Q.1 or Q.2, Q.30or Q.4, Q.50r Q.6, Q.7 or Q.8, Q.9 or Q.10.
Neat diagrams must be drawn wherever necessary.

Figuresto the right indicate full marks.

Assume suitable data, if necessay and clearly state.

Use of cell phoneis prohibited in the examination hall.

Use of electronic pocket calculator is allowed.

Define probability and stateitsrules? [9]

Inabolt factory machinesM 1, M2, M3 manufacutresrespectively 25, 35
and 40 per cent of thetotal. Of their output 5, 4 and 2 per cent respectively
are defective bolts. One bolt is drawn at random from the product and is
found to be defective. What is the probability that it is manufactured in
themachineM2? [9]

OR

A population consists of 5 numbers 2, 3, 6, 8, 11 consider all possible
samples of size 2, which can be drawn with replacement from this
population. [9]

1)  The mean of the population,

i)  Standard deviation of population,

i)  The mean of the sampling distributions of means
Iv) Standard error of means

What do you mean by sampling and what are the various types of
sampling. [5]

PT.O.



Q3) 8

b)

Q4) 8

b)

Q5) a)

b)

A die was thrown 9000 times and of these 3220 yielded a 3 or 4. Isthis

consistent with the hypothesis that the die was unbiased? [9]

Explain the regression analysis with suitable example with respect to

construction industry. [9]
OR

If r12=0.97,r13=0.93,r23=0.90, find the partial correlation coefficient

between x2 and x3, when x1 is held constant. [9]

Explainthefollowing: [9]

1)  Binomial probability distribution
i)  Normal probability distribution

Explain Griffi’s model with example from construction industry. Also

explain the concept of Downtime cost of equipment. [9]

What issimulation explain with suitable example and what issignificance

of random numbers? [9]
OR

Q6) A standardized procedure is expected to produce washers with very small
deviation in their thicknesses. Suppose that 10 such washerswere chosen and
measured.

If the thicknesses of these washerswere, in mm,
0.123, 0.133, 0.124, 0.125, 0.126, 0.128, 0.120, 0.124, 0.130, 0.126

What is a 90 percent confidence interval for the standard deviation of the
thickness of a washer produced by this procedure? [10]

Q7) Perform sensitivity analysis for the S = 2, 50,000 bags, Co = Rs. 4000,

Cu =Rs. 320, | = 22%. During execuition it was observed that Cureduces by
4% and remain the same, determine % changein cost. [10]
OR
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Q8) Draw the ABC curvefor the data given below, [10]

Item no. Quantity Consumed in ayear Cost Per Unit (Rs.)
1 2 40
2 200 5
3 30 1000
4 20 20
5 4 20
6 16 2000
7 24 50
8 5 40
9 100 8
10 250 4
1 120 8
12 140 7
13 10 10
14 20 10
15 200 5
Q9) & Describeinbrief ABCAnNalysis. [9]
b) What is EOQ? Derive the formulafor EOQ. [5]
OR
Q10)a) Explainwithneat sketch earth and rock fill cofferdam with itsadvantages
and disadvantages. [9]
b) Explain Sengtivity analyss. [9]
é¢ o6
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Total No. of Questions: 8] SEAT No. :

PA-587 [Total No. of Pages: 2
[5928]-10
M.E. (Civil) (Environmental Engineering)
ENVIRONMENTAL LEGISLATIONAND MANAGEMENT
SYSTEMS
(2017 Pattern) (Semester - 1) (501061)

Time : 3 Hoursg| [Max. Marks : 50
I nstructions to the candidates:

1) SolveQlor Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8.

2) Figuresto the right indicate full marks.

3) Draw neat figures wherever necessary.

4)  Assume suitable data, if necessary.

5) Use of scientific calculator is allowed.

Q1) @ Writepenaltiesfor violation of consent conditions under Air Act 1981.
[4]

b) Explaintheprovisionrelating to prevention and control inAir Act 1981.
[5]

OR
Q2) @ Write objectives and application of 1SO 14000. [4]
b) Write anote on Montreal Protocol. [9]

Q3) @ Writestrategiesprepared at international level to concern the environment.
[4]

b) Writeanote on Environmental Management Systems (EMS). [9]
OR
Q4) a Writeobjectivesof Environmental Protection Agency (EPA) and explain
itsapplications. [4]
b) Explainciting criteriafor industries. [9]

P.T.O.



Q3) 8
b)

Q6) &)

b)

Q7) 8

b)

Q8) &)

b)

Write powers and functions of the. MPCB board under air act. [8]

Write the content in the notificationsissued by Govt. of Maharashtrafor

the protection and improvement of environment. [8]
OR

Write a note on Hazardous waste (Management and Handling) Rules,
1989. [8]

Write the responsibilities of waste generators and the role of Pollution
Control Boards under biomedical waste rules 2016. [8]

Write the responsibilities of generators and role of Pollution Control

Boards in hazardous waste management. [8]
Explaintherole of NGO in environmental issues. [8]
OR

Write the standard guidelines and procedure of public hearing for
obtaining environmental clearance. [8]

Write the procedure to import and export of hazardous and other waste.

[8]
PP P
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Total No. of Questions: 6] SEAT No. :

PA-656

[Total No. of Pages: 2

[5928]-100
M.E. (Computer Enggineering)

ARTIFICIAL INTELLIGENCE AND DATA SCIENCE

Resear ch M ethodology
(2017 Pattern) (Semester - 1) (510101)

Time: 3Hourg| [Max. Marks: 50
| nstructions to the candidates:

1)
2)
3)

Q1) a)

b)

Q2) a)

b)

03) a)

All gquestions are compulsory.
Figures to the right indicate full marks.
Draw neat diagrams wherever necessary.

What is significance of Research? Enlist Research paradigms? What is
meaning of the research objectives and research outcomes? [9]

OR

What is the significance of the code of ethics in research? What are
various types of research? State generic research process? [9]

What is a research plan? What are generic elements to be included in
Research Proposal? [8]

OR
What is the significance of following in literature survey. [8]
1)  Shodhganga
i1) Bibliometrics
111) ResearchGate

1v) Paraphrasing

What is the hypothesis and the Null hypothesis? How statistical analysis
helps in testing of hypothesis? (8]

P.T.O.



b)

04) a)

b)

05) a)

b)

06) a)

b)

OR
State the use of the following tools : [8]
1)  NOST - Dataplot
11) T-test
iii) ANOVA
iv) CAT

Differentiate between Two-Parameter Optimization and Multi-
Parameter Optimization? State steps of Monte Carlo Optimization
Method? [8]

OR

State the simplex optimization steps? What are constraints and cost
function? State the similarity and differences in simplex and gradient
methods of optimization? [8]

How respondents in surveys are identified? Elaborate in brief about
Survey Statements, Survey Delivery, Survey Timelines, Statistical

analysis in surveys? [8]
OR

When to use surveys in research? State general survey guidelines? What

are ergonomic as well as human factors affecting surveys? [8]

What are various reports used for compiling research findings? Discuss
the thesis organization with the significance of the appendix in the

thesis? [9]
OR

Elaborate following research outcomes and when which publication is

to be attempted. [9]

1)  InPASS (Indian Patents Advanced Search System)
i1) Copyright

ii1)) Research Paper

u|mim
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Total No. of Questions: 7] SEAT No. :

PA-657 [Total No. of Pages: 2

[5928]-101
M.E. (Computer Engineering)
BIO-INSPIRED OPTIMIZATION ALGORITHMS
(2017 Pattern) (Semester - 1) (510102)

Time: 3Hourg| [Max. Marks: 50
I nstructions to the candidates:

1) Solveany5from Q.No. 1to Q.No. 7.

2) Neat diagrams must be drawn wherever necessary.

3) Figures to the right indicate full marks.

4) Assume suitable data, if necessry.

Q1) a) Illustrate with examples, when natural computing should be used. [5]

b) Discuss scope of Artificial Immune System. [9]

Q2) a) List applications of genetic algorithm. Elaborate any one application
in Details. [5]

b) Discuss philosophy of natural computing. [9]

03) a) Discuss selection and mutation of Evolutionary Programming.  [5]

b) Define swarm intelligence. List down basic principles of swarm
Intelligence. [5]

04) a) Discuss self tuning framework and self tuning of firefly algorithm.[5]

b) Discuss idealized rules of Cuckoo search algorithm. [9]
05) a) Write pseudocode of Bat algorithm. [5]
b) Discuss idealized rules of flower pollination algorithm. [5]

P.T.O.



Q6) a) Explain important for the development of a clonal selection algorithm.

[5]

b) Write Pseudo code for Forrest’s clonal selection algorithm. [9]

Q7) a) Describe procedure to implement the censoring phase of the real-valued
negative selection algorithm. [9]

b) Summarize aiNet learning algorithm. [9]

u|mim
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Total No. of Questions: 8] SEAT No. :

PA-658 [Total No. of Pages: 2

[5928]-102
M.E. (Computer Engineering)

SOFTWARE DEVELOPMENT AND VERSION CONTROL

(2017 Pattern) (Semester - 1) (510103)

Time: 3Hourg| [Max. Marks: 50
| nstructions to the candidates:

o1)

Q2)

03)

04)

0s5)

1) Attempt Q1 or Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right indicate full marks.

4) Assume suitable data, if necessry.

What is prototyping? Explain the advantages of prototyping in software
development. [9]

OR

How evolutionary model helps in software development? Discuss its
significance with an evolutionary process model. [9]

Explain the data centered architecture with advantages and Limitations.

[9]
OR

Give the types of hierarchical architecture and explain. [9]

a) What is the importance of Software architecture? How it is used in
development of software? [8]

b) How do you document software architecture? Explain with example.

(8]
OR

P.T.O.



06) a)

Q7) a)

08) a)

b)

Explain build Engineering and its importance in Software configuration
management. [8]

Explain any four source code management core concepts. [8]

Differentiate between centralized and distributed version control

systems. [8]

Give any four version control operations. [8]
OR

Write short note on : [8]

i) CVS

ii) Github

Explain SVN version control tool [8]

Ooon
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Total No. of Questions : 12] SEAT No. :

PA-659 [Total No. of Pages : 2

[5928]-103
M.E. (Computer Engineering)
EMBEDDED AND REAL TIME OPERATING SYSTEM
(2017 Pattern) (510104) (Semester - 1)

Time: 3Hourg| [Max. Marks: 50
Instructions to the candidates :
1) SolveQ.lor Q.2 Q30r Q4,Q50r Q.6 Q.70r Q.8 Q9or Q.10, Q.11 or Q.12.
2) Neat diagrams must be drawn wherever necessary.
3) Figuresto theright indicate full marks.
4) Assume suitable data, if necessary.

Ql) @ Explainthe software tools used for embedded system development. [5]

b) Give the characteristics of embedded systems. [3]

OR
Q2) @ What are the challengesin the design of embedded system? [9]
b) What isthe use of watchdog timer in embedded system? [3]

Q3) @ What arethe advantages offered by an ASIPin the design of an embedded

system? [4]
b) What are the common structural unitsin most of the processors?  [4]
OR

Q4) @ Brief write about the ARM processor & its features. [4]
b) What factors have to be considered while selecting processor for an
application? [4]

Q5) @ Describe serial communication devices and protocols. [9]
b) Givethe brief description of SPI and SCI. [4]

OR

Q6) @ Explainany two Mobile System protocols. [9]
b) Enlist the differences between | SA and PCI buses. [4]

PT.O.



Q7) @ Definethe Releasetime, deadlinetiming constraintsin Real time systems.

[4]
b) Compare EDF and LST agorithms. [4]
OR
Q8) @ Definethe Temporal parameters of real-time process. [4]
b) What is precedence graph and task graph? Give detalils. [4]
Q9) Explainthe stepsin priority inheritance agorithm with example. [9]
OR
Q10)Explain various ways of Inter-process communication-semaphores, message
gueues, mailboxes and pipes. [9]
Q11)Explain different architecture for inter process communication. [8]
OR
Q12)Write short notes on any two: [8]
a Windows CE
b) RTLinux

c) Embedded software development tools.

VVVV
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Total No. of Questions:10] SEAT No. :

PA-660 [Total No. of Pages: 3
[5928]-104

M.E. (Computer Engineering)
OPERATION RESEARCH
(2017 Pattern) (Semester-11) (510108)

Time: 3Hoursg] [Max. Marks: 50
I nstructions to the candidates:

1) Solve any five questions.

2) Assume suitable data, if necessary.

3) Neat diagrams must be drawn wherever necessary.

4) Figuresto theright indicate full marks.

Q1) Define Non Negative constraints of Linear Programming. What are different
types of solutions to linear programming problems? [9]

Q2) Use graph paper to solve following linear programming problem.

A furniture manufacturing company plans to make two products: Chairs and
Tables, from its available resources, which consist of 400 board feet of wood
and 450 man-hours. Company knows that to make a chair it requires 5 board
feet and 10 man-hours and has a profit of Rs. 45, while each table uses 20
board feet and 15 man-hours and has a profit of Rs. 80. Objective is to
maximize the profit. How many chairs and tables the company can make,
keeping within its resource constraints? [9]

Q3) Solve the following using Artificial Basis Technique. [9]
Max. Z = 5X, + 8X
Subject to 3X | +2X >=3
X, +4X,>=4
X, +tX, <=5
X, X,>=0

Q4) Discuss steps of MODI method for finding optimal solution of Transportation
Problem. [9]

PT.O.



Q5) Calculate the optimal solution for assignment of Jobs to Machine of following

cost matrix. [9]
Machine

1 2 3 4
1 |18 (71919
2 (512178

Job

3 161 | 419
4 |6 |3 | 2|6

Q6) Calculate the optimal solution for assignment problem of following cost matrix.

[5]

| I [ar[1v|Vv
A|11[17]|8 [16]20
B|19 |7 |[12]6 |15
Cl13|16|15 12|16
D | 212417 [28 |26
E | 141012 (11 |15
Q7) Solve the following 2 % 3 game. [9]
PZ
Y | Y, | Y,
X, 1 3 11
Pl
X, 8 5 2

Q8) Calculate the total float, free float and independent float for the project whose
activities are given below. [9]

Jobs 1-2 [1-3 24| 3-4]|3-5(4-5 |4-6|5-6
Duration | 6 5 10 3 4 | 6 2 9

[5928]-104 2



Q9) A decision problem has been expressed as the following pay-off table.
Determine which action the executive has to choose if he adopts [5]

a) Maximin Criterion

b) Maximax Criterion

¢) Hurwicz Criterion with & =0.7
d) Laplace Criterion

e) Minimax Regret Criterion

Events
Action
I II 111
A 10 20 26
B -30 30 60
C 40 30 20

Q10)Discuss basic principles in sensitivity analysis. [9]

& B ¥
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Total No. of Questions: 12] SEAT No. :

PA-661 [Total No. of Pages: 2
[5928]-105

M.E. (Computer Engineering)
SYSTEM SIMULATIONAND MODELING
(2017 Pattern) (510109) (Semester - 11)

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

1) Neat diagrams must be drawn wherever necessary.

2) Figuresto theright indicate full marks.

3) Assume suitable data, if necessary.

Q1) @ What are basic components of System? [3]
b) What arethedifferent waysto study the system? Explainwith adiagram. [5]

OR
Q2) @ Define Simulation and when the Simulation isappropriate tool ? [3]
b) Explainthe Taylor method and compareit with Euler Method. [9]
Q3) @ Explain Superposition Principlewith example. [4]
b) Describe the random walk and derive its Mean. [4]

OR
Q4) @ Explaingeneral ARMA model with the help of suitable block diagram.[4]
b) Explain Moving Average (MA) processes. [4]

Q5) @ What are Disturbance signals? Explain Different Cases of Disturbance

Signals. [4]
b) Explain synchronous and asynchronous Finite State Machine. [4]

OR
Q6) @ What isPetri Nets? Discuss on Standard Petri Net nomenclature.  [5]
b) Explain Constraint Propagation. [3]
Q7) @ Differentiate between event and time driven systems. [4]
b) Describe M/M/1 or M/M/2 queuing model in brief. [4]

OR

PT.O.



Q8) Consider a single-stage distributed delay with constant delay A. Assuming a
zeroinitial state at t = 0 and unit step input, derive an explicit solution for the

output y (t). [8]
Q9) & Briefly explain measures of performancefor simulation system. [9]
b) Explainstatistical analysisfor steady state parameters. [4]

OR
Q10)a) Explaintheproblemof initial transient. [9]
b) Explainoutput analysisfor termination simulation. [4]
Q11)Write short notes on [9]

a Point estimationand Interval estimation
b) Simulationtools.
OR

Q12)a) What arethe potential benefits from using simulation in manufacturing
anaysis? [5]

b) Explainany onesimulation software used for manufacturing applications.

[4]
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Total No. of Questions : 6] SEAT No. :

PA-662 [Total No. of Pages : 1

[5928]-106
M.E. (Computer Engineering)
MACHINE LEARNING
(2017 Pattern) (Semester - 11) (510110)

Time: 3Hourg| [Max. Marks: 50
Instructions to the candidates :

1) All questions are compulsory.

2) Neat diagrams must be drawn wherever necessary.

3) Figuresto theright indicates full marks.

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

Ql) @ Whatisclassification?Enlist and explain different typesof classification
In short. [4]
b) Differentiate predictiveand descriptivelearning with suitable exampl es.[4]

Q2) @ WhatisDimensionality reduction? Enlist and explain any one dimension
reduction method in short. [9]
b) ExplanPACIlearningindetail. [9]

Q3) @ Differentiate classification and regression with suitable example. [4]
b) Whatismultilayer perception? Explainin detail with suitable diagram.[4]

Q4) @ Explanany onerulelearning algorithm with suitablerulelearning process.

[4]

b) Differentiate Bagging and Boosting ensemble models. [4]
Q5) @ DiscussHidden marker model with suitable diagram. [4]

b) What isBay’'stheorem? Explain formulaof Bay’s theorem. [4]
Q6) Write ashort noteson :

a Maliciouswebsitesdetection. [4]

b) Ratevulnerabilities& predict exploits. [4]

VVVV
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PA-663 [Total No. of Pages: 2
[5928]-107
M.E. (Computer Engineering)
FAULT TOLERANT SYSTEMS
(2017 Pattern) (Semester - I11) (610101)
Time: 3Hourg] [Max. Marks: 50

I nstructions to the candidates:
1) Neat diagrams must be drawn wherever necessary.
2) Figuresto theright side indicate full marks.
3) Useof calculator is allowed.
4) Assume suitable data, if necessary.

Q1) @ What arethebenefitsof Logical fault modeling? Explainindetail?  [6]
b) Enlist and draw the Fault modeling levelsfrom highto low level. [6]

OR
Q2) @ Explainhow the cluster can be used to interface two nodesin Replication
techniques. [6]
b) What arethe measuresthat can be used to assessthereliability of amuilti-
stageinterconnection network (MIN)? [6]
Q3) @ Explainthee-cuberoutingalgorithmindetail? [6]
b) Explainwhat isthepossible classification for adaptive routing algorithms
in Hypercube & Mesh Networks. [6]

OR
Q4) @ DefineBSN Connectivity? Explain BSN reliability indetail. [6]
b) Draw and explainindetail the General architecture of the HTN. [6]

Q5) @ Defineann-dimensiona Hypercube, and explain how Hamming difference
between two addresses is calculated. Draw 4-cube architecture. [6]

b) Explain how the number of hops between nodes can be reduced in Daisy-
ChainArchitectures? [6]

OR

PT.O.



Q6) @ Drawandexplainindetail Architecture-Dependent Fault Tolerance. [6]

b) EnlisttheFault-Tolerant Switching Architecturesand explainin detail Extra
Stage Shuffle Exchange. [6]

Q7) @ Explainhow Consistency of messagesismaintained in Message L ogging

Based Checkpoints. [7]
b) Explain the concept of intergroup message sending and intragroup
message sending in group communications. [7]

OR
Q8) @ Withrespect toreliableclient-server communication, describethefollowing.
[7]

1)  Point-to-point communication
i)  RPC semanticsin the presence of afailure.

b) Explain Byzantine Agreement Problem with Suitable example. [7]
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Total No. of Questions: 12] SEAT No. :

PA-664 [Total No. of Pages: 3
[5928] - 108
M.E. (Computer Engineering)
INFORMATION RETRIEVAL
(2017 Pattern) (Semester - 111) (610102)

Time: 3Hoursg| [Max. Marks: 50
I nstructionsto the candidates :

1) Answer Q.1 or Q2 Q3or Q4, Q5 oor Q.6, Q.7 or Q.8, Q.9 or Q.10,
Q.11 or Q.12

2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right indicate full marks.

4)  Assume suitable data if necessary.

5) Use of Scientific Calculator is permitted.

Q1) @ Explaninformation retrieval withthe help of block diagram. [9]
b) Explaintheformsof spelling correction. [4]

OR
Q2) Explain K-gram index. Construct k-gram indexes for query re*ve
(wild card query). [9]
Q3) @ Whatistheneed of inverted file compression? [4]
b) Explainthevariablebyte codewith an example [9]

OR
Q4) @ Explain the significance of blocked storage used for dictionary
compression. [5]
b) Explain Zipf’slaw with suitable example. [4]

P.T.O.



Q5) Consider thefollowing training example.

[8]

Example Docl D Query ST SB Judgement
1 A Linux 1 1 R
2 32 Penguine 0 1 R
3 35 System 0 1 R
4 36 Mining 0 0 N
5 87 Training 1 1 R
6 =4 Database 0 1 R
7 7 Linux 1 0 N

Computer weighted zone score for each (query, document) example.
OR

Q6) &)
)
i)
i)
\Y)
Q7) &)

Fied.
IDF.
Zone.

Explainthefollowingterms:

Term-document matrix.

resemblancefunction.

[5928]-108

Department

Name

Computer

Ql

Department

Computer

Q2

Marmartmont

Computer

Name

[8]

Computethesmilarity of queries Q1, Q2 with document D1 using context

[8]



OR

Q8) Explain the need of component coverage and topical relevance in evaluation
of XML document. [8]

Q9) Suppose we have collection that consists of the four documents given in the
table below.

Doc Id Document Text
1 Click go the shears boys click click click
2 Click click
3 Metal here
4 Metal shearsclick here
Build aquery likelihood language model (unigram model) for this document
collection for the query ‘click shears and rank the documents. [8]
OR
Q10) Explainthetypesof language modelswith suitable example. [8]

Q11) Compare Rochhio and k nearest classification methods by using suitable
example. [8]

OR
Q12) @ ExplainSingle-link and complete-link clustering measures. [4]
b) How do we evaluate performance of Classification algorithms? [4]

T 97 <97
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Total No. of Questions: 12] SEAT No. :

PA-665 [Total No. of Pages: 2
[5928]-109

M .E. (Computer) (Computer Networ ks)
RESEARCH METHODOLOGY
(2017 Pattern) (Semester - 1) (510201)

Time: 3Hours] [Max. Marks: 50
I nstructions to the candidates:
1) SolveQ.lor Q2 Q.30r Q4,Q50r Q.6 Q.70r Q.8 Q.9o0r Q.10, Q.11 or Q.12.
2) Assume suitable data, wherever necessary.

3) Figuresto right indicates will get full marks.

Q1) Explainindetall the flow chart of Research Process? [10]
OR
Q2) Write Short Note on:
a  Objectives of research. [9]
b) Motivationinresearch. [9]

Q3) Explain Various Research grants and funding resources for research? [8]
OR

Q4) Explain suitable research proposal in terms of title, details budget and design
for outcomes. [8]

Q5) Explainthe various sources of error and uncertainty in measurement. [8]
OR

Q6) Explain One-way (or singlefactor) ANOVA technique? [8]

PT.O.



Q7) Explain Monte Carlo optimization techniquein detail ? [8]
OR

Q8) Write short notes on Google Optimization Tool OpenMDAO. [8]

Q9) Explain why a good literature survey is important to narrow the research
problem and the technique that might be used. [8]

OR

Q10)Explain importance of Statistical analysisand Reporting in research? [8]

Q11)Defineand Explain significance of IPR, Copyright and Patentsin research? 8]
OR

Q12)Explain technique of interpretation? What are precautions needed in
interpretation? [8]
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Total No. of Questions: 8] SEAT No. :

PA-588 [Total No. of Pages: 2
[5928]-11
M.E. (Civil) (Environmental Engineering)
ENVIRONMENTAL CHEMISTRY AND MICROBIOLOGY
(2017 Pattern) (Semester - |) (501062)

Time : 3 Hoursg] [Max. Marks : 50
Instructionsto the candidates :

1) Answer Qlor Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8.

2) Neat diagrams must be drawn wherever necessary.

3) Figures to the right indicate full marks.

4) Assume suitable data, if necessary and clearly state the same.

5) Use of an electronic pocket calculator is allowed.

Q1) @ Explainindetail: colloidal chemistry & nuclear chemistry related to the
measurement of pollution parameters. [9]

b) Explain the importance of Environmental Chemistry in understanding
waste water treatment processes. [4]

OR
Q2) a) Statetheclassification of pollutants with suitable examples of each. [4]

b) Explainindetail the physical processes of formation of pollutantsin the
atmosphere. [5]

Q3) @ Enlist thedifferent carcinogenic compounds. [4]
b) Discussthe general effects of carcinogenic compoundsin detail.  [5]

OR
Q4) @ Explainindetail various pollution problems caused by pesticides.  [4]

b) Discussthe problemsdueto DDT in detail. [9]

P.T.O.



Q3) 8
b)

Q6) &)

b)

Q7) 8

b)

Q8) 8

b)

Explain structure and function of prokaryotic cell organelles. [8]

What are the Physical and Chemical properties of aflatoxin? Explain its
mechanism of action. [8]

OR

Write down the application of environmental microbiology in different
areas of Environmental Engineering. [8]

Compare UASBR and RBC as wastewater treatment processes wrt
microbiology involvedinthem. [8]

Explainwith suitable example: Aerobic Anaerobic and Facultative Bacteria

used in wastewater treatment. [9]

Explain functioning of Anaerobic Digester as Unit Processwrt physical,

chemical and microbial actionsinvolvedinit. [7]
OR

What are biogeochemical cycles? Explain atmospheric cyclein detail ?

[8]

Explain in detail: role of microbes in aeration tank and SST of a
conventional waste water treatment plant. [8]

PP P
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PA-666 [Total No. of Pages: 1
[5928]-110

M.E. (Computer Engineering) (Computer Networ ks)
NETWORK SECURITY
(2017 Pattern) (510202)(Semester-I)

Time: 3Hourg] [Max. Marks: 50
I nstructions to the candidates:

1) Q. No. 7iscompulsory, solve any five from Q. No. 1 to Q. No. 6.

2) Figureto theright indicates full marks.

3) Neat diagrams must be drawn wherever necessary.

4) Assume suitable data, if necessary.

Q1) What is network sniffing? Explain tools used for network sniffing. Why is
network sniffing useful ? [8]

Q2) What is hacking? Explain the hacking process in detail. What are different
Ethical hacking issued? [8]

Q3) Write short notes on - [8]
a Spoofing and decoy scans.

b) EvadingFirewals.

Q4) What are web injections? How SQL injections work? Which are different
categories for the types of attack using SQL injections. [8]

Q5) What ishash?What isthe problem with windowsNTLM?Which tool isused
insist of windows NTLM for authentication? Explainin detail. [8]

Q6) How VLAN hopping attack is executed? State & explain the consequences of
VLAN Hopping. [8]

Q7) What is confidentiality Attacks in WiFi? Can Wireshark be used as tools for
confidentiality?I1f yesexplain how? [10]

> >



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

PA-667 [Total No. of Pages: 2
[5928]-111

M.E. (Computer Networks)
WIRELESSSENSOR NETWORKS
(2017 Pattern) (Semester - 1) (510203)

Time: 3Hourg] [Max. Marks: 50
I nstructions to the candidates:

1) All questions are compulsory.

2) Neat diagrams must be drawn wherever necessary.

3) Assume suitable data, if necessary.

Q1) @ ExplainOne-shotinteractionsusing Disseminating big datasetsviaSPIN.[6]
b) Explain Data-centric storage with operation of geographic hash tables.[6]

OR
Q2) a) Explain Application-Specific Integrated Circuit (ASIC) with its basic
building blocks, also discuss Advantages, Disadvantages and

Applications of ASICs. [6]

b) Draw the Architecture of a wireless sensor node and explain sensing
subsystemin detail. [6]

Q3) @ Describe LEACH operations a setup phase and a steady-state phase
withfigure. [6]

b) Explain main Characteristics of MAC Protocolsin Sensor Networks.[ 6]
OR

Q4) @ Explain most important Properties of localization and positioning
procedures. [6]

b) Explain possible approaches exists to determine a node’s position in
wireless networks. [6]

PT.O.



Q3) 8

Explain Open-loop and closed loop mechanisms used by Congestion

Detection and Avoidance (CODA) approach. [7]
b) Explain Singlepacket ddivery using multiple pathsby providing aternative
routes, RelnForM, HHB and HHBA. [6]
OR
Q6) @ RMST isdesigned toward guaranteed delivery of large blocks of data
from sensors to sinks, while design of RMST what repair mechanisms
required on different layers. [6]
b) Explain Mechanisms for congestion detection and congestion handling
in WSN. [7]
Q7) @) Explainwith figure Examples of attacks and the CIA model. [6]
b) Discuss various Challenges of providing Security in Wireless Sensor
Networks. [7]
OR
Q8) Write short Notes on (Any Two): [13]
ad  Security Protocol for Sensor Networks-TinySec.
b) Physical Layer and Link layer DoS attacks.
c) Security attacks on DataAggregation and Privacy Attacks.

> > >
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PA-669 [Total No. of Pages: 2
[5928] - 115
M.E. (Computer) (Computer Network)
DATA ALGORITHMS
(2017 Pattern) (Semester - I1) (510210)

Time: 3Hoursg| [Max. Marks: 50
I nstructionsto the candidates :

1) Answer Q.1 or Q2 Q3or Q4, Q5 oor Q.6, Q.7 or Q.8, Q.9 or Q.10,
Q.11 or Q.12

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

Q1) Explain different options of spark solution for secondary sort with suitable
example. [8]

OR

Q2) Insecondary sorted, Givethe example of your choiceto explain thefollowing
terms and their importance : Logical (Key, value) pair, Natural key, Natural
value and composite key. [8]

Q3) What is left outer join operations in database? What is significance of |eft
outer join in real world situation? Give suitable SQL for the same. With the
help of SQL explain what is mean by Left inleft outer join. [8]

OR
Q4) Left Outer Join (T, T,, K) ={(k, t,, t) wherek € T K andk € T,K}
U{(k t, null) wherek € T .Kandk ¢ T,.K}

Aboveisthe given amathematical definitioninterm of set theory for |eft outer
join.
What K, T and T, signifies, take suitable example and explain? [8]

P.T.O.



Q5) What is Order inversion? Write down code for order inversion and In what
sense doesit invert order? Give the advantages of order inversion. [9]

OR
Q6) “Onecan sort theinput dataand then easily select theK largest recordsfrom

the sorted file. Thisis often the most efficient method for very large K” to
implement this sort give the construct of Map and Reduce functions.  [9]

Q7) What is market basket analysis? What are the association rules? What isthe
role of association rulesin market basket analysis? In the following example
calculate support, confidence and lift [8]

*  Assume there are 100 customers
* 10 of them bought milk, 8 bought butter and 6 bought both of these.

OR
Q8) What is the purpose of market basket analysis? Give suitable example of
application and explain market basket analysis using spark. [8]

Q9) Explaininbrief five method template for implementing scatter search.  [9]
OR

Q10) What isthe scatter search algorithm?What are its characteristics? And Give
the algorithmic procedure. [9]

Q11) Explain Bellman's equation and acyclic graph. What is significance of

bellman’s equation in shortest path finding? [8]
OR
Q12) Apply The Min Cost Flow Linear Program using network simplex method
for the following graph to find the network linear program. [8]
\ /@}%@
b 2.8 f
\ 1{D)

/ 5.$8 3.$3
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PA-670 [Total No. of Pages: 2
[5928]-116
M .E. (Computer Networks)
FAULT TOLERANT SYSTEMS
(2017 Pattern) (Semester - I11) (610201)
Time: 3Hourg] [Max. Marks: 50

I nstructions to the candidates:
1) Answer six questions.
2) Neat diagram must be drawn wherever necessary.
3) Figuresto theright side of question indicate full marks.

Q1) Explainvariouserror correction codesin detail with examples? [9]
OR

Q2) Explain Combinatoria (Continuous) Model in detail with example? [9]

Q3) Explainindetail about Sequential Fault Diagnosis M ethods? [9]
OR

Q4) What isfault modeling? Explain fault modeling levelsin detail ? [9]

Q5) Explain Depth-First Search routing algorithm for fault tolerant in Hypercube? 8]
OR

Q6) Explain Message Routing Based on Current Node, Destination Node and Flag
Bitswith algorithms? [8]

Q7) What is Hierarchical Cubic Network (HCN)? Explain HCN (2, 2) network in
detail with diagram? [8]

OR
Q8) Explain Edges Groups, Construction, Degree and Diameter in detail ? [8]

PT.O.



Q9) ExplainvariousClassificationsof Fault-Tolerant Switching Architectures?[8]
OR
Q10)What isfault tolerance? Explainin detail ? [8]

Q11)Compare issues in various checkpoint schemes for wireless networks?  [8]

OR
Q12)Explainthefollowing terms [8]
) Faults
i) Errors
i) Failures
Iv) Pocessresilience
é¢ ¢ o
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[5928]-117
M.E. (Computer Networks)
MOBILE AD HOC NETWORKS
(2017 Pattern) (Semester - 111) (610202)

Time: 3Hourg| [Max. Marks: 50
I nstructions to the candidates :

1) All questions are compulsory.
2) Neat diagrams must be drawn wherever necessary.
3) Assume suitable data, if necessary.

Q1) a Compare the prosand cons of using scheduling-based MAC protocols
over reservation based MAC protocols. [6]

b) Why TCPisnot suitable in wireless environment? Compare Snoop TCP
and Indirect TCP, [6]

OR

Q2) a What aretheissuesin designingaMAC protocol for ADHOC wireless
networks? Explain any onein detail. [6]

b) What are the various steps involved in a handoff? State the differences
between network-initiated and mobile-initiated handoffs. [6]

Q3) @ What are the advantages of multicast routing protocols based on Zone
routing? [6]

b) Why energy management is necessary in ad hoc wireless networks?
Classify energy management schemesin ad hoc wireless networks. [6]

OR

Q4) a Explainvariousnetwork layer attacksin ADHOC wireless networks. [6]
b) What do you mean by path rerouting and path maintenance? [6]

PT.O.



Q5) a Comparewireless sensor network and ADHOC wireless networks. [7]
b) Explain Multi-hop Cellular networks (MCN) best effort architecture. [6]
OR

Q6) a Listthevarious data dissemination methods in sensor network. Explain
any onein details. [6]

b) Explain Low Energy Adaptive Clustering Hierarchy (LEACH) network
architecture. [7]

Q7) @ Whatare themajor factorsto be considered while selecting alight source
for designing amobile network using optical wirelesstechnology? [7]

b) What are the important features that make the UWB systems applicable
for high-speed mobile communications? [6]

OR
Q8) Write Short Notes on (Any Two) : [13]
a) Advantages and Disadvantages of UWB.
b) Bandwidth-Conscious MNs.
c) Optical WirelessWDM.

* ¥ *
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[5928]-118

M.E. (A.I & D.S./Computer)
MATHEMATICAL FOUNDATION FOR DATA
SCIENCE (2017 Pattern) (Semester - 1) (510301)

Time: 3Hourg] [Max. Marks: 50

I nstructions to the candidates:
1) Answer Qlor Q.2 Q3or Q4 Q50r Q.6 Q.70r Q8 Q.90r Q.10, Q.11 or Q.12.
2) Neat diagrams must be drawn wherever necessary.
3) Figuresto theright indicate full marks.
4) Assume suitable data, if necessary.

Q1) & Inagroup of 100 persons, 72 people can speak English and 43 can
speak French. How many can speak English only? How many can speak
French only and how many can speak both English and French?  [3]

b) Represent the given Graph using adjacency list or Adjacency Matrix.
Write Depth First Search Traversal of given graph considering 2 asstarting
vertex. [6]

OR
Q2) @) Provethefollowing by using Venn diagram. [6]

) (AnB)nC=An(BNC)

i) AU(BNC)=(AuB)n(AUC)

b) Thefollowing numbers are inserted into an empty binary search treein
the given order: 20, 10, 30, 50, 15, 12, 16, 40, 14. Construct tree and

writeitsInorder traversal. [3]

PT.O.



Q3) a)

b)

Q4) a)

b)

Q) 8

b)

Q6) a)

b)

For given attribute marks val ues: [4]

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. Compute mean, median, mode, standard

deviation.

Compare Poisson distribution and Binomial distribution. [4]
OR

Explainfollowing for numerical datausing example: [6]

)  Quantile

i)  Five Number summary

A bag contains 2 white balls, 3 black ballsand 4 red balls. In how many
ways can 3 balls be drawn from the bag, if at least one black ball isto be
included in the draw? [2]

For given attribute marksval ues: [9]
10, 90, 30, 20, 50, 30, 60, 40, 70, 40, 30, 60, 80, 20

Compute standard deviation, Range, Inter Quartile Range (IQR), five
number summary plot it using boxplot.

Explain concept and application of Skewness & Kurtosis. [4]
OR
Compute covariance of age and glucose values given below: [4]

(Age-15,2, 16,12, 11)
(Glucose-1.7,1.9,18,15, 1)

Explain any two graphical representation methodsfor qualitative data.[9]
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Q7) a)

b)

Q8) &)
b)

Q9) a)

b)

Use these methods to normalize the following group of data: [4]
20, 30, 40, 60, 100
)  z-scorenormalization

i)  z-score normalization using the mean absol ute deviation instead of
standard deviation

Explain any oneProbabilistic mode swith hidden variablesusing example[4]
OR

Find corrdation of following dataset x={2,5,6,8,9},y={4,3,7,5,6}.[3]

Consider following dataset, predict the classlabel using Naive Bayesian

classification for tuple (Yes, No, Male, Yes, B). [9]
Owns home | Married | Gender | Employed |Credit rating | Risk class
Yes Yes Made Yes A B
No No Female Yes A A
Yes Yes | Femae Yes B C
Yes No Made No B B
No Yes | Femde Yes B C
No No Female Yes B A
No No Mde No B B
Yes No Female Yes A A
No Yes | Femde Yes A C
Yes Yes | Femae Yes A C

Solve the following system of equations using matrix Decomposition
method: [4]

X+ X,+X,=1,4X,+3X,-X,=6,3X,+5X,+3X,=4
Explain one application of Jacobian Matrix. [4]
OR
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Q10)a) Findtheeigenvaluesof thematrix: [4]

:

b) Explaintwo formsof Chain Rule. [4]

Q11)a) Overfittingand Multicollinearity with respect to regression. [4]

b) Findlinear regression equation for the following two setsof data:  [4]

X 1 2 3 4 5 6 7

Y 9 8 10 12 1" 13 14

OR

Q12)Suppose we have the following dataset with one response variable Y and two
predictor variables X1 and X2. Fit amultiple linear regression model to this
dataset. [8]

X1 | 60 62 67 70 71 72 75 78

X2 | 2 25 24 20 15 14 14 1

Y |140 | 155 | 159 | 1/9 | 192 | 200 | 212 | 215
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[5928]-119

M_.E. (Computer Engineering) (Data Science)
BASICSOF DATA SCIENCE
(2017 Pattern) (Semester - 1) (510302)

Time: 3Hourg] [Max. Marks: 50
I nstructions to the candidates:
1) Answer Qlor Q.2 Q3or Q4 Q50r Q.6 Q.70r Q8 Q.90r Q.10, Q.11 or Q.12.
2) Neat diagrams must be drawn wherever necessary.
3) Figuresto theright indicate full marks.
4) Assume suitable data, if necessary.

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

Q1) @ What isdata science? Explain first two steps involved in data science
process. [5]

b) Differentiate between - [4]
)  Structured Data and Unstructured Data
ii) BigDataandLittle Data

OR
Q2) @ Whatistheroleof aData Scientist intheindustry? [9]
b) Explainfollowing stepsinvolved in data science process. [4]

)  Datapreparation
i) Dataexploration

Q3) What is data distribution? Explain following representation of a distribution
with exmaple. [8]

a) Probability Mass Function
b) Cumulative Distribution Function
OR
Q4) Explain Summarizing the Datain EDA processin detail with example. [8]

PT.O.



Q5) Write K-nearest Neighbors algorithm. Suppose you have given the following
datawhereweight andy arethe height input variables and Classisthe dependent

variable. [9]

Weight height Class
51 167 underweight
62 182 normal
69 176 normal
64 173 normal
65 172 normal
56 174 underweight
58 169 normal
57 173 normal
55 170 normal

Apply KNN algorithm to predict the class of new data point weight = 57 kg
and height = 170 cm using Euclidean distance. Assume k = 3.

OR

Q6) Write K means algorithm. Using k-means a gorithm, cluster following datainto
two clusters. Show each step of clustering. [9]

X Y

185 12

170 56

168 60

179 63

182 12

188 7

[5928]-119 2



Q7) @ Whatisdatavisualization and explain for what it used for? [4]

b) Explainfollowing bivariate datavisualization techniques. [4]
i) Barplot
i)  Scatter plot
OR
Q8) @ Whatisdatavisualization? Explaindifferent typesof visuaization. [6]
b) Explaindataencodingin detail. [2]

Q9) @) Belowisautility matrix representing ratingsby usersA, B, C,D,Eand F
for items athrough f. Calculate the Jaccard distance between item a and

b. [4]
User\item a b o d e f
A 1 1 0 0 0 0
B 1 1 1 0 0 0
C 1 0 0 0 0 0
D 0 1 0 1 0 0
E 0 0 0 0 1 1
F 0 0 0 0 1 1
b) What isutility matrix in recommendation system? Explain key problems
for recommender system to figure out valuesin utility matrix. [4]
OR

Q10)What isaCollaborative-Filtering based recommendation system? Explain the
advantages and disadvantages of Collaborative-Filerting based recommendation
system. [8]

Q11)What is social network? What are the essential characteristics of a social

network. [8]
OR
Q12)Explain Girvan-Newman Algorithm with example. [8]
> o >
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[5928]-12
M.E. (Civil) (Environmental Engineering)
PHYSICO - CHEMICAL PROCESSFORWATERAND
WASTEWATER TREATMENT

(2017 Pattern) (Semester - |) (501063)

Time : 3 Hoursg] [Max. Marks : 50
Instructionsto the candidates :

Q1)

Q2)

Q3)

Q4)

Q5)

1) SolveQlor Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8, Q9 or Q10, Q11 or Q12, Q13

or Q14, Q15 or Q16.

2) Figuresto the right indicate full marks.
3) Your answers will be valued as a whole.
4) Assume suitable data, if necessary.

Enlist and discuss any one of the reactors that are used for waste water

treatment. [9]
OR

Itisrequired to prepare 1250 kg of a solution composed of 12 wt.% ethanol

and 88 wt.% water. Two solutions are available, the first contains 5 wt.%
ethanol, and the second contains 25 wt.% ethanol. How much of each solution

are mixed to prepare the desired solution? [9]
Why isAeration Important for Wastewater Treatment? [9]
OR

Design atube settler for increasing the capacity of an existing settling tank
provided for awater treatment plant (WTP) from 0.1314-0.3285 m®/s. The
existing tank dimensions are 9.14 m x 39.62 m x 3.66 m. Raw water has a
turbidity of 20-25 JTU and temperature of up to 4.4°C. Effluent turbidity
desired is 1-5 JTU. [5]

Discussthe Energy of interaction between two colloidal particlesintheform
of attraction by van der Waals' forces and repulsion by electrostatic forces.

(5]
OR

P.T.O.



Q6) Water receiving an average degree of pretreatment and responding in average
fashion to coagulation is to be filtered at a rate of 122 L/min/m? through a
layer of sand grains 0.1 cm in diameter. Find the requisite minimal depth of
sand that will prevent breakthrough of turbidity at aterminal loss of head of
2.44 m. Take value of the breakthrough index as 1 x 103, [5]

Q7) Draw and discussthe generalised biological processreactionintheActivated
Sludge Process. [5]

OR
Q8) Discussin details about Tube-Type Clarifier Package Plants. [9]

Q9) Discuss the influence of temperature and hydrogen ion concentration on
anaerobic digestion. [7]

OR
Q10) Discussthefour interacting microbial reactionsin anaerobic digestion. [7]

Q11) What isimportance of Nutrient Balancein Anaerobic Digesters? [7]
OR
Q12) Explain how microbial growth isafunction of substrate concentration. [7]

Q13) Enlist and discuss the Oxidizing agents useful in Water and Wastewater
Treatment. [8]

OR
Q14) Explainin detail the thermodynamics of redox reactions. [8]

Q15) What are the types of RO membrane modules? Discuss any one in detail.

[8]

OR
Q16) Givenoteon: [8]
a) Concentration Factor
b) Osmotic Gradient
c) Osmotic Pressure
d) Tonicity
PP P
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[5928]-120

M.E. (Computer) (Data Science)
BIGDATA ANALYTICS
(2017 Pattern) (Semester - 1) (510303)

Time: 3Hourg] [Max. Marks: 50
I nstructions to the candidates:
1) Answer Qlor Q.2 Q3or Q4 Q50r Q.6 Q.70r Q8 Q.90r Q.10, Q.11 or Q.12.
2) Neat diagrams must be drawn wherever necessary.
3) Figuresto theright indicate full marks.
4) Assume suitable data, if necessary.

5) Use of logarithmic tables slide rule. Mollier charts, electronics pocket calculator
and stream tables is allowed.

Q1) Define Big Data Analytics? What are different Tools used for Big Data
Analytics? Explain with suitable example. [9]

OR

Q2) List the key roles for a successful analytics project. Explain the following
rolesin detailswith example. [9]

a DataEngineer

b) DataScientist

Q3) Define Distributed Computing. Explain theworking of adistributed computing
environment with appropriate diagram. [9]

OR

Q4) Explain the working of APache Hadoop with suitable components and
architecture diagram. [9]

PT.O.



Q5) Compare Pig and Hive. Explain different execution modes available in Pig.
Explainin brief the applications of PIG [8]

OR

Q6) Describe Apache Zookeeper. Explain the working of Apache Zookeeper in
brief and List the benefits of the samein Big Data problems. [8]

Q7) Explain how Spark runs applications with the help of its architecture and
suitable example. [8]

OR

Q8) What isApache Spark RDD?Why dowe need RDD in Spark? Explain different
Features of Spark RDD in detail. [8]

Q9) Describerole of PySpark in Big DataAnalytics. Explain the various PySpark
persistencelevelsin details. [8]

OR

Q1lO)What different cluster managers does Apache Spark offer? Briefly explain
each. [8]

Q11)List themgor challengesof DataVisualization. Visualizationisafantastic tool
for understanding, analyzing, and sharing information. Justify the statement.[ 8]

OR
Q12)Describe Big DataVisualization?What isthe Need for advanced visualization
techniquesin big data? [8]
> o >
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[5928]-121

M.E. (Computer Engineering) (M aster of Data Science) (Artificial
Intelligence & Data Science)

RESEARCH METHODOLOGY
(2017 Pattern) (Semester - 1) (510101)

Time: 3Hourg] [Max. Marks: 50
I nstructions to the candidates:
1) Answer Qlor Q.2 Q3or Q4 Q50r Q.6 Q.70r Q8 Q.90r Q.10, Q.11 or Q.12.
2) Assume suitable data, if necessary.
3) Neat diagrams must be drawn wherever necessary.
4) Figuresto theright indicate full marks.

Q1) @ Describe the techniques for defining aresearch problem. [9]
b) Comparequalitative and quantitative research. [4]
OR
Q2) Briefly describe the different steps involved in aresearch process. [9]
Q3) Explain the research proposal elements with a simple case study. [9]
OR
Q4) Explaintherole of: [9]

ad) Paper and book publications in research work.
b) E resourcesfor collecting research papers of related work.

Cc) Literaturereview.

PT.O.



Q5) Find the coefficient of correlation between X and Y for the following data
Coefficient of correlation between X and Y for the following data. [8]

X11]2 3 4 5 6 7 8 9

Y |10 11 12 14 13 15 16 17 18
OR

Q6) Explain with example: [8]

a Typel error
b) Typell error

c) Confidencelevel

Q7) Explain need and working of Monte Carlo optimization. How the cost function

Is used for optimizations? [8]
OR
Q8) Explain the need and working of the Gradient optimization method with
example. [8]
Q9) Explain and illustrate the procedure of selecting arandom sample. [8]
OR

Q10)What points should be taken into consideration by aresearcher in developing
asample design for aresearch project? [8]

Q11)Explain the techniques of Dissemination of research findings and Reporting

Interpretation of results. [8]
OR
Q12)Explain the technique and importance of the oral presentation of research
findings. Isonly oral presentation sufficient? If not, Why? [8]
e
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PA-676 [Total No. of Pages: 2
[5928] - 122
M.E.(A.I&D.S /Computer Eng.)
DATAWAREHOUSING & MINING
(2017 Pattern) (Semester - I11) (510308)

Time: 3Hoursg| [Max. Marks: 50
I nstructionsto the candidates :

1) Answer Q.1 or Q2 Q3or Q4, Q5 oor Q.6, Q.7 or Q.8, Q.9 or Q.10,
Q.11 or Q.12.

2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right indicate full marks.

4) Assume suitable data if necessary.

5) Use of scientific calculator is permitted.

Q1) Define Data Warehouse. List at least 6 characteristics or features of a Data
Warehouse. Explain the various data sources of the data warehouse. [9]

OR

Q2) List the key challengesin the implementation of Data Warehouse. What type
of processing take place in a data warehouse? Describe in detail. [9]

Q3) Listthemajor areasinthe datawarehouse. Relate the architectural components
to the major areas. Describein detail. [9]

OR

Q4) Define metadata and its types. Explain in brief why metadatais essential for
the end users and IT. [9]

Q5) Explainin brief dimensional modeling basics for data warehouse. Describe
the STAR schemaal ong with fact and component tableswith suitable example.

(8]
OR

P.T.O.



Q6)

Q7)

Qg)

Q9)

Givereasons. Why do you believe that ETL operationsin a data warehouse
environment arethe most challenging? [8]

Explain in detall the stages in redlization of the information potential with
suitablediagram. [8]

OR

List the essential features necessary for user-information interface and Explain
in brief OL AP implementation considerations. [8]

What is market basket analysis? Explain in brief with suitable example of
mining frequent pattern. (8]

OR

Q10) Namethe major phases of adatamining operations. Explainin brief thetype

of activitiesin them. [8]

Q11) Listthemajor activities during datawarehouse deployment. Describethe key

task of any two activitiesin detail. [8]

OR
Q12) Describe any four different types of action for growth planning prompted by
the statistics collected. [8]
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[5928]-123

M.E. (Computer Engineering) (Master of Data Science)
MACHINE LEARNING
(2017 Pattern) (Semester - 11) (510309)

Time: 3Hourg] [Max. Marks: 50
I nstructions to the candidates:
1) Answer Qlor Q.2 Q30r Q4, Q50r Q.6 Q.70r Q.8 Q9or Q.10, Q.11 or Q.12.
2) Neat diagrams must be drawn wherever necessary.

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

4) Figuresto theright indicate full marks.
5) Assume suitable data, if necessary.

Q1) @ Whatisclassification?Explain Binary and multi-classclassification with

example. [9]
b) Differentiate between Generative and Discriminative Machine Learning
Model. [4]

OR
Q2) & Define Machine learning. Explain following types of machine learning
withexample. [9]

)  Supervisedlearning
i)  Unsupervisedlearning
i)  Semi-supervised learning
IV)  Reinforcement learning
b) Explaingrouping and grading modelsin detail. [4]

Q3) Explain biasand variance. What isthe rel ationship between bias and variance?

[8]
OR
Q4) Definefactor analysis. State and explain different types of factor analysis.[8]

Q5) @ WhatisRegresson?Explainsmpleand multivariatelinear regression.[4]

b) Writeand explain KNN algorithm. [4]

OR
Q6) @ Explain support vector machines as alinear and non-linear classifier in
detail. [4]
b) Write and explain functioning of perceptron with suitable diagram of
perceptron. [4]

PT.O.



Q7) Consider thefollowing transactions.

Transaction I[tems
T1 Bread, Jelly, Peanut Butter
T2 Bread, Peanut Butter
T3 Bread, Milk, Peanut Butter
T4 Beer, Bread
T5 Beer, Milk

Calculate the support and confidence for the following association rules

d Bread - > Peanut Butter
b) Jdly->Milk
c) Beer->Bread

OR
Q8) Construct decision treefor following example.
Size Color Shape Class

Medium Magenta Round A
Large Magenta Round A
Large Blue Round A
Medium Blue Round A
Medium Black Round B
Large Black Cube B
Large Magenta Cube B
Large Black Round B
B

Medium Magenta Cube

Q9) What isNalve Bayes Classifier? Explain how it workswith example.
OR

Q10) Explainin detail Gaussian Mixtures and compression based models.

Q11) Write a short note on :
a  Author profiling
b) Diagnosis of crop disease

OR
Q12) Write a short note on :
a Fraud detection
b) Languageidentification
VOV
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Total No. of Questions: 12] SEAT No. :
PA-678

[Total No. of Pages: 2
[5928] - 124

M.E. (Computer Engineering) (Master of Data Science)

SOFT COMPUTING
(2017 Pattern) (Semester - I1) (510310)

Time: 3Hoursg| [Max. Marks: 50
I nstructionsto the candidates :

1)
2)

3)
4)

Ql) 8
b)

Q2) &

b)

Q3) 8
b)

Q4) 8
b)

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

Neat diagrams must be drawn wherever necessary.
Figures to the right side indicate full marks.
Assume suitable data if necessary.

What is soft computing? Explain the methods in soft computing.  [5]

Differentiate between Hard and Soft Computing. [4]
OR

Explainthe Fuzzy set operators, Union, I ntersection, complement, cross

product and max product composition with example. [5]

What is Fuzzy relation? Explain with example. [4]

What isdefuzzification? Explain two methods of defuzzification.  [5]

Explain Fuzzy ‘if theelse’ rule. [4]
OR

Explain the components of Fuzzy inference systems. [9]

How fuzzy decision making isused in expert system? [4]

Q5) Explainthe operatorsin Genetic algorithms with two examples each. [8]

OR

Q6) How genetic algorithmisapplied in optimization problem? [8]

P.T.O.



Q7) Whatisartificial neural network? Explain the method of perception network
architecture, training and testing. [8]

OR

Q8) How back propagation learning is carried out? Givewith an example.  [8]

Q9) What isassociative memory network? Give the types of associative network
with architecture. [8]

OR

Q10) How unsupervised learning iscarried out with neural network? [8]

Q11) How hybrid systemsare useful compared to single soft computing a gorithm?
[8]

OR

Q12) Explain the optimization of Travelling salesperson problem with Genetic
algorithm. [8]
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Total No. of Questions : 12] SEAT No. :

PA-2904 [Total No. of Pages : 2

[5928]-125
M.E. (Computer Engineering) (Data Science)
DEEP LEARNING
(2017 Pattern) (610301) (Semester - 111)

Time: 3Hourg| [Max. Marks: 50
Instructions to the candidates :

1) AttemptQ.lor Q.2,Q.30r Q.4,Q.50r Q.6,Q.70r Q.8, Q.90r Q.10, Q.11 or Q.12.

2) Neat diagrams must be drawn wherever necessary.

3) Figuresto theright indicates full marks.

4) Assume suitable data, if necessary and clearly state.

5) Use of cell phoneis prohibited in the examination hall.

6) Use of electronic pocket calculator is allowed.

Q1) Why We Need Backpropagation? Explain the algorithm in detail. State the
advantages and disadvantages. [9]

OR
Q2) What isdeep learning, explain its uses and application and history. [9]

Q3) What is PCA (Principle Component Analysis)? Explain the assumptions and

limitations of PCA? Enlist the applications of PCA. [9]

OR
Q4) What isgradient decent. Explain following three variants of Gradient Descent:
Batch, Stochastic and Mini batch. [9]

Q5) What is Dropout? How it solve problem of over fitting? Give the process of

implementing dropout in deep neural networks. [8]

OR
Q6) @ ExplanEarly stopping?What criteriawould you usefor early stopping? 5]
b) What are Ensemble Methods? [3]

PT.O.



Q7) Explainthedifferent layersin CNN. Why do we useaPooling Layer inaCNN?
[8]
OR

Q8) How to apply guided backpropagation to enhancetheinterpretability of CNN.
Justify with suitable example. [8]

Q9) Explain GenerativeAdversaria Network and Compare Variationa Autoencoders

and Generative Adversarial Network? [8]

OR
Q10)How to apply autoencoders for dimensionality reduction? Discuss the types
of Autoencoders. [8]

Q11)Explain the architecture of an LSTM network. In what situations would you
prefer to use LSTMs over smple Neural Nets? [8]

OR
Q12)Explain RNN and its application? What are the limitations of RNN? [8]

VVVV
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Total No. of Questions : 12] SEAT No. :
PA-679

[Total No. of Pages : 2

[5928]-126
M.E. (Computer Engg./Data Science)
DATA MODELING AND VISUALIZATION
(2017 Pattern) (Semester - 111) (610302)

Time: 3Hourg| [Max. Marks: 50
I nstructions to the candidates :

1)
2)
3)
4)

Ql) a

b)

Q2) 4
b)

Q3) 4

b)

Q4) a
b)

All questions are compulsory.

Neat diagrams must be drawn wherever necessary.
Assume suitable data, if necessary.

Figuresto the right indicate full marks.

What are the advantages of visualization? [3]

Explain different data types like textual, nominal and ordinal data with

examples. [9]
OR

Define DataVisualization and termsof definition. [4]

What are the four stepsin working with data? Explain. [4]

How the histogram and scatter plotsare useful invisualization of Numerical

data? [4]

Explain the box plot used in understanding the data dispersion with the

help of diagram. [4]
OR

How the streamlines are used in visualization of the Flow? [3]

Which parameters can be used to measure the Dispersion of Data? Give
examplesfor any two. [9]

PT.O.



Q5) How Tree maps and Heat maps are used for visualization of non numeric

data? Explain with example. [8]
OR
Q6) Explainthenodelink diagram and shade mapswith example. [8]
Q7) Explaindifferent methodsto deal with high dimensional data? [9]
OR

Q8) Explainthe stepsof Principle Component Analysis PCA with example. [9]

Q9) Explainthe Gestalt lawsof Proximity and similarity with example. [9]
OR
Q10) Explainthe Gestalt laws of connectedness and Continuity with example. [9]

Q11) Explainthedifferent features of Tableau used in visualization. [8]
OR
Q12) How to evaluate agood visualization. Justify your answer. [8]
* X %
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Total No. of Questions : 12] SEAT No. :

PA-680 [Total No. of Pages : 2

[5928]-127
M.E. (Cyber Security)

MATHEMATICAL FOUNDATIONS FOR CYBER
SECURITY

(2017 Pattern) (510401) (Semester - 1)

Time: 3Hourg| [Max. Marks: 50
Instructions to the candidates :
1) SolveQ.lor Q.2 Q30r Q4, Q50r Q.6 Q.70r Q.8 Q.9or Q.10, Q.11 or Q.12.
2) Neat diagrams must be drawn whenever necessary.
3) Figuresto theright indicate full marks.
4) Assume suitable data if necessary.

Q1) What are different binary operations? Explain with suitable exampl es. [8]
OR
Q2) Give linear congruence equations for the solutions of 8 Queens problems.[8]

Q3) Define groups? What do you mean by cyclic groups, cosets? Explain with

suitable examples. [8]
OR
Q4) Discuss|attice as algebraic system. [8]
Q5) What isrelative prime? How to check primeness of number. [8]
OR

Q6) Explain Euler's Theorem. Givethe general formulafor computing ¢(n). [8]

Q7) What arevariousfactorization methods? Explain any onewith suitable examples.
[8]

OR
Q8) Discuss quadratic congruence modulo a prime with example. [8]

PT.O.



Q9) Explainconditional probability with examples.
OR
Q10)Explain Markov-chain model in detail.

Q11)Write a short note on -
a Equivaence of codes.
b) Linear codes.

OR
Q12)Write a short note on -
a Hamming codes.
b) Hadamard code.
VVVV
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Total No. of Questions : 7] SEAT No. :

PA-681 [Total No. of Pages : 1

[5928]-128
M.E. (Cyber Security)
MODERN CRYPTOGRAPHY
(2017 Pattern) (Semester - 1) (510402)

Time: 3Hourg| [Max. Marks: 50
Instructions to the candidates :

1) Q. No. 7iscompulsory, solve any five from Q. No. 1to Q. No. 6.

2) Figuresto theright indicate full marks.

3) Neat diagrams must be drawn wherever necessary.

4) Assume suitable data, if necessary.

Q1) What isperfect security? Describe semantic security, itsconnection with weaker
security notions and consequences? [8]

Q2) Differentiate between stream ciphersand block ciphers. Discussany four modes
of operation of block ciphers. [8]

Q3) Define non-singular elliptic curves suitable for use in cryptography. Consider
an elliptic curve E (1, 1). Compute the result of addition of the points P(0, 1)
and Q(0, 1) on the given curve. [8]

Q4) Describe digital certificates. How digital signatures are different from digital
certificates? Explain the components of digital signature. [8]

Q5) Comment on " Cyber Security Laws and Regulations- current statusin India".
[8]
Q6) Write short note on : [8]
a8  Steganography
b) Digital Signatures

Q7) Elaborate security policy objectivesand security metrics. Discusscyber security
management in detail. [10]

VVVV



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

PA-3185 [Total No. of Pages: 2

[5928]-129
M .E. (Computer Engineering)
CYBER SECURITY

Secur e SoftwareDesign, Coding Practicesand Ethics

(2017 Pattern) (Semester - 1) (510403)

Time: 3Hourg] [Max. Marks: 50
I nstructions to the candidates:

1
2)
3)
4)

Ql) g
b)

Q2) &)
b)

Q3) 8
b)

Q4) &)

b)

Q5) 8
b)

Attempt Q.1 or Q.2, Q.30or Q.4, Q.50r Q.6, Q.7 or Q.8.
Figure to theright side indicates full marks.

Neat diagrams must be drawn wherever necessary.
Assume suitable data, if necessary.

Explain the principles of software engineering ethics. [9]

Explain the objective of software security. [4]
OR

Why is security a software issue? [9]

Explain the principles of software assurance. [4]

Discuss the most common requirements Elicitation Techniques. [9]

What €licitation techniques can be used with SQUARE? [4]
OR

What are the common approaches followed for developing high-level

and detailed requirements using SQUARE? [9]

Explain architecture risk management, with example. [4]

Explain OWA SP Software assurance maturity model. [8]

What is the secure software devel opment life cycle (SDLC)? [8]
OR

PT.O.



Q6) a)
b)

Q7) 8

b)

Q3) a)

b)

What are secure coding principles? [8]

Explain security breach. What are the three main causes of security
breaches? [8]

What is penetration testing software? What arethe 5 stages of penetration
testing? [8]

Explain the any four main methodol ogies of threat modelling? [8]
OR

Describe the common methods for managing vulnerabilities. How do
you manage vulnerability management? [8]

Explain risk-based testing strategy with different approaches in cyber
security? [8]
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Total No. of Questions: 12] SEAT No. :

PA-590 [Total No. of Pages: 2

[5928]-13
M.E. (Civil) (Environmental Engineering)
ENVIRONMENTAL SANITATION
(2017 Pattern) (Semester - |) (501064)

Time : 3 Hoursg] [Max. Marks : 50
Instructionsto the candidates :

Q1)

Q2)

Q3)

Q4)

Q5)

Q6)

Q7)

Qg)

1) SolveQlor Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8, Q9 or Q10, Q11 or Q12.
2) Figures to the right indicate full marks.

3) Your answers will be valued as a whole.

4)  Assume suitable data, if necessary.

Discuss the role of Micro-organisms in communicable diseases. [9]
OR

How diseases communicated by discharges of intestines? Discuss. [9]

Give short note on with an example [9]

a Control of Insects
b) Control of Rodent

OR
Discussin details any two fly control methods. [9]
How study of factorsrequired inindustrial Sanitation? [9]
OR
What isindustrial poisons? Discuss. [9]

How population habits and environmental conditions affect the rural
sanitation? [5]

OR
Discuss the rural sanitation improvement schemes. (Any Two) [9]

P.T.O.



Q9) 3

b)

Q10) a

b)

Qll) &)

b)

Q12) g

b)

How one-pipe system and two pipe system are differ to each other?
Discuss. [7]

Discussthe factors affecting the design of water supply in buildings. [7]
OR

What is Break pressure tank system and hydro-pneumatic system?
Discuss. [7]

Discuss the steps involved in design of water pipes. [7]

Discusswith suitable sketches about Gully Trapsand Intercepting Traps.
[8]
Discuss about- Flushing Cistern, Wash Basin, Lavatory Basin and Sink.
[8]

OR

What are the principles governing design of building drainage? Discuss
indetail. [8]

What isdrainage design of high rise buildings? Discussin details. [8]

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

PA-682 [Total No. of Pages : 1

[5928]-136
M.E. (Electrical) (Control Systems)
OPTIMIZATION TECHNIQUES IN CONTROL SYSTEM
(2017 Pattern) (503101) (Semester - 1)

Time: 3Hourg| [Max. Marks: 50
Instructions to the candidates :

1) Answer Q.lor Q.2 Q30r Q4,Q50r Q.6,Q.7or Q.8.

2) Figuresto theright indicate full marks.

3) Neat diagrams must be drawn wherever necessary.

4) Useof algorithmictablessiderule, Mollier chartsand electronic pocket calculator

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

Ql) @ Explainwhatyouunderstand by relativeand globa maximaand minima[5]
b) Explainwhat you mean by unimodel function. [4]

OR
Q2) Findthe Maximaand Minimaif any of thefunction F(X) = 8x® —12x? + 20x— 4.

[9]

Q3) UseLagrange multiplier gpproach to minimize thefunction F(X) = 2X 2+ X 2+ 3
X2+ 10X, + 8X,+ 6X, — 100 subjected to g(x) = X, + X, + X, = 20

X, X, X, >=0. [9]

OR
Q4) What do you understand by optimization and write the necessary condition
for relative minimum of function of singlevariable. [9]
Q5) Explainthemethod of conversion of non-serial system to serial system problem.
[16]

OR

Q6) Explain concept of sub optimization and principle of optimality. [16]
Q7) Explain Stochastic Linear Programming. [16]

OR
Q8) @ Conversion of a Zero-One Polynomia Programming Problem into a
Zero-One LP Problem. [8]
b) Explaintheinteger nonlinear programming. [8]

VVVV



Total No. of Questions : 6] SEAT No. :

PA-683 [Total No. of Pages : 1
[5928]-137
M.E. (Electrical) (Control Systems)
AUTOMATION IN MANUFACTURING
(2017 Pattern) (503102) (Semester - 1)
Time: 3Hourg| [Max. Marks: 50

I nstructions to the candidates :

1)
2)
3)

b)
c)
d)

Q3) 8

Q4) a)
b)
QS5) 8

Q6) a
b)

Answer gquestionsfromn Q.1 or Q.2, Q.3 or Q.4, Q.50r Q.6.
Figuresto the right indicates full marks.
Neat diagrams must be drawn wherever necessary.

State different types of transducers for displacement measurement. [5]

Explain importance of PID controller with Block diagram. [9]
Explain any one type of stepper motor. [4]
What is cyber Physical System and explain its features. [4]
OR

Explainfollowing static characteristicsrelated to sensors [4]
) Staticerror i) Precison

i)  Threshold IvV) Resolution

Write short note on linear motion bearingswith diagrams. [9]
Explainwith diagram completeworking of Hydraulic actuating systems.[ 5]
Explain architecture of Cyber Pysical system. [4]
What are the advantages of Digital Manufacturing? [8]
Explainimportant featuresof Digital Manufacturing. [8]

OR
Explain different methods of Digital manufacturing science? Explain any
one. [8]
Explain Operation Reference Mode of Digital Manufacturing. [8]
Explain End to end Digital integration within smart factory. [8]
Explain characteristics of Industry 4.0. [8]
OR

List out thedriversof Industry 4.0. Explainin detail. [8]
Explain the benefits of Industry 4.0. [8]

VVVV



Total No. of Questions : 5] SEAT No. :

PA-684 [Total No. of Pages : 2

[5928]-138
M .E. (Electrical) (Control Systems)
NON LINEAR CONTROL SYSTEM
(2017 Pattern) (Semester - 1) (503103)

Time: 3Hourg| [Max. Marks: 50
Instructions to the candidates :

1) Figuresto theright indicate full marks.

2) Neat diagrams must be drawn wherever necessary.

3) Useof algorithmictablesdliderule, Moallier chartsand electronic pocket calculator
and steam table is allowed.

4) Assume suitable data, if necessary.
5 Q.5iscompulsory.

Ql) @ Explanfollowingterms [6]
1) Pogtivedefinite
i)  Pogtive Semi-definite
i)  Negativedefinite
b) Explainphysical non-linearity's observed in physical control system. [6]

c) ExplainLiapunov stability criterion. [6]
OR
Q2) @ Express Scalar function given below in Quadratic form & test it for
definiteness
V(%) =8X14%; + 4% + 2X% — 4% X, — 2X,X; [6]
b) Explain deltamethod of constructing a phase plane trgjectory. [6]
c) Explain Popov criterion for absolute stability. [6]
Q3) @ Write short note on notion of sliding mode control. [6]
b) Writeashort note on Input State Linearization. [9]
c) Writeashort note on Chattering as used in Sliding Control. [5]
OR

PT.O.



Q4) Explainthefollowing (any two) : [16]
a) Concept of Variable Structure Control
b) Properties of Sliding Mode Control
c) Effect of disturbance on Sliding Mode Control

Q5) Explainany two of thefollowing: [16]
a Explainany non-linear system design using sliding mode technique.
b) Effect of disturbance on Sliding Mode Control.
c) Matched & Unmatched uncertainty in case of Sliding Mode Contral.

VVVV
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Total No. of Questions: 4] SEAT No. :

PA-685 [Total No. of Pages: 2

[5928]-139
M.E. (Electrical) (Control System)
RESEARCH METHODOLOGY

(2017 Pattern) (Semester - 1) (503104)

Time: 3Hourg| [Max. Marks: 50
I nstructions to the candidates:

1) All questions are compulsory.

2) Figures to the right indicate full marks.

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.

Q1) & Describe different types of research. [9]
b) What are different stepsinvolved in report writing of project. [7]
c) Explainthe standard writing format for research schemesof AICTE and
DST. [6]
OR

Q2) @ Explain about research proposal. Elaborate about literature survey in
writing research proposal. [7]
b) Explainwithillustration propertiesof fieldsand vectors. [9]

2 -2 2 1
c) Let A=|-3 6 0 -1]| reduceA to echelon form using pivoting

1 -7 10 2
method. [6]

Q3) Solveany two
a8 Vv=(3,y,—4) islinear combination of vectorsU, =(1,2,3), U, = (2,3)y)

U, =(3,5,6) Find scalar x,y,z for linear combination. [8]
b) Write short notes on homogeneous and non homogeneous systems. [ 8]
c) Explain Gassian elimination method for solving linear equation. [8]

P.T.O.



Q4) Solve any two

a Foragivensystemfind eigen values, eigen vectorsand Diagonal Matrix

>

Il
N B
P RN
o b~ W

[8]

b) Writesoftware program for finding eigen values & eigen vectorsif system
matrix A isgiven. [8]

c) Write short note on Diagonal form and Jordan form of matrix
representation. [8]
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Total No. of Questions: 12] SEAT No. :

PA-1146 [Total No. of Pages: 2
[5928]-14
M_.E. (Civil - Environmental Engineering)

INDUSTRIAL WASTEWATER TREATMENT AND
MANAGEMENT

(2017 Pattern) (Semester - 11)

Time : 3 Hoursg] [Max. Marks : 50
Instructionsto the candidates :

1) SolveQlor Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8, Q9 or Q10, Q11 or Q12.

2) Figures to the right indicate full marks.

3) Your answers will be valued as a whole.

4)  Assume suitable data, if necessary.

5) Use of electronic pocket calculator and steam table is allowed.

Q1) Discussthe Prevention and Control of Industrial Pollution. [9]
OR

Q2) What are different Source reduction techniques? [9]

Q3) Explain how theAir Stripping Process works. [9]
OR

Q4) What isthe application of Chemical oxidation process? Enlist the commonly
use oxidants. [9]

Q5) Suggest and comment on the treatment & disposal method of effluent from
steel manufacturing industry. [9]

OR

Q6) Discuss the manufacturing process and sources of effluents for paper and
pulp industry. [9]

P.T.O.



Q7) What arethe sources and characteristics of effluent from Petroleum industry?

[3]
OR

Q8) Suggest and comment on the treatment & disposal method of effluent from
Atomic Energy Plant. [9]

Q9) 8

b)

Q10)a)

b)

Ql1)a)

b)

Q12)a)

b)

With suitable sketch discussthe features of Common Effluent Treatment
Plants? [7]

What isthe significance of Zero effluent discharge system? Discusswith
example. [7]

OR

What are the points to be considered during planning of CETP? Discuss
any onein details. [7]

How industries playsimportant rolein wastewater reuse? Comment with
suitable example. [7]

How polymer coagulation is differ than other methods of coagulations?
Enlist the demerits of this method? [8]

Enlist the major components of wastewater treatment plant for
Pharmaceutical industry? Discussitssuitability. [8]

OR

Why the effluent from Dye stuff and dye manufacturing industries are
more harmful. Discusswith suitable example. [8]

Explain adsorption phenomenafor industrial wastewater treatment. [8]

PP ir
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Total No. of Questions: 6] SEAT No. :

PA-686 [Total No. of Pages: 2
[5928] - 140
M.E. (Electrical Engineering) (Control Systems)
MULTIVARIABLEAND OPTIMAL CONTROL SYSTEM
(2017 Pattern) (Semester - I1) (503107)

Time: 3Hoursg| [Max. Marks: 50
Instructionsto the candidates :

1) AnswerQ.lor Q.2,Q.30rQ4,Q.50r Q.6.

2) Figures to the right side indicate full marks.

3) Neat diagrams must be drawn wherever necessary.

4) Use of algorithmic tables dlide rule, Mollier charts and electronic pocket
calculator and steam table is allowed.

5) Assume suitable data if necessary.

Q1) @ Discussthe meritsand demerits of representing the multivariable control
systeminto [5]
i)  Differential operator form.
i)  Transfer matrix form.
i)  State space form.
b) Statethecondition for controllability and observability of multivariable

control system. [4]

c) Whatistheobserver? Explainthe neat block diagram of state estimation
problem using observer. [5]

d) Discussthe formulation of an optimal control problem using quadratic
performance criterion. [4]

OR

Q2) @ Outline the procedure for obtaining the optimal control law for time
Invariant state regulator problem. [9]

b) Explainindecoupling or non-interactive control for multivariable control
system design. [4]

c) Elaborate sliding mode observer and give it’s robustness properties.

[4]
d) Explain with block diagram pole allocation using Linear state variable
feedback in multivariable control system. [5]

P.T.O.



Q3) 8

b)

Q4) 8
b)

Q5) 8
b)

Q6) a)
b)

Explain the Bang-Bang control strategy and state the merits of

Bang-Bang controller. [8]

Discuss step by step procedure of solving optimal control problem using

Pontryagin’sminimum principle. [8]
OR

Explainthe optimal control theory. [10]

Define Hamiltonian. Derive state, Co-state and control equations.  [6]

Defineand explain the singular control solutions. [8]

Explain in details the applications of optimal control in discrete and
continuous systems. [8]

OR
Explainin detailsNumerical solution of matrix Riccati equation. [8]

State and explain comparison between sliding mode observer and
nonlinear Extended state observer (Nonlinear ESO). [8]
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Total No. of Questions: 6] SEAT No. :

PA-687 [Total No. of Pages: 1
[5928]-141

M.E. (Electrical) (Control Systems)
CONTROL OF POWER ELECTRONIC CIRCUITS
(2017 Credit Pattern) (Semester - 11) (503108)

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

1) Answer Q1 or Q2, Q3 or Q4, Q5 or Q6.

2) Figuresto theright indicate full marks.

3) Neat diagrams must be drawn wherever necessary.

4) Useof algorithmictablessliderule, Mollier charts, and electronic pocket Calculator

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

Q1) @ Explaintheroles & objectives of power eectronic converters. [6]
b) Write brief anote on Sampled datatype model, averaged models, large-
signal and small-signal models, behavioural models. [12]

OR

Q2) @ Explaininbrief Control families of Power Electronic Converters. [12]
b) Explain relations between modelling and control of power electronic
converters. [6]

Q3) @ Draw the circuit diagram of Buck-Boost Converter & explain circuit

topologies of it. [12]
b) Write anote on switched type model. [4]
OR
Q4) @ Explain pole placement based on observer design for linear feedback
control. [8]

b) Discusstheexampleof Grid connected single phase DC-AC converter.[8]

Q5) @ Explainvariable structure control of power electronic converters. [8]
b) Draw neat diagram of three phase voltage source grid connected inverter
connected with associated d-q frame control structure and Explain system

modelling steps. [8]

OR
Q6) Explainvariablestructure control design with one application asDC-DC power
stage. [16]
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Total No. of Questions : 8] SEAT No. :

PA-1148 [Total No. of Pages : 2

[5928]-142
M.E. (Electrical-Control System)

DIGITAL SIGNAL PROCESSINGAND ITSAPPLICATIONS

(2017 Pattern) (503109) (Semester - 11)

Time: 3Hourg| [Max. Marks: 50
I nstructions to the candidates :

1
2)
3)
4)
5

Ql) a

b)

Q2) g

b)

Q3) 8

b)

Solve Q.1 or Q.2, Q.30r Q.4,Q.50r Q.6, Q.7 or Q.8.
Neat diagrams must be drawn wherever necessary.
Figuresto the right indicates full marks.

Use of calculator is allowed.

Assume suitable data if necessary.

Describe elementary discretetimesignals. [9]
Explain:

I)  Energy and power signals

i)  Symmetric (even) and Anti-symmetrical (odd) signals

For two-sided z-transform state and prove following properties:  [4]
I)  Linearity property

i)  Convolution property

OR
Determineinverse z - transformof X (z) = 1 . [9]
1+zHa-z"hH?
Explain the Sampling of continuoustime signals. [4]

Define Discrete Time Fourier Transform (DTFT) of sequencex(n). Explain
the following properties of DFT. [9]

I)  Linearity property

i)  Timeshifting property

i)  Frequency shifting property

Iv) Timereversa property

What isthe need of FFT algorithm? Explain DIT FFT agorithm.  [4]

PT.O.



Q4) &)

b)

Q5) 8

b)

Q6) a)

b)

Q7) a

b)

Q8) a)
b)

OR

Explain the Impulse Invariant technique for the design of HR filter and
obtain the mapping formulafor the Impulse Invariant transformation. [ 5]

Describe Butterworth filters. Comment on the pass band and stop band
characteristics a so. [4]

Explain the procedure for designing FIR filter using the Kaiser window.

In what way isit superior to other window functions? [10]
Obtain Direct form and Cascade form realizationsfor thetransfer function
of an FIR system given by : [6]
1 _1 3 —2 1 —1 1 —2
H(z)=|1-—-Z " +=-z2°||11-=Z2 " ——=z
R (S
OR

Write the standard mathematical equation of the Direct form and Cascade
form realizations of an FIR system and explain realization structure in

detail. [6]
A low passfilter isto be designed with the following desired frequency
response : [10]
. 0 — <w<
Hd(ejw): - rld<w<7wl4
e’ mld<w<rT
Determine thefilter coefficientsh (n), if thewindow functionisdefined as
{1 0<n<4
w(n) = .
0 otherwise

Also, determine the frequency response H(e'") of the designed filter.

Discuss the various methods of speed control of electrical machines by

the concepts of digital signal processing (DSP). [8]
Explain various methods of measurement of power by DSP. [8]
OR
Discuss PWM generation by DSP. [8]
Discuss frequency measurement by DSP. [8]
VVVV
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Total No. of Questions : 6] SEAT No. :
PA-688 [Total No. of Pages : 2

[5928]-143
ML.E. (Electrical Engineering) (Control System)
ADVANCED DRIVES AND CONTROL
(2017 Credit Pattern) (Semester - I1I) (603101)

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

1) Answer Q.1 or Q.2, Q.3 or 0.4, Q.5 or Q.6.

2) Figures to the right side indicate full marks.

3) Assume suitable data, if necessary.

Q1) a) State and explain the factors affecting the time and energy during starting

of electric drive System. (4]
b) Explain static krammer control drive of induction motor. [5]
c) Draw aneat diagram of the system model and derive the transfer function
of the converter fed DC motor. [5]
d) Write a note on PWM inverters. (4]
OR
02) a) Explain criteria for selection of drive components. (4]

b) Compare the performance of converter fed DC motor with chopper fed

DC motor. [5]

c) Explain the effect of space harmonics and pulsating torques developed

in the inverter fed three phase induction motor. [5]

d) Explain sensorless vector control of induction motor. [4]

03) a) With reference to synchronous motor drives explain following. [16]

1)  D-qaxis equivalent circuit.

1) Flux weakening operation-the control strategy.

OR

PTO.



04) Explain the following in detail:

a)
b)

05) a)
b)

06) 2)
b)

Switched Reluctance Motor. [8]

Sinusoidal SPM drive. [8]

Explain the industrial application of PID controller. [8]

Explain design procedure of current control in closed loop control of

electric drive. [8]
OR

Explain micro computer control of electric drive. [8]

Explain phase locked loop in closed loop control of electric drive. [8]

303 OV
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Total No. of Questions : 6] SEAT No. :

PA-689 [Total No. of Pages : 2

[5928]-144
M.E. (Electrical) (Control Systems)

SYSTEM IDENTIFICATION AND ADAPTIVE CONTROL

(2017 Pattern) (Semester - 11I) (603102)

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

D
2)
3)
4

)

01) a)

b)

02) a)

b)

03) a)
b)

Answer Q1 or Q2, Q3 or Q4, Q5 and Q6 are compulsory.
Figures to the right side indicate full marks.
Neat diagrams must be drawn wherever necessary.

Use of algorithmic tables slide rule, Mollier charts, and electronic pocket calculator
and steam table is allowed.

Assume suitable data, if necessary.

With the help of neat diagram explain the process of system identification.

[S]

Derive least square estimate of ¢ for model given by y = ¢6. [4]
OR
12 27
Compute the QR factorization of matrix : 42 [5]
6 10

Explain the parametric and non-parametric methods of system

identification. (4]
With the help of block diagram explain ‘self tuning regulator’. [5]
Prove the matrix inversion lemma: [A + BCD]*1 = 4]

A" -ATB[C+ DA*B]’1 DA™

[4+BCD] " = [A+BCD]{A1 ~A'B[C"+DA"B] DAI} =1

OR
PTO.



04) Write short notes on any three: [9]
a) Recursive estimation
b) Instrumental variable method
c) Model structure
d) Maximum likelihood method
e) Bayesian learning

f)  Pattern recognition

05) a)  Explain pole placement design and derive the Diophantine equation. [8]
b) What do you understand by persistently existing signal? [8]
What is the order of following signals:
1)  white noise
i)  step signal

i) sum of sinusoids

06) With the help of both MIT rule and Lyapunov theory, design an MRAS for

b where a and b are unknown. The controller
S+a

system described by G(s)=

is given by u(t)=06u,(t)+6,y(¢) and the desired closed loop model is

%:_a v +bu. Draw simulation diagram and compare two methods. Assume

1 1 > 1 2
V(@):E{ 2+E(b¢92+a—am) +E(b01 -b,) } [16]
33 T
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PA-690 [Total No. of Pages: 3
[5928]-145

M.E. (Electrical) (Power Electronicsand Drives)
LINEAR SYSTEMSTHEORY AND DESIGN
(2017 Pattern) (Semester - 1) (503301)

Time: 3Hourg] [Max. Marks: 50
I nstructions to the candidates:

1) Neat diagrams must be drawn wherever necessary.

2) Figuresto theright indicate full marks.

3) Assume suitable data if necessary.

4) Use of electronic calculator is allowed.

Q1) & Check whether the following vectors are linearly dependent or
independent. [4]

) a=(111)b=(120)c=(0,-11)
i) a=(1,0,0)b=(010)c=(0,01)

b) Consider thevectors a=31+8j+k and b=6i +8] + 2k. [9]
)  Deduce the direction cosineof A and B

i)  Deduce direction of cosine of AB

Q2) a) Forthefollowing matrices [4]
1/3 -2/3 2/
4 1

A=‘3 ‘Bz 2/3 2/3 1/3
-2/3 1/3 2]

Perform:

1)  Orthogonality

i)  Symmetry

i)  Skew symmetry
OR
PT.O.



b)

Q3) &)

Explain, with examples, thefollowing characteristics of square matrices:[4]
)  Symmetric
i)  Skew-symmetric

i)  Diagonal

Iv)  Unit

Find mean, standard deviation for the following data: [9]
Class 0-10 | 10-20 | 20-30 | 30-40| 40-50 | 50-60 | 60-70 | 70-80
Frequency| 5 10 20 40 30 20 10 5

The actual volume of liquid in 500 ml jar follows a normal distribution
with mean 500 ml and variance 16 ml. If X denotes the actual volume

liquidinajar, findwhat is:

) P(X > 496)
i) P(X < 498)
i) P(492> X < 512)

Z Score value table

z .00 .01 .02 .03 .04 .05 .06 .07 .08 .09
-2.0 .0228 0222 0217 .0212 0207 .0202 .0197  .0192 .0188 .0183
-1.9 0287 .0281 .0274 0268 0262 .0256 .0250 .0244  .0239 .0233
-1.8 .0359 0351 .0344 .0336 .0329 .0322 .0314  .0307 .0301 0254
-17 .0446 .0436 .0427 0418 0409 .0401 0392 .0384 .0375 0367
-1.6 .0548 .0537  .0526 .0516  .0505 0495 .0485 0475 .0465 .0455
-1.5 .0668  .0655 = .0643 L0630 .0618 0606 .0594 .0582  .0571 .0559
-1.4 .0808 0793 .0778 0764 0749 0735 .0721 .0708 .0694 .0681
-1.3 0868  .0951 .0934 .0918 0901  .0885 .0869 .0853  .0838 .0823
-1.2  .1151 A131 1112 .1093 1075  .1056 .1038  .1020  .1003 .0985
-11  .1357 1335 .1314 1292 12714 1251 1230 1210 .1190 1170
-1.0  .1587 1562  .1539 1515 1492 .1469  .1446 1423  .1401 1379

z .00 .01 .02 .03 .04 .05 .06 .07 -08 .09
1.4 9192 9207 9222 9236  .9251 8265 9279 9292 9306 9319
15 9332 .9345 9357 9370 .9382 .9394 9406 9418 .9429 9441
1.6 .9452 9463 9474 9484 9495 9505 .9515 9525  .9535 9545
1.7 9554 9564 9573 9582 9591 9599 9608 .9616  .9625 .9633
1.8 9641 .5649 .9656 9664 9671 9678 .9686  .9693  .9699 8706
1.9 9713 9719  .9726 9732 9738 9744 9750 9756  .9761 .9767
2.0 8772 .9778 .9783 9788 9793 .9798 9803  .9808 .9812 .9817

[5928]-145 2
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b)

b)

Q4) a)

Explainindetail central limit theorem. [8]
OR

Explain test of significance with example. [8]

Inair cooled engine cylinder simulation study, acircular cooling fin was
heated in the central region & placed intheair stream. Ten thermocouples
were placed at equal distance redially on the fin for temperature
measurement. Following data was obtai ned: [8]

r (cm)

Radius 2 4 6 8 10 12 14| 16 | 18 | 20

Temp T | 755 731| 705(6/.7| 642| 621 | 59.4| 57/.2| 54.8|52.2

(deg ©)

b)

Determine the coefficient for the curve of theform T = CO + C1R by:
1)  Method of sequentia differences
i)  Method of Extended differences

Explain method of sequential differences and method of |east squarefor
graphical datarepresentation and parameter determination. [8]
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PA-691 [Total No. of Pages: 2
[5928]-146

M.E. (Electrical) (Power Electronics& Drives)
MODELLINGANDANALYSISOFELECTRICAL MACHINES
(2017 Pattern) (Semester - I) (503302)

Time: 3Hourg] [Max. Marks: 50
I nstructions to the candidates:

1) Figuresto theright indicate full marks.

2) Assume suitable data, if necessary.

Q1) @ Draw necessary diagrams to explain the common essential features of
rotating electrical machine. [5]

b)  With necessary sketches, explain Kron's primitive machine. How arethe
various windings of amachine represented by the primitive machine.[5]

OR

Q2) @) Derivethetransformationsfor currents between two-phase (¢, f) rotating
bal anced winding and pseudo-stationary two-phase (d-q) winding. [6]

b) Explain what is meant by ‘power invariance’ in transformation theory

appliedto Electrical machines. [4]
Q3) @  Discussthe mathematica model of DC series motor. [5]
b) Derivethe mathematical model of DC shunt motor. [9]
OR
Q4) @) Discussthe Principle of Vector control. [4]

b) Writetwo axis(d-q) Voltage equation matrix model in various reference
frame. [6]

PT.O.



Q35) 8

b)

Q6) &)

b)

Q7) &)
b)

Derive expressions for armature mutual inductance of salient pole
synchronous machine from a consideration of its basic Parameters. [7]

A 3-phase 50 Hz cylindrical -rotor synchronous machine hasthefollowing
parameters: [8]

Self-inductance for phasea= 3.15 mH
Armature leakage inductance = 0.35 mH

For thismachine cal culate the mutual inductance between armature phases
and its Synchronous reactance.

OR

Starting from the impendence matrix of a 3-phase salient pole
synchronous machine fitted with amortisseurs, obtain an expression for
the instantaneous el ectromagneti c torque and explain the significance of
thevarioustermsiniit. [8]

From the torque matrix of a3-phase salient pole aternator and its phasor
diagram, derive an expression for synchronous power in terms of load

angle. [7]

Explain Linearization of machine equations. [8]

Discuss Performance prediction of |nduction machinewith stator electric

transients neglected. [7]
OR

Q8) Write short notes on:

a)

b)

Small displacement stability: Eigen values, Eigen values of typical
Induction machine. [8]

Small displacement stability: Eigen values, Eigen values of typical
synchronous machine. [7]

> >
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PA-692 [Total No. of Pages: 2
[5928]-147
M.E. (Electrical) (Power Electronics& Drives)
POWER CONVERTERS-|

(2017 Pattern) (Semester - I) (503303)

Time: 3Hourg] [Max. Marks: 50
I nstructions to the candidates:

1) Attempt Q1 or Q2, Q3 or Q4, Q5 or Q6.

2) Figuresto theright indicate full marks.

3) Useof eectronic calculator is allowed.

4) Assume suitable data, if necessary.

Q1) @ Explaintheworking detailsand characteristics of IGBT. [8]
b) Explainwith necessary diagramsand waveforms, the operation of athree
phasefull converter. Derive the equation for output voltage. [10]

OR

Q2) @) Explainthe operation of Boost converter with necessary waveforms.[§]

b) Explain six step voltage source inverter (120 deg mode) with necessary
waveforms and derive line-line output voltage equation using Fourier
series. [10]

Q3)a Explainsinglephasebi directional controller with R load. [6]

b) A single phase voltage controller is employed for controlling the power
flow from 230V 50 Hz into aload circuit containing R = 4€Q and wL = 3 Q.
Cdculate: [10]

i)  Thecontrol range of firing angle.

i)  Maximum value of RM S load current maximum power and power
factor.

OR
PT.O.



Q4) &)

b)

Q3) 8

b)

Q6) &)

b)

What are the stepsinvolved in determining the output voltage waveforms
of 3 phase bidirectional controllers? [10]

What are the advantages and disadvantages of bidirectional control. [6]

What is Cycloconverter? Explain the operation of three phase
Cycloconverter with necessary diagram and waveforms. [10]

What are the advantages and disadvantages of Cyclo converters? [6]
OR

Draw the circuit diagram and explain the principle of operation of a1
phase bridge type Cycloconverter. What isthe relation between triggering

angles of the thyristor of positive and negative converters. [10]
What are the applications of cyclo converters? [6]
Yy > >
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PA-693 [Total No. of Pages: 2

[5928]-148
M .E. (Electrical) (Power Electronicsand Drives)
RESEARCH METHODOLOGY
(2017 Patter n)(Semester-1)(503304)

Time: 3Hourg] [Max. Marks: 50
I nstructions to the candidates:

1)
2)
3)
4)

5)

Ql) &

b)

Q2) &)

b)

Attempt Q.1 or Q.2, Q.3 or Q.4, Q.50r Q.6.

Neat diagrams must be drawn wherever necessary.
Figuresto the right indicate full marks.
Use of logarithmic tables dide rule, Mollier charts, electronic pocket calculator

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

Justify the necessity of literature review in the formulation of research
problem. [6]

Write a short note with example on simple regression analysis. [6]
Explainthefollowingterms: [6]
i)  Copyright
i) Royalty
i) Trade related aspects of IPR

OR
Explainthefollowingterms: [6]
1)  Monograph
i) Treatise
Define the parameters used for measure of central tendency in statistical
anaysis of data. [6]

Explaintheprocedure of Makingtitle page, writing mathematical equations,
including graphicsin report using LATEX. [6]

PT.O.



Q3) @ Writeasnort note on following types of technical papers. [8]
1)  Journal papers

i)  Conference paper

b) Explainindetall the organization and flow of project report. [8]
OR
Q4) @ Writeashort note on following types of technical papers [8]

1)  Survey papers
i) Poster papers

b) Explainthedifferent stepsinvolved in preparation of research proposal.
[8]

Q5) @ Explainthevariousways of visual aidsfor oral presentation. [8]
b) Explainthesgnificanceof illustration and tables, referencing and footnotes
Inreport writing. [8]

OR
Q6) Write a short note on: [16]

a Importance of effective communication
b) Technical report

c) Thesis
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PA-694 [Total No. of Pages : 2

[5928]-149
MLE. (Electrical) (Power Electronics & Drives)
AC & DC DRIVES
(2017 Pattern) (Semester - II) (503307)

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

1) Answer QI or Q2, Q3 or 04, Q5 or Q6.

2) Neat diagram must be drawn wherever necessary.

3)  Figures to the right side indicate full marks.

4) Assume suitable data if necessary.

Q1) a) Explain thermal model of motor for heating and cooling. [6]

b) Discuss speed control of D.C. separately excited motor fed from single
phase full converter for continuous mode operation. [6]

c) Explain the motoring control and regenerative braking operation of a
separately excited dc motor fed from chopper. [6]

OR

02) a) Explain the four quadrant operations of an electric drive for hoist
application. [6]

b) Discuss various types of braking system followed in D.C. drives. [6]

c) Explain with suitable diagram working principle of VSI fed induction

motor. [6]
03) a) Explain principle of field oriented control of induction motor. [4]
b) Explain direct vector control. [4]
c) Derive expression for flux vector. [4]
d) Explain sensor less vector control. [4]
OR

PTO.



04) 2)
b)

d)

05) a)
b)

d)

06) 2)
b)

d)

Explain what do you understand by D.C. Motor analogy. (4]

Explain indirect vector control of induction motor. (4]
Explain PWM switching & SVM switching. [4]
Describe the advantages and major applications of vector controlled
induction motors. (4]
Explain working principle of BLDC motor. [4]

What are the main features of stepper motors which are responsible for
its wide spread use? (4]

What are the advantages of BLDC motor over conventional D.C. drives?

[4]

Explain principle of operation of PMDC drives. [4]
OR

Describe the main control strategies of BLDC motors. (4]

What are the main types of stepper motors? (4]

Write the main applications of BLDC motors. [4]

Explain principle of torque generation in BLDC motors. [4]

Q000
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PA-695 [Total No. of Pages: 2
[5928]-150
M.E. Electrical (Power Electronicsand Drives)
POWER CONVERTERS-II
(2017 Pattern) (Semester - 11) (503308)
Time: 3Hours] [Max. Marks: 50

Instructions to the candidates:
1) Figuresto theright indicate full marks.
2) Neat diagrams must be drawn wherever necessary.
3) Assume suitable data, if necessary.

Q1) Answer any three. [18]

a Elaborate how PWM pulses are generated for single phase and three
phaseinverters.

b) Explainwith circuit diagram diode clamped multilevel inverter.
c) Explainthe necessity and importance of soft switchingin converters.

d) Explain concept of flyback converter with neat circuit diagram and
waveforms.

Q2) @ Design aheat sink for a dc-dc Boost system. [10]

b) FortheBuck converter, find the peak device current, the peak dissipation
and the case to ambient thermal resistance. Use maximum junction
temperature of 150 °C and the ambient temperature to be at 40°C and the
case temperature should not exceed 60°C. Duty ratio is40%. Thethemral
Impedance at 400mSis Z=0.4 °C/W. [6]

OR
Q3) Write ashort notes on: [16]
a conduction,
b) convection
c) radiation,

d) mass transport.

PT.O.



Q4) g

b)

Q3) 8
b)

An inductor is to be designed to meet the following specifications:
L =4 milli henries; | rms=4 A sinewave ; f = 100 kHz; Ts=90 C and
Ta=30 C. The inductor is to be fabricated on a double-E core made
from 3F3 ferrite. The windings are made with foil conductors which
have kcu = 0.6. A core size of a= 2 cm is chosen for the design. The
emissivity E of the surface of the completed inductor equals 0.9 and that
thevertical heightis3a. [8]

1)  Determine the conductor cross-sectional area, Acu, and number of
turns N. Ignore eddy currents and the proximity effect.

i)  Specify thelength of theair gapsinthe core. Assumefour distributed
air gaps.

Explainturn on snubber circuit with neat circuit diagram. [8]
OR
Explain with flow chart signle passinductor design procedure. [8]

Explainturn off snubber and overvoltage snubber with circuit diagram.[8]
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PA-696 [Total No. of Pages : 2

[5928]-151
M.E. (Electrical) (Power Electronics and Drives)
ADVANCED CONTROL SYSTEMS
(2017 Pattern) (Semester - II) (503309)

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

1) Neat diagrams must be drawn wherever necessary.

2)  Figures to the right indicate full marks.

3) Assume suitable data, if necessary.

4)  Use of electronic calculator is allowed.

Q1) a) Explainin depth, the Ziegler-Nichols method for tuning PID controller.|4]
b) Explain the concept of sliding mode control with example. [5]
OR

02) Consider the unity feedback control system with PID controller in forward
path. The transfer function of PID controller G (s) and plant transfer function
G(s) are given below. Obtain Kp, Ti and Td using Ziegler-Nichols rules. [9]

1
G =K |1+—+T,s|,G(s)=
:(s) g +];s+ G (s) s(s+1)(s+5)
03) a) Explain in detail sliding mode observer. [4]

b) Explain observer based sliding control for Buck DC/DC converter in
detail. [5]

04) a) Describe the variable gradient method for constructing the Lyapunov’s

function to determine the stability of non linear system. [8]

OR
a)  Describe the Krasovkii’s method for constructing the Lyapunov’s function
to determine the stability of non linear system. [8]

PTO.



b)

05) a)

b)

b)

Discuss the following terms pertaining in sense of Lyapunov's stability
criterion: [8]
1)  Asymptotic stable system

1) Asymptotic stable in large

i) Limitcycles

With example clearly explain Normal form and Zero dynamics in concern

with the input output linearization. [8]

Write the short note on Input-State linearization. [8]
OR

Write the short note on Input-Output linearization. [8]

Q000
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[5928]-152
ML.E. (Electrical) (Power Electronics & Drives)

SPECIALAPPLICATIONS OF POWER ELECTRONICS

(2017 Pattern) (Semester - I1I) (603301)

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

D
2)
3)
4

)

Q1) a)
b)

02) a)
b)

03) a)

b)

Attempt Q1 or Q2, Q3 or 04, Q5 or Q6.
Neat diagrams must be drawn wherever necessary.
Figures to the right indicate full marks.

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

Assume suitable data, if necessary.

Explain the working of TCR. [6]
Explain the concept and objectives of smart city. [6]

Explain construction of multi terminal HVDC system with suitable

diagram. [6]
OR

Explain HVDC light configuration with neat diagram. [6]

Describe Wide Area Network (WAN) in detail. [6]

Write short note on: Sensors and actuators used for signal acquisition
and control. [6]

Write down integration and interconnection concerns of distributed energy
resources. [8]

How PMUs are used in wide area monitoring protection and control
(WAMPACQ). [8]

OR

PTO.



04) a) Explain the following in context with Smart Grid. [12]
1)  Concept of Smart Grid
i) Need of Smart Grid
i) Functions of Smart Grid

iv) Microgrids

b)  Write short note on PMU. [4]

05) a)  Explain SMPS with diagram. [8]

b) Identify the various voltage disturbances likely to occur in power system
operation. How can it be control using uninterrupted power supplies?
Explain its working with the help of block diagram. [8]

OR
06) Describe following power electronics applications using various possible
techniques. [16]

1)  AC - DC locomotives
i)  Electronic Ballast

303 OV
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PA-2676 [Total No. of Pages : 1

[5928]-153
M.E. (Electrical) (Power Electronics & Drives)
ENERGY MANAGEMENT AND POWER QUALITY
(2017 Pattern) (Semester - 111) (603302)

Time: 3Hourg| [Max. Marks: 50
Instructions to the candidates :

1) SolveQ.lor Q.2 Q30r Q4andQ.50r Q.6.

2) Figuresto theright side indicate full marks.

3) Useof Calculator is allowed.

4) Assume Suitable data if necessary.

Ql) @ Explanenergy saving methodsand optimal selection criteriaof Pumps.[9]

b) Explainwithdiagram al typesof Earthing Systems used. [9]

OR
Q2) @ Discuss various control equipments used for motors to increase Energy
efficiency. [9]
b) Explain VFD operation with advantages and disadvantages. [9]
Q3) @ Enlist various causes of voltage flicker on power line? [8]
b) ExplainVoltage sags and interruptions phenomenon on power line. [§]

OR
Q4) @ Enlistthedifferent power quality monitoring standardsand explainthem.[ 8]
b) Write note on power quality state estimations. [8]

Q5) @ Explaintheapplication of intelligent systemin power quality monitoring.[8]

b) Enlist detailed steps/procedure to design aharmonic filter. [8]

OR
Q6) @ Explainreasonsfor carrying out power quality monitoring. [8]
b) Writedetail note on Power quality monitoring standards. [8]

VVVV



Total No. of Questions: 3] SEAT No. -

PA-698 [Total No. of Pages: 2

[5928]-154
M _.E. (Electrical Power System)

COMPUTERAPPLICATIONSIN POWER SYSTEM

(2017 Pattern) (Semester - I) (503201)

Time: 3Hourg] [Max. Marks: 50
I nstructions to the candidates:

1) All questions are compulsory.

2) Neat diagrams must be drawn wherever necessary.

3) Figuresto theright indicate full marks.

4) Useof calculator is allowed.

5) Assume suitable data if necessary.

Q1) Solveany THREE. [18]
ad What arethetheoremsused in optimizing multivariablefunctions?

b) Draw surface constraint diagram showing behavior and side constraints.
Also indicate bounded and unbounded, acceptable and unacceptable
points on surface constraint.

c) Explain decoupled load flow method with assumptions.

d) Derivetheequationusedin AC-DC load flow analysis.

Q2) Solve any TWO. [16]

a) State economical dispatch problem
1)  Unconstrained without |oss
i)  Constrained without loss
i) Unconstrained with loss
Iv) Constrained with loss

b) The cost characteristic of two unitsin aplant are

C,=0.4P*+160P+K,R¢ h
C, = 0.45P2+120P,+ K, R¢ h

PT.O.



Where P, is power generated by i" station in MW. Find the optimal load
allocation between the two units, when thetotal load is

) 162.5MW
i) 200 MW
c) Explainsolutioneconomicload dispatch problem using Newton-Raphson
method.
Q3) Solve any TWO. [16]

a) Deriveeconomic dispatch using exact loss formula
b) Derivetransmission loss coefficient using sensitivity factor.

c) Show that transmission lossformulaisafunction of generation and load.
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Total No. of Questions: 5] SEAT No. -

PA-699 [Total No. of Pages: 2
[5928]-155
M .E. (Electrical Power Systems)
POWER SECTOR ECONOMICS& MANAGEMENT
(2017 Pattern) (Semester - I) (503202)

Time: 3Hourg] [Max. Marks: 50
I nstructions to the candidates:

1) Attempt Q.1lor Q.2 Q3o0r Q4,Q5o0r Q.6.

2) Neat diagrams must be drawn wherever necessary.

3) Figuresto theright indicate full marks.

4) Use of logarithmic tables dlide rule, Mollier charts, electronic pocket calculator

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

Q1) Attempt any three of thefollowing. [18]
a) Givesdient featuresof electricity Act 2003.
b) Discuss performance based regulation and price cap regulation.

c) Judgethe economic feasibility for following investment of Rs. 7,50,000
and cashinflowsare 1,50,000, 1,25,000, 1,75,000, 2,00,000 and 2,00,000.
Take discounting rate as 10%.

d) Explaninteruptibletariff andlifelinetariff.
e) Explain models based on contractual arrangementsin power sector.

f)  Explainrole of Independent system operatorsin power system.

Q2) @ Explain the operation of electricity markets. How market efficiency is

calcul ated? [8]
b) Explain terms with suitable examples spot pricing, location margina
pricing, market clearing price. [8]

OR

Q3) @ Explain competative and non competitive marketsin power sector. [8]

b) Explainancillary service management. [8]

PT.O.



Q4) @ Dicuss methods used for transmission services pricing. [8]

b) Explainrolesof national and state load dispatch centres. [8]
OR
Q5) @  Discussthe cost componentsrequired to beincluded while determination
of cost of transmission services. [8]
b) Explainfollowingterms. [8]

I)  Availabletransfer capacity.
i)  Transmission reliability margin.
i)  Transmissionrights.

Iv) Arbitrage.
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Total No. of Questions: 6] SEAT No. -

PA-700 [Total No. of Pages: 2
[5928]-156
M .E. (Electrical) (Power Systems)
POWER SYSTEM MODELING
(2017 Pattern) (Semester-1) (503203)

Time: 3Hourg] [Max. Marks: 50
I nstructions to the candidates:
1) SolveTotal Three questions. Answer 1 question from Q1 or Q2, Q3 or Q4, and Q5
or Q6 each.
2) Assume suitable data, if necessary.
3) Write down all the assumptions made.
4) Give F2* = [P] F%° where Park’s transformation

k, cos@ K,sin® K,
[P]= kdcos(ﬁ—%[j kﬁiﬂ(@—%j K,

K, cos(é’ + 2?7[} K, sin(é’ + 2?”) K,

(Where, K ;=K =42/3 and K, =+1/3)

Q1) Derive the model ‘pi’ circuit medium transmission line. Draw its equivalent
circuit diagram. Also comment about the symmetry of the model. Write down
assumptions involved in it if any. [18]

OR
Q2) Discuss need of excitation system in power system. Explain effect of change
in excitation on system parameters with the help of suitable phasor diagram.

[18]

Q3) Discuss with the help of suitable diagram working of stationary diode excitation

control scheme of alternator. [16]

OR
Q4) Compare with the help of suitable diagram working of static and brushless
excitation control Scheme of alternator. [16]

PT.O.



Q5) Develop the model of long transmission line with the help of appropriate
transformation using o—f variables. Discuss about the assumptions and
approximations involved in it. [16]

OR

Q6) State need of Clarke’s transformation and Kron’s transformation and write

about their applications in power system. Also write down their relationship
with Park’s transformation. [16]
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Total No. of Questions: 6] SEAT No. -

PA-701 [Total No. of Pages: 2
[5928]-157
M .E. Electrical (Power Systems)
RESEARCH METHODOLOGY
(2017 Pattern) (Semester - |) (503204)

Time: 3Hourg] [Max. Marks: 50
I nstructions to the candidates:
1) Answer any onequestion from each pair of questions: Q.1& Q.2, Q.3& Q.4,Q.5
& Q.6.
2) Figuresto theright side indicate full marks.
3) Neat diagrams must be drawn wherever necessary.
4) Assume suitable data, if necessary.

Q1) @ Whatisthesignificance of the survey paper? [4]
b) Explainthedifferent typesof literatures. [4]
c) Howtoavoid plagiarisminresearch? [4]
d) Explainthestandard form of thelinear programming problem. [6]

OR
Q2) @ Whatisthesignificance of research report writing. [6]
b) What is the importance of a literature survey in defining the research
problem? [4]
c) How the research can be commercialized? [4]
d) Definehyperplane and convex set. [4]
Q3) @ Explainthe characteristics of a Constrained Problem. [8]
b) Explain convex programming problem. [8]

OR
Q4) @ Explainthe basic approach of the penalty function method. [8]
b) Giveclassification of constraint optimization techniques. [8]

PT.O.



Q5) @ Explain particle swarm optimization with example.
b) Explainant colony optimization agorithm with example.
OR
Q6) @ Comparegenetic algorithm and ssimulated annealing.

b) Whatislinear regression? Explain with mathematical expressions.
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Total No. of Questions : 08] SEAT No. :

PA-702 [Total No. of Pages : 2

[5928]-158
ML.E. (Electrical Engineering) (Power Systems)
POWER SYSTEM DYNAMICS
(2017 Pattern) (Semester - II) (503207)

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

1) Attempt QI or Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8.

2)  Figures to the right indicate full marks.

3) Neat diagram must be drawn wherever necessary.

4) Assume suitable data, if necessary.

5) Use of non-programmable calculator is allowed.

Q1) Draw the block diagram of states of operation of power system and security
as per the classification proposed by Liacoo, Fink and Carlson. [12]

OR

02) State and explain factors affecting voltage instability and voltage collapse.[12]

03) Explain power system stabilizer with the help of suitable block diagram. State
the guidelines for the selection of parameters of individual blocks. [14]

OR
04) Describe classical model of multi machine system useful for transient stability

analysis. [14]

05) Show the synchronous machine model as a two port network & Derive the
stator voltage equations of synchronous machine model. [12]

OR

PTO.



06) Derive the rotor mechanical equations of synchronous machine model. State
the assumptions made. [12]

Q7) Derive the stator voltage equations with excitation system for a small signal
machine model. Draw the block diagram of excitation system. [12]

OR

08) State the Heffron-Phillips constants & their significance to maintain system
stability for the SIMB system. Draw its overall block diagrarn [12]

Q000
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Total No. of Questions: 6] SEAT No. :

PA-703 [Total No. of Pages: 1
[5928]-159

M.E. (Electrical) (Power System)
POWER SYSTEM PLANNING & RELIABILITY
(2017 Pattern) (Semester - 11) (503208)

Time: 3Hourg] [Max. Marks: 50
I nstructions 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.

2) Figuresto theright indicates full marks.

3) Assume suitable data, if necessary

4) Neat diagrams must be drawn wherever necessary.

Q1) @ Explainco-relation method of |oad forecasting. [6]
b) Explainweather sensitiveforecastingin details. [6]
c) ExplainMarkov processin detailsfor reliability evaluation. [6]
OR
Q2) @ Explain steepest descent method for reliability evaluation. [6]

b) A power system having 5 units of 100 MW each with of FOR - 0.03.
Theload modé islinear in nature having maximum load of 400 MW and
minimum load of 150 MW. Calculate the system LOLE. [6]

c) Explaingeneration system model. [6]

Q3) @ Explaintheroleof construction monitoring of transmission line projects.

[8]

b) Explaingoalsof short term transmission planning in details. [8]
OR
Q4) @ Explainload pointindicesinatransmissionline. [8]

b)  Write short note on analysis of causes of failure of transmission line.[8]

Q5) @ Explain effects of weather on distribution system. [8]
b) Explainnetwork re-configuration methodindistribution systems.  [§]
OR

Q6) @ Explaintheeffect of weather in distribution system planning in details.[8]
b) Explain effects of dis-connectors, circuit breakers and isolators on

distribution systems. [8]

VOO



Total No. of Questions: 10] SEAT No. :
PA-592 [ 5928]- 16 [Total No. of Pages: 2

M.E. (Civil-Environmental Engineering)
SOLIDWASTEAND HAZARDOUSWASTE MANAGEMENT
(2017 Pattern) (Semester-11) (501069)

Time: 3Hourg] [Max. Marks: 50
I nstructions to the candidates:

1) Solvequestionlor2,30r4,50r6,7o0r8, 9or 10.

2) Each question carries equal marks.

3) Figuresto theright side indicate full marks.

4) Use of Calculator is allowed.

5) Assume Suitable data if necessary.

Q1) Explainindetail, the direct load and discharge load Transfer station.  [10]

OR
Q2) Explainin detail, the functional elementsof Solid Waste Management.  [10]

Q3) Describein detail, the design and operation of a sanitary landfill with a neat

sketch. [10]
OR
Q4) @ Describe in detail, the factors which affect production of leachate and
landfill gasinthelandfill? [5]
b) Explanindetall, areamethod of landfilling. [5]
Q5) Writeadetailed note on material recovery facility. [10]
OR
Q6) What is biomedical waste? Explain in detail, the methods of collection and
treatment. [10]

PT.O.



Q7) Definerecycling of solid waste. Discussin detail, the purpose of recycling of

municipal solid waste. [10]
OR
Q8) Explainin detail, about drop off center and buy back center. [10]
Q9) Write a detailed note on TCLPtest. [10]
OR
Q10)Explainindetail, the labeling and handling of hazardous waste. [10]

& B ¥
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Total No. of Questions : 05] SEAT No. :
PA-704

[Total No. of Pages : 2

[5928]-160
ML.E. (Electrical) (Power Systems)

HVDC AND FLEXIBLE AC TRANSMISSION

(2017 Pattern) (Semester - II) (503209)

Time : 3 Hours] [Max. Marks : 50

Instructions to the candidates:

1) Neat diagram must be drawn wherever necessary.
2)  Assume suitable data, if necessary.
3)  Figures to the right indicates full marks.
4)  Use of calculators is allowed.
Q1) Solve any Three : [3 x 6 =18]
a) Discuss the different types of MTDC systems with neat diagram.
b)  Write short note on protection of dc line.
1)  Detection of line faults.
i) DC Breakers.
c¢) What are the different control characteristics of HVDC link? Elaborate
each with suitable diagram.
d) Explain HVDC protection schemes used against over-voltage and
overcurrent.
e) How the economic choice of voltage level selected in DC transmission
system for a fixed power transmission as compared with EHVAC lines?
02) a) Prove that SVC can be used to enhance the power transfer capacity of a
transmission line. [8]
b) With the help of power angle curve explain how transient stability is

improved with the help of series controllers. [8]
OR

PTO.



03) a)

b)

04) a)

b)

05) a)
b)

Explain the working of STATCOM. Compare its V-1 characteristic with
SVC. [8]

Compare HVDC light with HVDC transmission system with advantages
& disadvantages. [8]

How series FACTS devices respond to the problem of Sub Synchronous

Resonance? [8]

Explain the steady state UPFC model for power flow studies. [8]
OR

Explain how a UPFC is different than a simple VSC. [8]

Explain the block diagram of overall UPFC control structure. [8]

Q000
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Total No. of Questions: 5] SEAT No. :

PA-705 [Total No. of Pages: 2
[5928]-161
M.E. (Electrical) (Power Systems)
ADVANCED POWER SYSTEM PROTECTION
(2017 Pattern) (603201) (Semester - I 11)

Time : 3 Hoursg] [Max. Marks : 50
Instructionsto the candidates :

1) Neat diagrams must be drawn wherever necessary.

2) Assume Suitable data if necessary.

3) Figures to the right side indicate full marks.

4) Use of Calculators is allowed.

Q1) Solveany Three: [3x 6=18]
a) Explainfeaturesof PC-based integrated softwarefor short circuit studies.

b) Assume that secondary burden of a 300:5 class C CT is5Q. The relay
setting is 2A and the CT ratio is 300/5, secondary resistance 0.15 Q &
corresponding exciting current is 0.04A. Calculate the primary current
required to operate therelay?

c) What isthefunction of atuning inductor & ferro resonance suppression
circuitin CCVT?

d) Differentiate between measuring and protective CT. Derive expression
for ratio error and phasor angle error of aP.T.

€) Why short circuit studies are important? Explain development of
algorithm for the short circuit studies.

Q2) @ Withaneat block diagram explain hardware design of digital protection

of transmission line. Explain function of each block. [8]
b) Explain Fourier analysisand least error squared technique. [8]
OR

Q3) @ Explain protection of transformer using digital filtering scheme. [8]

b) Explaindigital protection scheme of synchronous generator based upon
injection of sub synchronous component in the rotor circuit. [8]

P.T.O.



Q4) & Explain co-ordination criteria of directional instantaneous IDMT over

current relay for two terminal lines. [8]
b) Explainimportance of relay setting and Relay co-ordination. [8]
OR

Q5) @ Write a note on salient features and applications of computer graphics
display. [8]

b)  Explainwhy only middlie 60% of the double-end-fed line getsinstantaneous
distance protection from both endsin athree-stepped distance scheme.[§]

PP P
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Total No. of Questions : 5] SEAT No. :

PA-706 [Total No. of Pages : 2

[5928]-162
M.E. Electrical (Power Systems)

POWER QUALITY ASSESSEMENT AND MITIGATION

(2017 Pattern) (Semester - 11I) (603202)

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

1) Neat diagrams must be drawn whenever necessary.
2) Figures to the right indicate full marks.
3) Use of logarithmic tables slide rule, Mollier charts, electronic pocket calculator
and steam tables is allowed.
4) Assume suitable data, if necessary.
Q1) Attempt any three of the following. [18]
a)  What are the symptoms of poor power quality? Will these problems can
be minimized with good grounding practices? How?
b) Explain concept of ferroresonance. How this affect power system? How
it can be avoided?
c) Explain CBEMA and ITI curves.
d) Explain half cycle and one cycle rms methods used for sag assessment.
e) Explain detrimental impacts of harmonics on power system components.
f)  Explain term distortion power, displacement and distortion powerfactor,
total demand distortion.
02) a)  Explain principle of active filtering. With suitable example/diagram explain
shunt active filter. [8]
b) Explain tunned filter and notch filters used for harmonic filtering.  [8]
OR
03) a) Discuss resonance in respect of harmonics. [8]
b) Explain computer tools for harmonic analysis. [8]

PTO.



04) a) Explain typical instrumentative used for power quality monitoring. [8]

b) Explain different approaches used for power quality monitoring. [8]

OR

05) a)  Discuss requirements for transient monitoring and event recording. [8]

b) Discuss different indicess used for power quality monitoring and
assessment. [8]

303 OV
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Total No. of Questions: 8] SEAT No. -

PA-707 [Total No. of Pages: 2
[5928]-163
M .E. (Electronics) (Digital System)
ANALOG& DIGITAL CMOSDESIGN
(2017 Pattern) (Semester - I) (504101)

Time: 3Hourg] [Max. Marks: 50
I nstructions to the candidates:

1) Solve any five questions.

2) Neat diagrams must be drawn wherever necessary.

3) Figuresto theright side indicate full marks.

4) Assume suitable data, if necessary.

Q1) @ WhatareMOSIS Scalable CMOSDesign Rules? What arethe advantages
usingit? [9]

b)  Explain advantagesof stick diagram and draw it for logic : A+ B.C)[5]

Q2) @ What do you mean by photolithography and lon implantation? [9]
b) Explainneed of layout Design rulesand list them with proper sketches.[5]

Q3) @ WhatisRC-delay model?Illustrateit with exampleof any circuit.  [5]

b) Explainthe various components of Delay in Logic gates. [9]
Q4) @ What are the effortsto compensate delay in Logic gates? [9]
b) Differentiate Logical, Electrical and Parasitic delay. [9]

Q5) @  Withneat diagram explain Cascode Amplifiers. What are the advantages?
[5]
b) Explaintheimplementation of [9]
i) Diodeand
i)  Current Sinks and Voltage Source.

PT.O.



Q6) @  Write short notes on [9]
1)  Currentmirrors,

i)  Voltage Reference

b) Explainthe operation of sense Amplifier in SRAM & DRAM. [9]
Q7) @ Draw andexplain BICMOS Circuits. [9]
b)  With schematic diagram, explain SenseAmplifier Circuits. [9]
Q8) @ Comparedifferentlogiccircuitfamilies. [9]

b) What arethe specific methodol ogies used for Low Power Logic Design?
[5]

[5928]-163 2



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

PA-708 [Total No. of Pages: 2
[5928]-164
M .E. (Electronics) (Digital Systems)
MULTIRATE SIGNAL PROCESSING
(2017 Pattern) (Semester - |) (504102)

Time: 3Hourg] [Max. Marks: 50
I nstructions to the candidates:

1) Solve any five questions.

2) Assume suitable data if necessary.

3) Figuresto theright indicate full marks.

Ql) @ For atwo stage decimator, F_ = 240kHz, F —8kHz D = 30. Passband
ripple=0.03 dB, stopband rlpple 0.01dB. nghestfrequency of interest
Is 3kHz. Calculate Band edge frequency, transition width, Ap & As at
each stage. [9]

b) What are the characteristics of polyphasefilters? How are the polyphase
structure efficient? [9]

Q2) @ Explainthe use of sub band coding for speech. What is the advantage of

sub band coding? [9]

b) Explaindesign of phase shifter in multirate systems. [5]

Q3) @ WhatisSTFT?How isit suitable for speech analysis? [9]
b) Explainmulti resolution analysis. [9]

Q4) @ Defineagradient inthe steepest descent algorithm. What arethelimitations

of thisalgorithm. [9]

b) State & explain the LPF and HPF for Daubechies wavelet. [9]

Q5) @ What arewavelet packets? What are applications of it? [9]
b) Explainthe stepsin denoising using DWT. [9]

PT.O.



Q6) a)
b)

Q7) 8

b)

Q3) a)
b)

Explain adesign of DFT filter bank. [4]
Explain how to use wevel et transform for image compression. [4]

Compare wavelet transform & STFT. [2]

Design aLow passfilter with cut off frequency of 1000 Hz for a speech
signal. Signal issampled with 8 kHz sampling frequency and 256 samples
are taken with 256 point DCT. [9]

How isthe implementation of decimator and interpolator made efficient.

[S]

Explain applicationsof multirate DSPin ADC/DAC. [2]

Calculate 2-level decomposition using Haar wavelet of h(n) h(n) ={123

7 8 21}, comment on its every compaction. [4]

What are the properties of DCT. Explain any two in detail. [4]
¢ o6 o
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PA-709 [Total No. of Pages: 2
[5928]-165
M .E. (Electronics) (Digital System)
EMBEDDED SYSTEM DESIGN
(2017 Pattern) (Semester - I) (504103)

Time: 3Hourg] [Max. Marks: 50
I nstructions to the candidates:

1) Answer any five questions.

2) Neat diagrams must be drawn wherever necessary.

3) Figuresto theright indicate full marks.

4) Assume suitable data, if necessary.

Q1) @ Explain design metrics for embedded systems. [4]
b) Explain the Bluetooth protocol stack for embedded systems. [4]
c) Describe features of ARM-Cortex series. [2]

Q2) a Listdifferent types of life cycle modelsin embedded system design and

explainany onein detail. [4]

b) Draw and explain architecture of LPC-1768. [4]

c) Explainthebit fields of standard CAN BUS protocaol. [2]

Q3) @ Compare VxWorks and Micro-c/os - I1. [4]
b) Explainthe Android technology, structure & applications. [4]

c) Explainthe significance of watchdog for Task execution. [2]

Q4) @ Explain the methods of task synchronization in RTOS. [4]
b) How will you develop an Android application? [4]

c) Enlist different kernel services of RTOS. [2]

Q5) @ What arethe stepsto implement devicedriver for blinking of LED. [4]
b) ExplainLinux kernel construction. [4]
c) What arethe advantages of Embedded Linux? [2]

PT.O.



Q6) @ What arethe stepsto implement device driver for LCD. [4]
b) Explaindevicedriver andit’stypes. [4]
c) Explainthe procedurefor porting linux on ARM. [2]

Q7) @ Explainthesoftwareand hardware architectureof Digital camera.  [6]
b) Explain importance of EMI/RFI certification in embedded product. [4]

Q8) @ Explainautomatic metering systemin detail. [6]
b) Explainthetesting and failure analysis of Embedded products. [4]
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PA-710 [Total No. of Pages: 2
[5928]-166
M .E. (Electronics) (Digital Systems) (Electronicsand E & TCAII Branches)
RESEARCH METHODOLOGY
(2017 Pattern) (Semester - |) (504104)

Time: 3Hourg] [Max. Marks: 50
I nstructions to the candidates:

1) Answer any 5 out of all questions.

2) Figuresto theright side indicate full marks.

3) Draw neat diagram wherever necessary.

4) Assume suitable data, if necessary.

Q1) @ Whatisthe necessity of defining aresearch problem? Explain. [9]
b) Write a short note on. [9]

)  Simple Random Sampling
i)  Systematic Sampling

Q2) @ What are the problems encountered by Researchersin India? [9]
b) What are the Techniques Involved in defining a problem? [9]
Q3) @ What isthe necessity of defining aresearch problem? Explain. [9]
b) Explain the meaning and significance of a Research design. [9]
Q4) Explain the meaning of the following in context of Research design. [10]

a Extraneousvariables;

b) Confounded relationship;

Cc) Research hypothesis;

d) Experimental and Control groups;
e Treatments.

PT.O.



Q5) @ Describe some of the important research designs used in experimental

hypothesis-testing Research study. [9]
b) What arethe guiding considerationsin the construction of questionnaire?
Explain. [9]

Q6) How would you differentiate between ssimple random sampling and complex
random Sampling designs? Explain clearly giving examples. [10]

Q7) Distinguish between:
a) Cluster and areasampling. [9]
b) Systematic and Stratified Sampling. [9]

Q8) Write short notes on:
a) Likert-typescale; [9]
b) Stapel scale [5]

Q9) Experimental method of research isnot suitablein management field. Discuss,
what are the Problems in the introduction of this research design in business
Organization? [10]
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Total No. of Questions: 8] SEAT No. :

PA-711 [Total No. of Pages: 2

[5928]-167
M.E. (Electronics) (Digital Systems)
ADVANCED DSP PROCESSORS

(2017 Pattern) (Semester - I1) (504107)

Time: 3Hoursg| [Max. Marks: 50
I nstructions to the candidates:

1)  Answer any five queslions out of eight questions.

2) Figures to the right indicate full marks.

3) Assume suitable data if necessary.

4) Use of scientific calculator is allowed.

Q1) & Explain Super Harvard architecture of DSP processor. [9]
b) Explain why floating point formats used for number representation in
DSP. [9]

Q2) @ Discuss Bus structure of TMS320C54XX Processor. [9]
b) Draw thefunctional diagram of multiplier/ adder unit of TM S320C54XX
processor. [5]

Q3) @ Writevariousfields of application of TMS320C6713 processor.  [5]

b) Draw and explain TM S320C6713 architecture. [9]
Q4) @ Explainthe stagesininstruction pipeline of the processor? [9]
b) What isthe use of circular addressing mode? [9]
Q5) @ Explainthefeaturesof visual DSP++? [9]
b) How to create and build a project in Code Composer Studio. [5]

P.T.O.



Q6) @ Explainthelinking processrulesinVisual DSP++. [5]

b) Explain memory map of Black fin BF533 processor. [9]
Q7) @ Discussthe selection criteriaof Digital Signal Processor. [9]

b) Explain code generation tools provided by Code composer studio. [5]

Q8) @ Explainfollowing processes: [9]
)  Sampling and quantization
i)  Coder-decoder
b) Explain the Coder and decoder in DSP processors. [9]
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PA-712 [Total No. of Pages: 2
[5928]-168

M .E. (Electronics-Digital Systems)
PLD'S& ASIC DESIGN
(2017 Pattern) (Semester - 11) (504108)

Time: 3Hourg] [Max. Marks: 50
I nstructions to the candidates:

1) Answer any five questions from the following.

2) Figuresto theright indicate full marks.

3) Draw neat diagram wherever necessary.

4) Assume suitable data, if necessary.

Q1) & Explain methods of state diagram optimization. [9]

b) Explain Top down approach to System Design. [5]

Q2) @ Explaintheresourcesharinginasystem designwith suitable example.[5]
b) Explainthe hardware and software co-design. [3]

c) What do you understand by data path and control path? [2]

Q3) @ Explainthestructura and behaviora modeling techniquesin VHDL with
proper examples. [9]

b) Explainthesequential and concurrent statementsinVHDL programming,
with suitable examples. [9]

Q4) @ Explainthe Complex Programmable Logic Device XC 9500 architecture.
[5]

b) Explainthe architecture and functional block of Cool Runner CPLD.[5]

PT.O.



Q3) 8
b)

Q6) a)
b)

Q7) 8
b)

Q8) g

b)

Explain FPGA Routing Architecture. [4]

What is Boundary scan? Explain Boundary scan method. [4]
What is Static timing analysisin FPGA? Why it isrequired? [2]
Explain thearchitecture of Xilinx Virtex - 1. [5]

Which is the better method of designing state machines for FPGAS?
Explain this method with one example. Write advantages and
disadvantages of this method. [9]

Explain RTL to GDS-1I flow. [5]

What does EDA tool refer to? Explain different EDA toolsusedin ASIC.
[5]

Write short note on devel opment of FPGA based serial/parallel converter.
[5]

What is the standard cell based ASIC design? What is the role of cell
librariesin ASIC design?In short, explainthestepsin ASIC cell libraries
design. [9]

VOOV
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PA-713 [Total No. of Pages: 2

[5928]-169
M.E. (Electronics) (Digital Systems)
IMAGE PROCESSING AND COMPUTER VISION

(2017 Pattern) (Semester - 11) (504109)

Time: 3Hoursg| [Max. Marks: 50
I nstructions to the candidates:

1)  Attempt any five questions.

2) All questions carry equal marks.

3) Figures to the right indicate full marks.

Q1) @ Explainindetail Hadamard transform. [9]
b)  Write short note on Principal component analysis. [9]

Q2) @ Explain different types of histogram equalization techniques and draw

Histogram for high contrast image. [9]

b)  Write short note on Sobel operator and Prewitt operator. [5]

Q3) @ How color edges are detected, explain in detail . [5]
b)  Write short note on segmentation in HIS color space. [9]

Q4) @& Why thereisaneed of color image compression? How itisdone. [5]

b) Explain color image smoothing operation. [9]
Q5) @ Write short note on Image registration methods. [9]
b) What isimage rectification and how it is done. [9]

P.T.O.



Q6) @ Which different point based methods are used in image registration’ ?

Explainany onein detail. [9]

b)  Write short note on operational goal of image registration. [9]

Q7) @ Write short note on surface representation. [9]
b) Explain Epipolar geometry for stereo correspondence. [5]

Q8) @ Writeshort note on multi-view stereo. [9]
b) Whatisactiverangefinding? Explainitsapplication. [9]
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PA-593 [Total No. of Pages: 2

[5928]-17
M.E. (Civil-Environmental Engineering)
ENVIRONMENTAL IMPACT ASSESSMENT
(2017 Pattern) (Semester -111) (601073)

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

1)

Q2) g
b)

Q3) 8

b)

Q4) g
b)

Q5) 8

b)

Solve Q1 or Q2, Q3 or Q4, Q5 or Q6 and Q7 or Q8.
Figuresto the right side indicate full marks.

Draw neat figures wherever necessary.

Assume suitable data if necessary.

Use of scientific calculatorsis allowed.

What are different stages of EIA? [4]

What are the different phasesinvolvein life cycle assessment? Explain

any oneindetail. [5]
OR

What is screening in EIA process? [4]

Explain network method. [9]

Which background information of soil environment isrequired for road

construction project during EIA? [4]

How prediction and assessment of impact for air iscarried out for Thermal

Power Plant project during EIA. [9]
OR

Explain different mitigation measuresfor Noise pollution. [4]

Writedifferent Air quality standards and their permissiblelimits. [5]

List out different socioeconomic factors consider in EIA. Explain in

details. [8]

What are the different methods for conflict management and dispute

resolution? [8]
OR

PT.O.



Q6) @ Discusstheroleof public participation in environmental decision making

INEIA. [8]
b) What arethe problemsin resettlement and rehabilitation? [8]
Q7) @ Discussdifferent provisionsinthelatest EIA notification. [8]
b) What isenvironmental management planin EIA? [8]
OR

Q8) @ Explainindetailsdifferent stepsin public hearing carried out in EIA.[8]

b) How to obtain environmental clearance for construction project? [8]

oo i
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PA-714 [Total No. of Pages: 2
[5928]-170
M.E. (Digital System) (Electronics)
SYSTEM ON CHIPDESIGN
(2017 Pattern) (604101) (Semester - I 11)

Time : 3 Hoursg] [Max. Marks : 50
Instructionsto the candidates :

1) Answer any five of the following questions.

2) Figures to the right side indicate full marks.

3) Draw neat diagrams wherever necessary.

4)  Assume suitable data, if necessary.

Q1) @ Compare different memories with respect to technology, speed and

applications. [6]

b) Listtechnical specificationsof DDR-II RAM. [4]

Q2) @ Explainwith examplethe Manchester Carry Chain. [6]
b) How to perform reconfiguration overhead analysis. [4]

Q3) @ Explain software configurable processors with suitable examples.  [5]

b) Explainindetall thearray processor model. [9]

Q4) @ Explainimportance of low power, How power analysisplaysavital role

in soc designs. [9]

b) Explaindifferent sequential arcswith examples. [9]

Q5) @ WhichIPSareusedin soc chip design of digital still camera. [9]
b)  Which techniques are employed for reading |eauge power. [9]

P.T.O.



Q6) @ WhatisFundamental philosophy to enabled synchronization. [9]

b) How synchronizersare over coming metastability problem? Explain with

example. [9]

Q7) @ Explaindynamicvoltagescaling. [9]

b) Draw atypical soc design flow. [9]
lCle o
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[5928]-171
M.E. (Electronics Digital Systems)

SEAT No. :

[Total No. of Pages : 1

WIRELESS SENSORNETWORK FORIOT
(2017 Pattern) (Semester - 11I) (604102)

Time : 3 Hours |
Instructions to the candidates:

[Max. Marks : 50

1) Attempt any five questions.

2)  Neat diagrams must be drawn wherever necessary.

3) Figures to the right indicate full marks.

4) Assume suitable data if necessary.
Q1) a) Enlistany five challenges of wireless sensor network. [5]

b)  Write short note on energy consumption in wireless sensor node.  [5]
02) Draw and explain in detail real life application of WSN using loT. [5]
03) a) Explain Zigbee protocol for WSN. [5]

b) Explain localization in sensor network. [5]
04) a) Explain Bluetooth protocol for WSN. [5]

b) Draw and explain frame structure for MAC. [5]
05) a)  Explain low power and lossy network. [5]

b)  Write short note on big data. [5]
06) a) Compare any five points between [Pv4 and IPv6. [5]

b) Explain 6LoWPAN. [5]
07) a)  Explain Websocket protocol. [5]

b) Explain open Trust Protocol (OTrP) for WSN IOT. [5]
08) a)  Write short note on MQTT protocol. [5]

b) Explain IOT application for health care application. [5]
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PA-716 [Total No. of Pages: 2
[5928]-172
M.E. (E & TC) (Communication Networks)
MODELLINGAND SSMULATION OFCOMMUNICATION
NETWORKS
(2017 Pattern) (Semester-1) (504501)

Time: 2Hourg] [Max. Marks: 50
I nstructions to the candidates:

1) Answer any five questions.

2) Neat diagram must be drawn wherever ncessary.

3) Figuresto theright indicate full marks.

4) Use of electronic pocket calculator is allowed.

5) You are advised to attempt not more than Five questions.

6) Assume suitable data if necessary.

Q1) @ Explainthegraphical technique for post processing. [4]
b) What are different techniques of generate uniformly distributed random
numbers? Explain multiplication agorithm with prime modulus. [4]

c) Whatistheroleof simulationin communication system? [2]

Q2) @ What isup-sampling and down-sampling? Illustrate these concepts with
reference to simulation of communication network. [4]

b) What are PN sequence generators? What are the properties of PN
sequence generators? Why do we need them in simulating communication
systems? [4]

c) What isdirect component and quadrature component of asigna? [2]

Q3) @ What are parametersfor the performance estimationinsimulation? [4]

b) Compare and contrast the following techniques to test random number
generators? [4]

)  Scatter plots
i)  Durbin-Watson Test
c) Explaintheprincipleof multicarrier modulation OFDM. [2]

PT.O.



Q4) &)

b)

Q5) a)

b)

Q6) a)

b)
d)

Q7) &

b)

Q8) a

b)

Elaborate various methodologies used in mapping a problem into a
simulation model. [4]

What are correlated Gaussian numbers? Why do we need them? Explain
any onetechniqueto generate correlated Gaussian numbersin detail. [4]

What are the stepsin simulation and model building? [2]

What are the different techniques used to reduce run time of the Monte
Carlo method? Hence explain importance of sampling. [4]

Enlist factorsto be considered while simulating nonlinearities. [4]

Explain simulation model for simple communication (Assume any
communication system) [2]

What istapped delay line model for LTV system? How varioustap gains
aregenerated? [4]

Explain random process model with referenceto time varying system.[4]

Why issemi analytic simulation technique used in network analysis? [2]

What are categories of acommunication channel ? Explain multipath fading

Inwirelesscommunication channel. [4]
What arethe various parametersthat must be considered while smulating
aradio channel? [4]
What is discrete memory |less channel model? [2]

Write an algorithm to demonstarate two state Markov model for discrete

channel with memory. [4]

With an example explain Monte Carlo Estimation. [4]

Explainvaidandinvalid use of tail extrapolation. [2]
é¢ o6
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PA-717 [5928] 173 [Total No. of Pages:2

M.E. (E & TC) (Communication Networks)
HIGH SPEED COMMUNICATION NETWORKS
(2017 Patter n)(Semester-1) (504502)

Time: 3Hourg] [Max. Marks: 50
I nstructions to the candidates:

1) Answer any 5 Questions out of 8.

2) Neat diagrams must be drawn wherever necessary.

3) Figuresto theright indicate full marks.

4) All qustions carry equal marks.

Q1) @ Givetwo applicationsof wirelessLANsand explainwhy wirelessLANs
would be appropriate for these applications. [9]

b) How does Frame Relay function? Explain with an application. [9]

Q2) @ How does streaming protocol work? What are different streaming
protocols? Explain any onein detail. [9]

b) Describe various ISA components and services. [9]

Q3) @ Why isvideo filtering is needed? Explain working principle of video
filtering? [6]

b) Explain H. 264/AV C coder [4]

Q4) @ How does Cell Delay variation relate to performance of Congestion

control in ATM networks? [9]

b) How does streaming protocol work? What are different streaming
protocols? Explain any onein detail. [9]

Q5) @ Explainany two Dynamic Protocols. [6]

b) Explain Frame Relay network with an exampleof itsapplication.  [4]

PT.O.



Q6) @ Discuss two ATM protocols.
b) What isthe need of Wireless LANS? Explain with an example.

Q7) & Explaintheworking with architecture of 802.11.
b) Describe with diagram the connection of ATM in ATM cell.

Q8) @ How isCongestion control achieved in Frame Relay?
b) Discuss and compare various mechanisms of congestion control.

& B ¥
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[5928]-174

SEAT No.:

[Total No. of Pages:1

M.E. (Electronics& Telecommunication) (Communication Networ k)

NETWORK SECURITY

(2017 Patter n) (504503) (Semester - 1)

Time: 3Hourg] [Max. Marks: 50
I nstructions to the candidates:
1) Attempt any five questions out of eight questions.
2) Assume suitable data, wherever necessary.
3) Right hand side number indicae marks.
Q1) @ Explainindetall Information Security concept? [9]
b) Explainindetail Intrusion detection? [9]
Q2) @ Explainconventional encryption. [9]
b) Explainsecurity architecture? [9]
Q3) @ Explaincipher block? [9]
b) Explain operating system security management? [9]
Q4) @ ExplanRSA agorithm? [9]
b) Explain Network security models? [9]
Q5) @ Explain Network security applications? [9]
b) Explain Cybersecurity? [9]
Q6) @ Explain SMIME IP security? [9]
b) ExplainIncident handling with cyber security? [9]
Q7) @ ExplanTSL indetail? [9]
b) Explain Cybersecurity for Blutooth Data communication? [9]
Q8) @ ExplanSSL? [9]
b) Explain need of cybersecurity for online shopping? [9]
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PA-719 [Total No. of Pages: 2

[5928]-175
M.E (E&TC) (Communication Network)
TRAFFIC ANALYSIS AND QOS

(2017 Pattern) (Semester - I1) (504507)
Time: 3Hoursg| [Max. Marks: 50
I nstructions to the candidates:
1) Answer Q.No. lor 2, Q3or 4, Q5or Q6, Q7 or Q8.
2) Figures to the right indicate full marks.
3) Assume suitable data, if necessary.
4) Use of electronic pocket calculator is allowed.

Q1) & Explain OSI network management model in detail. [6]
b) What isorganization model ? Explain 2tire & 3tire network management
organization model in detail. [6]

OR

Q2) & What aredifferent message PDUs used in SNMP operation. Explain the
encapsulationin detail. Writeanote on Trap PDU with asuitable diagram
showing different fields. [6]

b) What aretherequirementsof 3tier NMS? [6]

Q3) @ Explaintheconceptual Model of Telecommunication Management. [7]

b) Describein detail Optical network & MAN feeder network. [6]

OR
Q4) @ Writeanote on Broadband Network Management. [7]
b) Writeashort note on Multi Protocol Label switching [6]

P.T.O.



Q5) @ Explaintheutility & application area of high speed LANSs. [6]

b) Explain 802.5 token Ring Technology in High Speed LANS. [6]

OR
Q6) & What arethe two types of QoS solutions? Explainin brief. [6]
b) What arethetypesof Network Traffic? Explainin brief. [6]
Q7) @ Writeashort note on MPL S traffic Engineering. [7]
b) What are function provided by ISA to manage congestion & QoS
transport? [6]

OR

Q8) @ What isthedifference between flow control and Error Control ? [7]
b) Describe Traffic Control and Congestion Control in ATM Networks|[ 6]
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PA-720 [Total No. of Pages: 2
[5928]-176

M.E. (E & TC) (Communication Networks)
BROADBAND WIRELESSTECHNOLOGIES
(2017 Credit Pattern) (Semester - 11) (504508)

Time: 3Hourg] [Max. Marks: 50
I nstructions to the candidates:

1) Answer any five questions.

2) Neat diagrams must be drawn wherever necessary.

3) Figuresto the right candidates indicate full marks.

Q1) @ Explainthearchitectureof orthogonal FDMA indetail? [9]

b) Explaintheadvantagesof CPbased CDMAover singlecarrier FDMA [ 5]

Q2) @& Whatisthedifference between multi antennasystemand MIMO?  [5]

b) Discussindetail about SVD based Eigen beamforming technique. [5]

Q3)a Compare Time hopping, frequency hopping with direct sequence in
ultrawideband system. [9]

b) Discussthe difference between ALOHA and slotted Aloha protocolsin
Media Access control. [5]

Q4) & Explain Carrier sense multiple access with collision avoidance MAC in
detail. [5]

b) Discussthe | EEE 802.11 MAC protocol with suitable diagrams. [9]

PT.O.



Q5) @ Classify the Routing Protocols in Wireless Broadband Networks with
suitable examples. [9]

b) Explain the significance of outage probability for video servicesin a
multirate DS-CDMA system. [9]

Q6) & What are the two types of connections supported by WiMAX? [9]

b) Explain Dynamic BW allocation algorithm (DBA) inWIMAX? [9]

Q7) @ Explainthearchitecture of Ethernet Passive Optical Networks (EPONS)
indetail. [5]

b) Explainthedifference between passive and active optical network. [5]

Q8) Write a short note on (any two) :

d Hybrid WOBAN [9]

b) Faulttolerance & self-healing [5]

c) Scalable broadband access networks [5]
VOOV

[5928]-176 2



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

PA-721 [Total No. of Pages: 2

[5928]-177
M.E (E&TC) (Communication Network)
SDR AND COGNITIVE RADIO

(2017 Pattern) (Semester - 11) (504509)

Time: 3Hoursg| [Max. Marks: 50
I nstructions to the candidates:

1) Answer Q.No.lor 2, Q3or 4, Q5or Q6, Q7 or Q8.

2) Neat diagrams to be drawn wherever necessary.

3) Figures to the right indicate full marks.

4) Use of calculator is allowed.

5) Assume suitable data if necessary.

Q1) & Giveanoverview of Cognitive Radio concept. [7]

b) Explain two mgor applications where Cognitive Radio technology is
being used. [6]

Q2) @ Describevariouslow cost Cognitive Radio platforms available. [7]
b) What isthe future scope of Software Defined Radio? [6]

Q3) @ Givean account on various worldwide frequency plansavailable. [6]

b) Givean overview of Cognitive Radio Architecture. [6]

Q4) @ Writeondifferent layer wise architecture of Cognitive Radio. [6]
b) How isendto end communication accomplished in the case of Cognitive
Radio? [6]

Q5) @ Write short note on Real Time Operating Systems. [6]
b) What are the requirements of CORBA?. [6]

P.T.O.



Q6) @ Give an account of functional overview of SCA. [6]

b) Explain the compliance between SCA and JTRS. [6]
Q7) & How are adaptive techniques applied to antennas? [7]
b) Describeindetail smart antennaarchitecture. [6]

Q8) @ How is cognitive radio system principles applied to smart antenna
systems? [7]

b) Give an account of Radio Frequency design. [6]

G
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Total No. of Questions : 8] SEAT No. :
PA-2677 [Total No. of Pages : 2

[5928]-178
M.E. (E & TC)
4G-LTE : CELLULAR SYSTEMS
(2017 Pattern) (Semester - I1I) (604501)

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

1) Solve Q.1 0r Q.2, Q.3 or 0.4, Q.5 or Q.6, Q.7 or Q.8.

2) Neat diagrams to be drawn wherever necessary.

3) Figures to the right indicate full marks.

4) Use of calculator is allowed.

5) Assume suitable data, if necessary.

Q1) a) Explain the evolution from 3G to 4G technologies. [7]
b)  Write on system architecture evolution of LTE. [6]

OR
02) a) Describe in detail Packet Data Convergence Protocol in LTE. [7]
b) Explain how serving gateway and packet data network gateway play a
role in LTE. [6]
03) a) Detail the RF requirements for LTE. [7]
b) How is carrier aggregation accomplished in LTE. [6]

OR
04) a) Describe in detail the trans receiver design in spectrum sharing. [7]
b) Illustrate the methodology involved in resource management. [6]
05) a)  Explain the key features of OFDMA. [6]
b) Describe the working of Software Defined Radio. [6]

OR

PTO.



06) a)
b)

Q7) a)

b)

08) a)
b)

What are LTE advanced main MIMO modes?

Discuss downlink and uplink MIMO transmission.

Write in detail on mixed architectures of CoMP.

Discuss the backhaul design for inband relaying.

OR

Give the point of differences between LTE and Wi-Max.

Write short notes on Wi-Max deployment.
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[5928]-179

ML.E. (Electronics & Telecommunication) (Communication

Networks)

MODERN COMMUNICATION RECEIVER DESIGN AND

TECHNOLOGY
(2017 Credit Pattern) (Semester - I1I) (604502)

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

1) Attempt any 5 questions out of 8.

2)  Neat diagrams must be drawn whenever necessary.
3) Figures to the right indicates full marks.

4) Assume suitable data, if necessary.

01) a)

b)

02) a)

b)

03) a)

b)

04) 2)
b)

05) a)
b)

With the help of suitable block diagram, explain the implementation of
double conversion receiver. [5]

Explain the weaver architecture of image reject mixer. [5]

Explain the intermodulation spurious system analysis for the star - 10
double, general coverage receiver. [5]

With the help of suitable block diagram, explain the implementation of
special conversion receiver. [5]

Explain the design of automatically switched half-octave filter banks for

HF transceiver. [5]
Explain the switching mechanisms of front-end filters for best dynamic
range performance. [5]
Explain the system composite noise figure with block diagram. [5]
Explain the half-octave filter banks used for ultrawideband microwave
receiver. [5]
Explain the Gilbert Cell mixers with suitable diagram. [5]
Explain the conversion loss and noise figure of diode mixers. [5]

PTO.



06) a)

b)

07) a)

b)

08) a)

b)

Explain the brute force synthesizer using harmonic generator and mixer
synthesis method. [5]

Compare the direct and indirect methods of non brute force synthesizer.|[5]

With a suitable Block diagram explain the fast attack, slow release AGC

system in the Star - 10 IF receiver. [5]
Explain the AD 8361 precision RMS detector used in 500MHz AGC
system. [5]

What are design considerations for Audio and Baseband Amplifier of
receiver? [5]

Enlist different Noise Blanker & state the importance of Noise Blanker in
IF receiver. [5]
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PA-594 [Total No. of Pages : 2

[5928]-18
ML.E. (Civil) (Environmental Engineering)
RESEARCH METHODOLOGY

(2017 Pattern) (Semester - III) (601074)
Time : 3 Hours] [Max. Marks : 50
Instructions to the candidates:
1) Attempt QI or Q2, Q3 or Q4, Q5 or Q6 and Q7 or Q8.
2) Neat diagram must be drawn wherever necessary.

3)  Figures to the right indicate full marks.
4) Assume suitable data, if necessary.

Q1) a) State the elements and objectives of literature survey. [5]

b) Enlist at least four different research funding agencies. Explain details
about any one. [4]

OR
02) a) Discuss the errors in selecting a research problem. [5]

b) Explain the importance of review of literature, different sources of
literature. (4]

03) a) Whatis meaning & significance of attitude measurement and scaling?[5]

b) Enlist the important parametric tests for Hypothesis testing & Explain
any one in detail. [4]

OR

04) a) What are factors affecting “Selection of appropriate data collection

method”? [5]
b) Discuss the criteria of good measurements. [4]
05) a) Explain Descriptive and inferential statistics. [8]
b)  Write a note on discriminant and cluster analysis. [8]
OR

PTO.



06) 2)

b)

Q7) a)

b)

08) a)

b)

What is Multi-dimensional Scaling? Explain metric & non- metric
approach of MDS & also explain significance of MDS. [8]

What is correlation and regression analysis? What are their methods’?
State its significance with their values? [8]

Explain the significance of a research report writing and narrate the various

steps involved in writing such a report. [7]

Write a note on "Plagiarism" in research. [5]

Discuss the procedure for obtaining a patent. [4]
OR

What are different types of reports? Describe the formulation of report.
[7]
Discuss the steps involved in publishing a research idea in a Journal. [5]

Explain the different factors to be considered for effective presenting a
research. [4]

Q000
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[Total No. of Pages: 2

[5928]-188
M.E (E&TC) (Microwave)

ELECTROMAGNETICS AND ANTENNA THEORY

(2017 Pattern) (Semester - 1) (504301)

Time: 3Hoursg| [Max. Marks: 50
I nstructions to the candidates:

1)
2)
3)
4)
5)

Ql) &

Q2) &
b)

Answer any five questions.

Neat diagrams must to be drawn wherever necessary.
Figures to the right indicate full marks.

Use of calculator is allowed.

Assume suitable data if necessary.

Why the spiral antennais broadband antenna? [9]
Beteminethelength of the dipolewhoseinput resistanceis 50 ohms.(194)

[5]

A spherical reflector has a 10-ft diameter. If at 11.2 GHZ the maximum
allowable phaseerror isi/16, find the maximum permissible aperture.[ 6]
Explainthe Equivalence principleand illustrateitsapplicationsin aperture
antennaanal ysiswith asuitable example. [4]

Q3) Describethefollowing antennaswithillustrative structural diagrams, radiation

pattern, features [10]
a Corner reflector and Parabolic Reflector
b) H-Planepyramidal and conical horn antenna

Q4) A rectangular aperture with a constant field distribution, with a = 3\ and
b =2, is mounted on an infinite ground plan, Compute the, [10]
d FNBW intheE-plane
b) HPBW intheE-plane0
c) FSLBW intheE-plane
d) FSLMM intheE-plane
e) directivity (675)

P.T.O.



Q5) @ Givethe comparison of various radiating elements such asinfinitesimal
dipole, small dipole, finitelength dipole and half wavelength dipole. [6]

b) Explain the salient features of lens antenna and explain the working
principlewith relevant diagram. [4]

Q6) @ What is array factor? Derive the expression for the array factor of an
N-element uniform linear array. [9]

b) Give the structural features and radiation characteristics of following
antennas: [5]

I.  RhombicAntenna
ii. LongWireAntenna

Q7) @ Design an rectangular microstrip antenna using a substrate(RT/Duroid
5880) with dielectric constant of 2.2, h-= 0.15 so as to resonate at

10GHz.(820) [6]
b) Explain the following method of analysis in Microstrip patch antenna
I)Transmission-Line Model. [4]

Q8) @ With reference to uniform plan wave explain the following parameters:

Reflection Coefficient ,V SWR. [4]
b) Derive an expression for boundary conditions for boundary between
two different magnetic materials. [6]

G
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Total No. of Questions: 12] SEAT No. -

PA-595 [Total No. of Pages: 2
[5928]-19
M .E. (Civil) (Geotechnical Engineering)
ADVANCE SOIL MECHANICS
(2017 Course) (Semester - 1) (501121)

Time: 3Hourg] [Max. Marks: 50
I nstructions to the candidates:

1) Answer Qlor Q2 Q3o0r Q4 Q50r Q.6 Q.70r Q.8 Q.9 or Q.10 and Q.11 or

Q.12.

2) Neat diagrams must be drawn wherever necessary.

3) Figuresto theright indicate full marks.

4) Assume suitable data, if necessary and mention it clearly.

5) Use of non-programmable calculator is allowed.

Q1) State and explain stress invarients. With the help of Mohr circle explain the
two types of stress invarients. [4]

a Mean normal stressand
b) Deviatric stress
OR

Q2) Writeashort note on soil bodies exhibiting non-homogeneous properties.[4]

Q3) What is stress path? Explain stress path for the cases [4]
a) Effective stress path

b) Tota stress path
OR
Q4) Which parametersaffect theyielding and failurein soil? Describein detail .[4]

Q5) Briefly explain at-rest earth pressure, active earth pressure and passive earth

pressure with suitable diagrams. [4]

OR
Q6) Describe stability of retaining wall against overtuning, sliding and bearing
capacity failure. [4]

PT.O.



Q7) Explain how three dimensional consolidation takes place by the construction

of sand drains? Adlo, explain its design considerations. [4]
OR
Q8) Enlist the effects of smear zone on radial consolidation. [4]
Q9) @ Explain an elastic-soil-spring method of vibration for analysis of
foundations. Also, state the assumptions made in the theory. [6]
b) Describethe genera design criteriasfor the machinefoundations.  [6]
c) Writeanoteon “Dynamic loadsdueto vibrating machines’. [4]
OR
Q10)a) Explainlinear elastic weightless spring method. [6]
b) What arethe genera requirements of machine foundations? [6]
c) Explainthedifference between thefollowing vibration sources. [4]
I)  Reciprocating machine
i)  Forgehammer
i)  Earthquake
Q11)a) Describethedesign criteriasfor foundation of rotary machine. [6]
b) Explaintwo dimensiona Combined method for the design of foundations
of rotary machines. [6]
c) Why vibration isolation is required? Describe the methods of vibration
control ? [6]
OR
Q12)a) Explain“useof isolatorsmethod” invibrationisolation with neat sketches.
[6]
b) What arethe properties of good vibrating isolation material ? [6]
c) Writeanoteon: [6]

1)  Importanceof vibrationisolation

i)  Rotary type machines

é¢ 6 o
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Total No. of Questions: 6] SEAT No. :

PA-725 [Total No. of Pages: 1
[5928]-190
M.E. (E&TC) (Microwave)
MICROWAVE MEASUREMENTS
(2017 Pattern) (Semester - 1) (504303)

Time: 3Hoursg| [Max. Marks: 50
| nstructions to the candidates:

1)  Attempt any five questions.

2) Figures to the right indicate full marks..

3) Assume suitable data, if necessary.
Ql) @ Satethebasic principlesof Transmission Lines. [9]

b) What arethe sourcesof uncertainty in RF and microwave measurement?

[S]

Q2) @ Whatisthe need and important factor of attenuation measurement? [5]

b) Define Noise. State and explain different types of noise. [5]
Q3) @ Explainthebasicworking principleof SpectrumAnalyzer with diagram.

[9]

b) Explainthe method of calibration of Automatic Network analyzers. [5]
Q4) @ Sateand explain applications of Spectrum Analyzer. [9]

b) Compare Spectrum Analyzer and Network Analyzer. [9]
Q5) @ Explaindifferent MMIC measurement techniques. [5]

b) State and explain RF power measurements and calibration. [5]

Q6) Write short noteson :

a)
b)

Power Splitter. [9]
Reflectometer. [9]



Total No. of Questions : 6] SEAT No. :

PA-726

[Total No. of Pages : 2
[5928]-191
M.E. (E & TC) (Microwave)
COMPUTATIONAL ELECTROMAGNETICS
(2017 Pattern) (Semester - 11) (504307)

Time: 3Hourg| [Max. Marks: 50
| nstructions to the candidates:

1)
2)
3)
4)
5)

Q1) a)

b)

Q2) a)

03) a)

b)

Answer any five questions.

Neat diagram must be drawn wherever necesary.
Use of electronics pocket calculator is allowed.
Assume suitable data if necessary.

Figures to the right indicate full marks.

State the different errors in numerical solution and explain how they
affect the accuracy and stability of FD solution. [S]

Explain in detail how the finite difference analysis is carried out for
guided structures. [5]

Derive the Green’s function corresponding to PDE for free space. [4]

Explain the strengths and weakness of FDM and FDDTD modeling.
[4]

What is method of moments. [2]

What is variational method of analysis, explain it with a relevant
example. [6]

What are the applications of Ritz variational method. [4]

1
Q04) What is functional? If a functional is defined as F[y(X)]= j; y(x)dx, then

what is the functional for y(x) = 1, y(x) = x, y(x) = x°. [10]

PT.O.



05) Explain Yee’s Algorithm with an illustrative Flow chart with suitable
example. [10]

Q6) Explain the various steps involved in Method of Moments with illustrative
diagrams and examples. [10]

363838

[5928]-191 2



Total No. of Questions: 6] SEAT No. :
PA-727

Time: 3Hourg]

[5928]-192
M.E.(E& TC) (Microwave)
RFAND MMIC TECHNOLOGY
(2017 Pattern) (Semester - 11) (504308)

I nstructions to the candidates:

1
2)
3
4)
5)

Ql) g
b)

Q2) g
b)

Q3) &)
b)

Q4) &)
b)

Q3) 8
b)

Q6) &)
b)

Answer any five questions.

Neat diagrams must be drawn wherever necessary.
Use of electronics pocket Calculator is allowed.
Assume Suitable data if necessary

Figuresto the right indicates full marks.

Explain performance issues of MMIC technology.
Write anote on multi chip module technol ogy

Explain fabrication technology used for design of HEMT device.
Explain the structure of micro strip coupler.

Explain multilayer techniqueusedin MMIC.
What is difference between Micro strip couplers and splitters.

Explain synthesis process of n port network.
Explain network matrix decomposition.

Explain harmonic balance method used in microwave circuit.
What are the features and applications of CAD package.

How digital modulator isdesigned by MMIC technology? Explain.

[Total No. of Pages: 1

[Max. Marks: 50

[6]
[4]

[6]
[4]

[5]
[5]

[S]
[5]

[6]
[4]

[6]

Explain MMICtest system. How MMIC Measurement iscarried out?[4]

VOOQ



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

PA-728

[Total No. of Pages : 2
[5928]-193
M.E. (E & TC) (Microwave)
WIRELESS COMMUNICATION SYSTEM
(2017 Pattern) (Semester - 11) (504309)

Time: 3Hourg| [Max. Marks: 50
| nstructions to the candidates:

1)
2)
3)
4)
5)

01) a
b)

Q2) a)

03) a)

04) a)

Answer any five questions.

Neat diagrams must be drawn wherever necessary.
Figures to the right side indicate full marks.

Use of calculator is allowed.

Assume Suitable data if necessary.

Compare and contrast all multiple access techniques. [S]

What is the need for frequency reuse? Prove that for a hexagonal

geometry. the co-channel reuse factor is q = 3N, where N = i+ ij + j

[5]

Write short note on Beyond 3G. [5]

Explain the hexagonal cell arrangement with reuse factor, cluster size
and reuse ration to achieve the optimal co-channel interference.  [5]

What is probability model that describes the smooth traffic and write

the distribution and explain in detail. [S]
Explain co-channel interference ratio and its reduction. [5]
Explain the Indoor path—loss model and Link Margin. [S]

If 10W 1is applied to a unit gain antenna with a 1800MHz carrier
frequency, find the received power in dBm at a free-space distance 500
m from the antenna receiver and free- space path loss if P_at 2 Km. [$]

PT.O.



05) a)

06) a)

Q7) a)

08) a)

b)

Define the following terms : [5]
1)  Quality of service

i1) Blocking probability

111) Grade of Service

iv) Per Count

v) Blocked Call Held (BCH)

Explain the CDMA system architecture. [S]
Explain the GSM architecture. [5]
Write short note on GSM logical channels. [5]
Explain the Radio Link Control protocol in UMTS. [S]

What is hand off mechanisms? Discuss Hard and Soft handoff
mechanisms. [S]

What are the UMTs system features? Draw the UMTS network
architecture. [5]

Explain the protocol stack in Universal Mobile Telecommunications
System. [5]

363838
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Total No. of Questions : 6] SEAT No. :

PA-729 [Total No. of Pages : 2
[5928]-194
M.E. (E & TC) (Microwave)
EMI AND EMC TECHNIQUES
(2017 Pattern) (Semester - 111) (604301)

Time: 3Hourg| [Max. Marks: 50
| nstructions to the candidates:

1) Answer any five questions.

2) Neat diagrams must be drawn wherever necessary.
3) Use of electronics pocket calculator is allowed.

4)  Figures to the right side indicate full marks.

5) Assume Suitable data if necessary.

Q1) a) Explain in detail intersystem EMI and intra system EMI. [4]
b) Explain the difference between grounding and shielding. [4]
¢) What are different sources of EMI? [2]

Q2) a) How to minimize EMI during design of RF transmitter and receiver

system? (4]
b) Which parameters are considered for antenna EMI prediction. [4]
c) List different types of EMI Suppression techniques. [2]

03) a) What is amplitude culling and Frequency culling with respect to

transmitter and receiver circuit? (4]
b) Give the difference between radiated and conducted EMI. (4]
c¢) What is radiation susceptibility? [2]

Q4) a) Compare Five different approaches for measurement of radiated
emission (RE) and radiation susceptibility (RS) of an equipment. [5]

b) Explain the design steps of common mode and differential mode filter.

[S]
PT.O.



Q5) a) List the Military and industrial EMI standards.

b) Explain low pass EMI filter with its characteristics.

06) a) Explain design parameters of micro strip band pass filter.

b) Write short note on lumped element type low pass filter.

363838
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Total No. of Questions : 8] SEAT No. :

PA-730 [Total No. of Pages : 2

[5928]-195
M.E. (E & TC) (Microwave)
RADAR AND SATELLITE COMMUNICATIONS
(2017 Pattern) (Semester - 11I) (604302)

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

D
2)
3)
4

)

01) a)

b)

Q2) a)

b)

03) a)

b)

04) a)

b)

05) a)
b)

Attempt any 5 questions.
Neat diagrams must be drawn whenever necessary.
Figures to the right indicate full marks.

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

Assume suitable data, if necessary.

State the different methods for RCS estimation. Explain any one in detail.
[S]
Define the Doppler effect and explain the CW radar with its limitations. [S]

With the help of block diagram explain the concept of radar. [5]
How the basic radar equation can be manipulated for an application of
volume search? [5]
Explain the scanning and lobing of antennas in tracking radar. [5]
Describe the antenna beam shapes for different types of radars. [5]
Explain the terms related to radar [5]

1)  Unambiquous range

i)  Clutters

Write short note on weather prediction radar system. [5]
Compare LEO, MEO and GEO. [5]
Write short note on types of satellite as per altitude. [5]

PTO.



06) a)
b)

Q7) a)
b)

08) a)
b)

Explain the elevation and inclination angles along with their significance.|5]

Describe the launching steps of artificial satellite. [5]

Explain the various losses in uplink and downlink design of satellite. [5]

Explain AOC system and its importance in satellite communication. [5]

Describe the visibility test of satellite. [5]

Compare FDMA and CDMA technique used in satellite communication
with respect to their parameters and performance characteristics.  [5]

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

PA-731 [Total No. of Pages: 3

[5928]-196
M.E (E&TC) (Signal Processing)
MATHEMATICS FOR SIGNAL PROCESSING

(2017 Pattern) (Semester - 1) (504401)
Time: 3Hoursg| [Max. Marks: 50
I nstructions to the candidates:
1) All questions are compulsory.
2) Assume suitable data if necessary.
3) Use of Non-programmable calculator is allowed.

Ql) @& ProveThat: [6]
[B x C,CxA,A x B] = [ABC]?
Ax{Bx(CxD)} =B.D(AxC)-B.C(AxD)
b) Provethat formula: [6]
BxC).(AxD)+(CxA).(BxD)+(AxB).(CxD)=0
And hence show that sin (C + @) sin (6 — ®) = sin? 6 — sin®
OR

Q2) @ Findthemoment about alinethroughtheoriginhavingdirection2i + 2j + k
due to a 30 kg force acting at a point (-4, 2, 5) in the direction of
12i — 4j — 3k. [6]

b) Provethat: [6]
sn (A+B) =sinA cosB + cosA sinB

cos (A+B) = cosA cosB + sinA sinB

P.T.O.



Q3) 8

b)

Q4) &)

b)

Determinetherank of thefollowing matrices:

1 2
1 4 2
2 6

P P O R
H
H

R W Pk O

Use Guass - Jordan method to find the inverse of the matrix :

1 1 3
1 3 -3
2 -4 -4

OR

Reduce the matrix to its normal form and hence find itsrank :

2 3 -1 -1]
1 -1 -2 -4
3 1 3 -2
6 3 0 -7

If A & C arenon-singular matrices then show that :

A O] [ A 0
B C - _C—1BA—1 C—l

Hencefind theinverse of :

O N O

o w o B+
o b~ O O
w O O O
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[7]
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Q35) 8

b)

Q6) a)

b)

Q7) &

b)

Q8) &)

b)

A coinistossed up four times in succession, Determine the probability

of obtaining three heads. [6]

Consider a random experiment consisting of drawing of two cards in

succession from adeck of cards without replacing the first card drawn.

Find the probability of obtaining two red acesin two draws. [6]
OR

A binary symmetric channel has a conditional probability of error p=10°

and the messages m, and m, are generated at the source with equal

probability. Determine: [6]

i) The probability of receiving aresponseof r,

i) The probability of receiving aresponse of r,

iii)  The probability that m was sent and giventhat r isreceived

iv)  The probability that m, was sent and given that r isreceived

Thejoint probability density of random variablesX and Y is: [6]

F,=4exp(=Ix[-lyl):

fOI’—oo<X<oo,—oo<y<oo_

Calculate the probability that :

X<landY<O

Explain Power Spectra Density (PSD). Also explainitsvariousproperties.
[6]
A sinusoidal signa generator of deterministric frequency f_and amplitude
A is switched on. The starting time is random such that x(t) = Asin
(2nf t + @). Find the autocorrel ation of the random process. Also sketch
the same. [7]
OR
Consider asinusoidal process X(t) denoted by : [6]
X(t) =Acos (2nf t + ®); where A and fc are constants and @ isuniformly
distributed random variable.

1
f,(0)=5-.0<0<2z

=0, elsawhere

Show that the random sinusoidal process is ergodic in both mean and
autocorrelation function.

Discuss the transmission of random process through linear filters.  [7]

G
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Total No. of Questions: 7] SEAT No. :

PA-4496 [Total No. of Pages: 2

[5928]-197
M.E. (E&TC) (Signal Processing)
DIGITAL IMAGE AND VIDEO PROCESSING
(2017 Pattern) (Semester - |) (504402)

Time: 3Hourg| [Max. Marks: 50
I nstructions to the candidates:

1) Answer any 05 questions.

2)  Your answers will be valued as a whole.

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

4) Assume suitable data, if necessary.

Q1) @ ExplainPseudo, color imageprocessingindetail. Writeitsapplication.[5]
b) Explainthefundamental stepsin digital image processing which can be

applied to images. [9]
Q2) @& Whatisthe WHT?Deriveitsbasisfunction. [9]
b) Explain separability of unitary transforms & basisimages. [9]

Q3) @& What is histogram? How does the histogram of following image look

like, draw & explain. [6]
i) Darkimage i)  Brightimage
i)  Low contrast image Iv) Highcontrastimage

b)  Explain homo-morphicfiltering approach for image enhancement.  [4]

Q4) @ Explainfollowing order statisticsfilter. (3]
) Medianfilter
i)  MaxandMinfilter

b) Explain image restoration model and hence explain image restoration
using Inversefiltering. [9]

P.T.O.



Q5) @ Explainfollowing lossless compression techniquesin detail.
1)  Arithmatic coding [3]
ii)  Bitplanecoding [2]
b)  With block diagram, explain JPEG compression model indetail.  [5]

Q6) @ Explain Region merging & region splitting techniques. [9]

b) Explain Region representation using structure featuresand texture features.

[5]

Q7) @ Explandifferent framesusedin video representationin MPEG standard.
[5]

b) Explain different color models used in Video compression. [5]

Q000
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Total No. of Questions: 6] SEAT No. :

PA-732 [Total No. of Pages: 2

[5928]-198
M.E. (E&TC) (Signal Processing)
ADVANCED DIGITAL SIGNAL PROCESSING

(2017 Pattern) (Semester - |) (504403)

Time: 3Hourg| [Max. Marks: 50
I nstructions to the candidates:

1) Answer any five questions.

2) Figures to the right indicate full marks.

3) Assume suitable data if necessary.

4) Use of Non-programmable calculator is allowed.

Q1) @ Statethe advantages and disadvantages of FIR and IR filters. [4]

b) CompareVon-Neumann architecture and Harvard architecture. [4]

c) Statewhat do you mean by Adaptivefilters. [2]

Q2) @& ExplanVLIW architecturein brief. [4]
b) Explain the concept of ergodic processes. [4]

c) What is the drawback in FIR filter design using Frequency Sampling
method? How it is overcome? [2]

Q3) @ DefineDiscrete Fourier Transform. [2]
b) Compute DFT of afinite length-N sequence defined for [4]

O<n<N-1
X(n)=1|n=0
=0|1<n<N-1
c) Calculatethe DFT of thefollowing sequence x(n). [4]

x(n)={11, -2 -2}

P.T.O.



Q4) &)

b)

Q5) 8
b)

Q6) &)
b)

Define downsampling process. Consider a discrete time signal
x(n)={1,2,3,4,5,6,7,8,9, 10, 11, 12} . Determine the downsampled
version of the signals for sampling rate reduction factors [7]

aQ D=2
by D=3
c) D=4

Defineinterpolation. State any two applications of multirate DSP.  [3]

What are random signals? What istheir use? [2]
Draw & explain uniform and Gaussian Probability Density functions.[8]

Explain Von-Neumann architecture with the help of block diagram. [5]
Compare Harvard architecture and Von-Neumann architecture. [5]
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Total No. of Questions : 8] SEAT No. :

PA-733 [Total No. of Pages : 2
[5928]-199
M.E. (E & TC) (Signal Processing)
BIOMEDICAL SIGNAL PROCESSING
(2017 Pattern) (Semester - 11) (504407)

Time: 3Hourg| [Max. Marks: 50
| nstructions to the candidates:

1) Answer any five questions.

2) Neat diagrams must be drawn wherever necessary.
3) Figuresto the right side indicate full marks.

4)  Assume Suitable data if necessary.

Q1) a) Explain cell junction with the help of diagram. [S]
b) Explain Heart Structure with diagram. [5]

Q2) a) How to use Eigen analysis for bio-signals processing. State its

advantages and limitations. [5]

b) Explain Electrical Activity of heart with diagram. [S]

Q3) a) Write note on different Medical Images. [4]
b) Write a note on CT scan. [6]

Q4) a) What is the purpose of PET scanning? (4]
b) With the sequence of events and waves explain cardiac cycle and draw
PQRST waveform. [6]

05) a) Write a note on MRI and Functional MRI(FMRI). [4]
b) Write a note on Eigen Analysis Spectral Analysis. [4]

c) List Time frequency Methods in processing of Bio-signals. [2]

PT.O.



06) a) Explain Radon Transform, Inverse Radon Transform. (4]

b) Explain in detail electromechanical models of signal generation. [4]

¢) List any two characteristics of Noise. [2]

Q7) a) Define following : (4]
1) Edge
11) Line

111) Points

iv) Corners

b) Explain Spectral Analysis of Heart rate. [4]
¢) Write a note on volumetric representation. [2]
08) a) Explain Noise reduction by Ensemble Averaging. [4]
b) Write a short note on RLS and Lattice Filter. [4]
¢) List parametric system modelling. [2]

36 d€ 36

[5928]-199 2



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

PA-579 [Total No. of Pages: 2

[5928]-2
M _.E. (Civil - Construction & Management)

MANAGEMENT AND PROJECT PLANNINGIN CONSTRUCTION

(2017 Credit Cour se) (501022)(Semester-1)

Time: 3Hourg] [Max. Marks: 50
I nstructions to the candidates:

1)
2)
3)
4)
5)
6)

Ql) &

b)

Q2) @)
b)

Q3) 8

b)

Attempt Q.1 or Q.2, Q.30r Q.4, Q.50r Q.6 and Q.7 or Q.8.
Neat diagrams must be drawn wherever necessary.
Figuresto the right indicate full marks.

Assume suitable data, if necessary and clearly state.

Use of cell phoneis prohibited in the examination hall.
Use of electronic pocket calculator is allowed.

Draw the Project Life Cycle of any construction project and discuss

each stagein detail. [4]

Discuss the advantages and limitations of Line of Balance Method over

Critical Path Method. [5]
OR

Explain the project clearance procedure for adam construction. [3]

Explain the matrix structure of Organization with its advantages and

applications. [6]

Solvethefollowing problem and state the critical path and total duration

of the project. [9]
Nameof activity Preceding activity Duration (days)

A 8

B 7

C B 10

D AC 12

E B 9

F C 6

G CE 8
What are the applications of work-study in civil engineering? [4]

OR

PT.O.



Q4) &)

b)

Q5) a)
b)

Q6) a)
b)

Q7) &
b)

Q8) a

b)

[5928]-2

For the example given in que. 3 (a) above, review of site was taken 10
days after start of the project. Following observations were noted. [6]

1) Activity Awill require 5 daysmoreto finish.
i)  Activity B iscomplete

i) Activity C will require 2 more days to complete and activity E will
require 7 more days to complete.

Iv) ActivitiesD, F and G are not started yet.
Update the CPM network and present the revised critical path.

Explain string diagram. What areits applications? [3]

Describe how safety of record keeping is achieved on site. [8]

Write safety procedure for awelder on site. [8]
OR

Explainin brief : Workman Compensation Act. [8]

What are the direct and indirect costs in an accident? [8]

What are the advantages and disadvantages of Merit Rating? [8]

Write a short note on:

)  Artificia Neura Network [4]

i)  BIM inconstruction [4]
OR

Explain Fuzzy logictechniquein brief and their applicationin construction.
[8]

Write a short note on:

)  Geneticalgorithm [4]
i)  Incentives - Advantages and disadvantages [4]
é¢ o6
2



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

PA-596 [Total No. of Pages: 2

[5928]-20
M .E. (Civil) (Geotechnical Engineering)
GROUND IMPROVEMENT TECHNIQUES
(2017 Credit Pattern) (Semester-1) (501122)

Time: 3Hourg] [Max. Marks: 50
I nstructions to the candidates:

1)
2)
3)
4)
5)
6)

Ql) &
b)

Q2) @)
b)

Q3) 8
b)

Q4) &)

b)

Q5) a)

b)

Attempt Q.1 or Q.2, Q.30or Q.4,Q.50r Q.6 or Q.7 or Q.8.
Neat diagrams must be drawn wherever necessary.
Figuresto the right indicate full marks.

Assume suitable data, if necessary and clearly state.

Use of cell phoneis prohibited in the examination hall.
Use of electronic pocket calculator is allowed.

State the characteristics of clay mineralsfor itsidentification. [4]
Discussthe engineering properties and behaviour of chemically stabilised
soils. [9]
OR
Describe Electrical Effectsinclay minerals. [9]
Which are the different methods of soil stabilization? [4]
How isthe effectiveness of lime stabilization determined? [4]
State criteriafor design of stone columns. [9]
OR
Explainlaboratory testing of cement stabilised soil. [9]
How is dynamic consolidation carried out? [4]
Write short notes on: [8]
)  Sanddrains

i)  Granular trench stabilisation
Describethe procedureto determine the bearing capacity of limegroup.[ 8]
OR
PT.O.



Q6) @ Discussthedesign criteriafor lime column foundations.

b) What are lime columns and describe its applications?

Q7) @ Explain permeation and hydro fracture grouting.
b) How isgrout injection measurement and monitoring carried out?
OR
Q8) @ Explainthevariousgrouting equipment with sketches.

b) Write note on the types of grouting techniques (any two)
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Total No. of Questions: 8] SEAT No. :

PA-1149 [Total No. of Pages: 2
[5928]-200

M.E.(E & TC) (Signal Processing)
SPEECH PROCESSING
(2017 Pattern) (Semester -11) (504408)

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

1) Answer any 5 questions.

2) Figuresto theright indicate full marks.

3) Useof logarithmic tables is allowed.

4) Assume suitable data if necessary.

Q1) @ Explainwith block diagramthe LTI model for speech signal and explain
mathematical approach for same. [7]

b) Differentiate between pitch & formats. [3]

Q2) & Explain with graphical representation for pitch frequency measurement
using autocorrel ation method. [5]

b) Explainwith diagram parallel processing approach for the calculation of
pitch frequency. [5]

Q3) @ Explanindetail spectrogram for speech signal. Mentionits parameters.[5]
b) Explain Levinson-Durbin recursive algorithm for the calculation of

predication coefficients. [5]
Q4) @ Explainthe pitch detection using LPC parametersin detail. [6]
b) Explain the homomorphic speech processing in detail. [4]

Q5) @ How to calculate Méd frequency coefficients of speech signal? Explain
using block diagram. [9]

b) Withthehelp of wavelet, how speech signal isanalyzed? Explainit. [5]

PT.O.



Q6) @ Define cepstrum. Explain how to calculate pitch & formats using
cepstrum? [6]

b) Explain how speech signal isquantized & coding is carried out? [4]

Q7) @ List the uniform and non-uniform quantizers of speech signal? Explain

any one non-uniform quantizer in detail. [6]
b)  Write short note on. [4]
) PCM.
i) G-726.
Q8) @ Explaintheecho cancellation applicationin detail. [9]
b) Explainthe speechrecognitionin detail. [9]
2 x X

[5928]-200 -



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

PA-734

[Total No. of Pages : 2
[5928]-201

M.E. (Electronics and Telecommunications) (Signal Processing)

COMPUTER VISION
(2017 Pattern) (Semester - 11) (504409)

Time: 3Hourg| [Max. Marks: 50
| nstructions to the candidates:

1)
2)
3)
4)

01) a
b)

Q2) a)

03) a)

04) a)

05) a)

Attempt any five questions.

Figures to the right indicate full marks.

Neat diagrams must be drawn wherever necessary.
Make suitable assumptions wherever necessary.

Explain the images produced by weak perspective projection. [S]
Draw and explain schematic diagram of digital camera. List any four
specifications. [5]
Explain Basic 2D and 3D transformations. [5]

Write short note on challenges and applications of computer vision.

[5]

Explain eight point algorithm in stereo vision for calibrated cameras.
[4]

Explain co-relation based correspondence search in stereo images. [6]

Explain the process of Rectification in stereo vision. [4]

Explain simple stereo system and list stereo parameters. [6]

Explain RANSAC algorithm for model fitting in image analysis. [4]

Explain the concept fitting ellipse to image data. [4]
Define following image features : [2]
1) Point &

11) Line

PT.O.



06) a)
b)

Q7) a)

08) a)

Explain Hough transform for lines and curves.
Explain with neat diagram image stitching.
Define following image features :

1) Corners &

i1) Edge

Write a short note on Kalman Filter.
Explain motion based techniques for motion estimation.

Define optical flow in images.

What is brightness consisting in optical flow estimation?

[4]
[4]
[2]

[4]
[4]
[2]

[4]

Explain differential based technique for motion estimation contaminated.

List applications of Kalman Filter.

363838
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Total No. of Questions : 8] SEAT No. :

PA-735

[Total No. of Pages : 3
[5928]-202

M_.E. (Electronics and Telecommunication) (Signal Processing)

STATISTICAL SIGNAL PROCESSING
(2017 Pattern) (Semester - 111) (604401)

Time: 3Hourg| [Max. Marks: 50
| nstructions to the candidates:

1)
2)
3)
4)

Q1) a)

Q2) a)

03) a)

04) a)
b)

Attempt any five questions out of eight.

All Questions carry equal marks.

Figures to the right indicate full marks.

Make suitable assumptions wherever necessary.

Explain Autoregressive moving average processes. [S]

In least Square Method parameters are defined in terms of nonlinear
equations. Justify the statement. [S]

With the help of suitable block diagram explain Weiner filter application
for Noise Cancellation. [5]

State and explain Levinson Durbin algorithm. [S]

Prove that Modified Periodogram is not a consistent estimate of power
spectrum. [5]

What is Adaptive filtering? Explain with the help of block diagram
and suitable Set of Equations. [5]

Explain filtering of Random Process. [S]

Discuss Properties and limitations of Pade’s approximation technique.

[5]

PT.O.



05) a)

b)

06) a)
b)

Q7) a)

Consider First order AR-Process that is generated by difference equation

[4]
y(n)=ay(n—1) + w(n).

where |a|] < 1 and w(n) is zero mean white noise random process with

variance afv

1)  Find unit sample response of the filter that generates y(n) from
w(n).

11) Find autocorrelation of y(n).

Implement third order FIR filter H(z) = 1 + 0.5z — 0.1z — 0.5z°°
using Lattice structure and stepdown recursion having the vector

coefficient, a, = [1, 0.5, —0. 1, =0.5]". [3]
Compare parametric and Nonparametric methods for power spectrum
estimation. [3]
What are the advantage of lattice filters? [3]

A third order all pole Pade’s approximation to a signal x(n) has been

1

found to be H(Z) = N 2 3
1+22 +72° 437

What information about x(n) can be obtained from this model? [4]

Enlist advantages of NLMS over LMS. [3]
Explain and derive the algorithm for Bartlett Method. [4]
Explain steepest descent algorithm in brief. [3]
Define : [3]

1)  Probability distribution function.

i1) Probability density function.

[5928]-202 2



08) a) What is Recursive Least Squares? State condition of growing window
RLS algorithm. [3]

b) Write a short note on spectral factorization. [3]

c) Bartlett’s method is used to estimate the power spectrum of a process
for a sequence of N = 2000 Samples. [4]

1)  What is the minimum length L that may be used for each sequence
if we are to have a resolution of Af 0.005?

i1) Explain why it would not be advantageous to increase L beyond
the value found in (i).

363838
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Total No. of Questions : 7] SEAT No. :
PA-736 [Total No. of Pages : 2

[5928]-203
MLE. (E & TC) (Signal Processing)
STILL IMAGE & VIDEO COMPRESSION
(2017 Pattern) (Semester - 11I) (604402)

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

1) Answer any 5 questions.

2)  Your answers will be valued as a whole.

3) Figures to the right indicated full marks.

4) Assume suitable data, if necessary.

Q1) a) How vector quantization works? Explain with example. What are the
advantages of vector quantization over scalar quantization. [5]

b) Explain the concept of Fractals. Explain how fractals are used for
compression. [5]

02) a) Explain with the neat schematic two band sub-band encoder & decoder

in detail. [S]
b) Explain Embedded zerotree coder with example. [5]

03) a) Whatis temporal redundancy? How motion estimation algorithm is useful

in reducing temporal redundancy. [5]

b) Explain the concept of group of pictures concept in MPEG - I in detail.
Explain all I, P, B and D type pictures. [5]

04) a) Explain MPEG-I video compression standard in detail. [5]
b) Explain MPEG Audio coding in detail. [5]

05) a)  Explain the concept of Block based motion Estimation in detail. [5]

b) Whatis the difference between MPEG-1 and MPEG-II standard. Explain
the scalability feature of MPEG-II standard. [5]

PTO.



06) a)

b) Explain the Linde-Buzo-Gray Algorithm in detail.

07) Explain JPEG 2000 standard with respect to

a)
b)
c)
d)
e)

Explain fast motion estimation in H. 264 and prediction selection.

Preprocessor
Core encoder
Post processing
ROI encoding
Scalability

[5928]-203
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Total No. of Questions : 08] SEAT No. :
PA-737

[Total No. of Pages : 2

[5928]-204
M.E. (E & TC) (VLSI & Embedded Systems)
DIGITAL CMOS DESIGN
(2017 Pattern) (Semester - I) (504201)

Time : 3 Hours] [Max. Marks : 50

Instructions to the candidates:

1)
2)
3)
4)
5)

01) a)

b)

02) a)
b)

03) a)
b)

Answer any five questions.

Assume suitable data, if necessary.

Neat diagrams must be drawn wherever necessary.
Use of electronic pocket calculator is allowed.

Figures to the right indicate full marks.

Draw the ac equivalent ckt of MOSFET and explain the parasitic
capacitances in detail. [5]

Explore linear, saturation and cut off regions of MOSFET characteristics.

Explain qualitatively. [5]

Derive the expression for static power dissipation in MOSFET. [5]

Give the expression for propagation delay in CMOS ckt. Explain each
term in detail. [5]

What is meant by technology scaling? Explain any one type in detail. [4]

With the help of suitable diagrams, explain CMOS fabrication process in
brief. [4]

Draw the stick diagram of CMOS Inverter. (2]

PTO.




04) 2)

b)

05) a)

b)

06) a)

b)

Q7) a)
b)

08) a)
b)

With the help of suitable example and diagrams, explain logical efforts in

detail. [4]
Write note on delay in multistage logic networks. [4]
What is Fan-in? What is its significance in ckt design? [2]

Starting from CMOS Inverter, explore the Pull-Up network and Pull-

Down network based schematic of NAND gate. (4]
Compare CMOS NAND & NOR ckts w.r.t. area, power & delay. [4]
Write note on pass transistor logic technique. [2]

What is need of transmission gate? Draw and comment on logic 0/1,

resistances and delay. (4]
Draw 8:1 Mux using transmission gates. Compare with conventional
method. [4]
What are the sources of meta-stability? (2]
What is dynamic circuit? List typical properties. [4]
Why are differential circuits required? Explain with ckt and waveforms.[4]
Write note on static CMOS. (2]
Draw BiCMOS ckt. List merits and demerits. (4]
Compare various ckt families w.r.t. power, delay & area. [4]
Write note on low power design techniques. [2]

Q000
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Total No. of Questions : 08] SEAT No. :

PA-738 [Total No. of Pages : 2
[5928]-205
M.E. (Electronics & Telecommunication)
(VISI & Embedded system)
RECONFIGURABLE COMPUTING
(2017 Pattern) (Semester - I) (504202)
Time : 3 Hours] [Max. Marks : 50

Instructions to the candidates:

1)
2)
3)
4)

5)

01) a)
b)

02) a)
b)

03) a)

b)

04) a)
b)

Answer any five questions out of eight questions
Neat diagram must be drawn wherever necessary.
Figures to the right side indicate full marks.

Use of Calculator is allowed,

Assume suitable data if necessary.

State and explain reconfigurable device characteristics. [5]

How would you modify the present multicontext FPGA to convert into
RFPGA? [5]

State & explain about Reconfigurable computing. [5]

State major advantages of Reconfigurable computing with example. [5]

What is a LUT? How many Boolean functions can a K-input LUT

implement? [S]
Explain in detail the role of LUTs in FPGAs. [5]
Explain Software defined Radio. [5]

How would you modify the present multicontext FPGA to convert into
RFPGA? [S]

PTO.



05) a)
b)

06) 2)

b)

07) a)

b)

08) a)

b)

What is DPGA? Draw and explain architecture of DPGA. [5]

What are the research challenges in the design and development of
Reconfigurable devices? [5]

Explain hierarchical interconnects in detail. What are its effects on the
performance of the reconfigurable device? [5]

What is Rent Rule? Explain its importance. [5]

What is partially reconfigurable computing? Is it supported in any present
device? [S]

How do you decide that the task needs fully reconfigurable device? [5]

What are working RC examples? What tasks are being performed by
them? [S]

What is the difference between coarse-grain and fine-grain reconfigurable
devices? [S]

Q000
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Total No. of Questions: 08] SEAT No. :

PA-739 [Total No. of Pages: 2

[5928]-206
M.E. (E & TC) (VLS & Embedded Systems)
EMBEDDED SYSTEM DESIGN
(2017 Pattern) (Semester - 1) (504203)

Time: 3Hoursg| [Max. Marks: 50
I nstructions to the candidates:

1) Answer any five questions out of eight questions.

2) Figuresto the right indicate full marks.

3) All questions carry eaual marks.

4)  Assume suitable data if necessary.

Q1) @ State and explain any five design metrics used for the design of an
Embedded System. [6]

b) Listthedifferent typesof lifecycle modelsin embedded system. Explain
waterfall model of embedded system with suitable block diagram.  [4]

Q2) @ Draw and explain Embedded system architecture. What arethe different
Categories of an Embedded System? [6]

b) What is Raspberry Pi? Discuss the features of Raspberry Pi. [4]

Q3) @ Explanthefeaturesof ARM CORTEX seriesand improvement of ARM
CORTEX series over classical series. [6]

b) Explainthe CAN protocol with suitable diagram with referenceto ARM
CORTEX M3 microcontroller. [4]

Q4) @ Featuresof General Purpose Input Output (GPIO) in LPC 1768. Explain
the function of Pin connect block and PINSEL register in LPC 1768. [6]

b) Draw and explain the structure of CM SIS Standard of Cortex series. [4]

P.T.O.



Q35) 8

b)

Q6) a)

b)

Q7) 8

b)

Q8) g

b)

What isabootloader? Explain important tasks performed by abootloader

in an Embedded Linux, Compare BIOS and bootloader. [6]
Explain how kernel initialization and spaceinitializationiscarried out in
Embedded Linux. [4]

Draw Embedded Linux System architecture. Describe the functions of
each block in detail. [6]

Explain Flash File System in an Embedded Linux System. [4]

Discuss an Automated Meter Reading (AMR) as embedded system case
study with [6]

)  Blockdiagram
ii)  Design considerations
i) Algorithm/flowchart

What is EMI/ RFI analysis? Discuss steps involved in certification and
documentation of EMI/RFI. [4]

Design an embedded system for Digital Camera and explain its design
and algorithmin detail. [6]

Explain testing and documentation for embedded system: [4]

Q000
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Total No. of Questions: 8] SEAT No. :

PA-740 [Total No. of Pages: 2
[5928]-207
M.E.(E & TC) (VLSI & Embedded Systems)
ANALOG CMOSDESIGN

(2017 Pattern) (504207) (Semester - 11)

Time : 3 Hoursg] [Max. Marks : 50
Instructionsto the candidates :

1) Attempt any five questions.

2) Figures to right indicates full marks.

3) Assume suitable data if necessary.

Q1) @ What are the performance parameters of the voltage reference circuit?
Explainitsinbrief. [9]

b)  With suitable schematic explain the concept of weak 0 and weak 1. [5]

Q2) @ How does MOSFET behaves as PN diode? What are its applications?
Givethe expressions for its DC current and dynamic resistance.  [5]

b) Withthehelp of adiagram, explain small signal high frequency model for
MOS transistor. Also draw large signal model. [9]

Q3) @ Whatdoyoumeanhby largesignal, small signal analysis? Draw schematic
of CMOSdifferenceamplifier with current mirror load, givethe expression
for Gmd, ICMR, CMRR, and 3 dB frequency. [9]

b) What are dominant noises in CMOS op-amp? List the techniques to
reduce this noise. Explain one of the techniquein detail. [9]

Q4) @ Compare various types of inverting CMOS op-amp amplifier on the
basis of voltage gain and output resistance. [9]

b) What isneed of cascode amplifier? Draw its schematic also explain the
advantages & disadvantages over the cascode amplifier. [9]

P.T.O.



Q3) 8

b)

Q6) a)
b)

Q7) 8

b)

Q8) a)

b)

Draw the schematic of comparator. State it static and dynamics

characteristics. Also explain the applications of comparator. [9]
Find the propagation delay in comparator that has slew rate of 1V/us
and output swing is 10V. [2]
What is the frequency compensation? List different frequency
compensation technique. [3]
Write a note on stability of op-amp & its effects on slew rate. [5]
Draw and explain following anal og circuits (any two) : [9]

)  Cascode current source.
i)  CMOS comparator

i)  Common source ampl" with current mirror source load

What arethetypesof mixer? Explain any onewith the help of mathematical

analysisindetails. [4]
With the help of schematic, explore the design steps of single ended
LNA. [4]
Explain spursin mixer. [2]

Draw schematic of single ended low noiseamplifier (LNA). What arethe

drawbacks & how it will overcomein differential LNA? [5]

What are difference between passive & active mixer? Draw & explain

thelr architecture. [9]
lClolou
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Total No. of Questions: 8] SEAT No. :

PA-741 [Total No. of Pages: 2

[5928]-208
M.E.(E& TC) (VLS and Embedded System)
SYSTEM ON CHIP
(2017 Pattern) (Semester - 11) (504208)

Time: 3Hourg] [Max. Marks: 50
I nstructions to the candidates:

1
2)
3
4)
5)

Ql) 8

b)

Q2) g
b)

Q3) a)
b)

Q4) &)

b)

Answer any five questions.

Neat diagrams must be drawn wherever necessary.
Figuresto the right side indicate full marks.

Use of calculator is allowed.

Assume suitable data if necessary.

What do you mean by Control Flow Modeling and enlist the Limitations
of Data Flow Models? [4]

Write ashort note on driving factor of hardware and software co-design?

[6]

Write a short note on data flow model and its advantages? [4]
Write adetailed note on RTL synthesis? [6]
Write a short note on RISC pipeline? [4]
Explain different Timing Parametersfor Digital Logic? [6]
Explain the difference between thefollowing terms: [6]

i)  Control hazard and data hazard

i)  Delayed branch and conditional branch

Explain time multiplexing of two hardware-Module ports over asingle
control shell. [4]

PT.O.



Q3) 8
b)

Q6) a)
b)

Q7)
b)

Q8) 8
b)

What are Causes of Power Dissipation? [4]
Write anote on Bus Synchronization along with the challengesinit and
enable Synchronization Method? [6]
Which are the Factors Affecting Delay and Slew? [4]

What isthe need of memory optimization and management in SoC? [6]

What is Hybrid Power Management Technique? [4]

Writeanoteon ‘A SOC Controller for Digital Still Camera’. [6]

Explain energy management techniquesfor SoC design. [4]

What are the Design Issues and Techniques for image codec? [6]
VOO
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Total No. of Questions: 8] SEAT No. :

PA-742 [Total No. of Pages: 2
[5928]-209
M.E.(E & TC)(VLSl & Embedded Systems)
EMBEDDEDAUTOMOTIVE SYSTEMS
(2017 Pattern) (504209) (Semester - 11) (Credit System)

Time : 3 Hoursg] [Max. Marks : 50
Instructionsto the candidates :

1) Solve any five questions.

2) Assume suitable data if necessary.

3) Neat diagrams must be drawn wherever necessary.

Q1) @ Whatishybridtechnology? Explain variousoperating modelsand compare
advantages and disadvantages of each. [9]

b) Compare active safety & passive safety with suitable example. [9]

Q2) @ Whatishybridtechnology? Explain variousoperating model sand compare
advantages and disadvantages of each. [9]

b) Explain the open loop and closed loop control mode. [9]

Q3) @ Explain with the aid of a labeled sketch the operation of a wheel
speedsensor. [9]

b) What are selection criteria of sensors for automotive applications. [5]

Q4) @ Explainthe closed loop ignition control with itswaveform. [9]

b) Makeaclearly labeled sketchto show an exhaust gasrecircul ation system.
[5]

Q5) @ Draw & explain electronic fuel control and electronic ignition system
configuration. [9]

b) Explain the components of active steering system. [9]
P.T.O.



Q6) & Comment onAnti-lock braking system & Electronic steering system.[5]

b) Explaintheeffect of Exhaust gasrecirculation and effect of spark timing
on performance of engine. [9]

Q7) @ CompareLIN & CAN with respect to automotive applications. [9]
b) ExplainProtocol wakeup & startup with respect to Flex-Ray protocol.[5]

Q8) @ With respect to CAN explain error handling and protocol extension.[5]

b) Enlist the control modesin automotive and explain anyonein detail. [5]

PP P
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Total No. of Questions: 8] SEAT No. -

PA-597 [Total No. of Pages: 2

[5928]-21
M .E. (Civil) (Geotechnical Engineering)
ROCK MECHANICS
(2017 Credit Course) (501123) (Semester - 1)

Time: 3Hourg] [Max. Marks: 50
I nstructions to the candidates:

1)
2)
3)
4)

5)

Ql) &

b)

Q2) g
b)

Q3) 8
b)

Q4) &)

b)

Q5) @)
b)

Attempt any 5 questions from the 8 questions.

Neat diagrams must be drawn wherever necessary.

Figuresto the right indicate full marks.

Use of logarithmic tables, dide rule, Mollier charts, electronics pocket calculator
and steam tables is allowed.

Assume suitable data if necessary.

What are the different index properties of rock mechanics? Explain any

oneindetail [6]
Explain the importance of rock mechanics for dry underground
excavations. [4]
Write a note Rock Grouting. [4]
Explain Rock Blasting. [6]

State and explain the stresses around circular opening with sketch.  [6]

Explain Flat Jack Method. [4]
List out and explain the different modes of rock failure. [6]
Explain the Mohr Coulomb failure criteriafor rocks. [4]
What are the factors affecting the rupture behavior of rock. [9]
Describe failure propagation of jointed rocks. [9]

PT.O.



Q6) @ Writeanoteon analysisof genera dlip surface. [9]

b) Explain principle of limit equilibrium method for the analysis of rock
structure. [5]

Q7) @ Discuss stress and deflection in rock under footing. [9]

b) Writeanote on alowable bearing pressure for rock foundations.  [5]

Q8) @ Writeanote on plastic behavior around tunnels. [9]
b) Writeanote on review of design methods of tunnels. [9]
¢ o6 o
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Total No. of Questions: 8] SEAT No. :

PA-743

[Total No. of Pages: 2

[5928]-210
M.E. (E & TC) (VLSI & Embedded System)

TESTING AND VERIFICATION OF VLSl CIRCUITS

(2017 Pattern) (Semester - 111) (604201)

Time: 3Hourg| [Max. Marks: 50
| nstructions to the candidates:

1)
2)
3)
4)

01) a

Q2) a)

03) a)

04) a)
b)

Answer any 5 questions from the following.

Neat diagrams must be drawn wherever necessary.
Figures to the right indicate full marks.

Assume suitable data, if necessary.

Briefly discuss how VLSI technology trends have affected the domain
of testing. [9]

Differentiate between Defect, Fault and Error. [9]

List different types of testing VLSI. Explain any two in brief. [6]

Differentiate between verification and testing with respect to VLSI
process. [4]

What is the need of fault simulation. Explain in details serial fault
simulation algorithm. [9]

Explain fault equivalence of combinational circuits with suitable
examples. [9]

Explain briefly observability and controllability. [9]

Differentiate between combinational circuit test generation and
sequencial circuit test generation. [9]

P.T.O.



05) a)

06) a)

Q7) a)

08) a)
b)

With the help of neat diagram explain LFSR and signature compaction

of BIST.

How Analog testing is different than digital testing.

Explain need of DFT. Also explain scan architecture briefly.

Explain different test pattern generation methods for BIST.

Write a short note on “SOC Testing”.

Write short note on ATPG.

Write a short note on “Embedded core testing”.

State importance of avoiding design errors in hardware design.

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

PA-744 [Total No. of Pages : 2
[5928]-211
MLE. (E & TC) (VLSI and Embedded Systems)
ASIC DESIGN

(2017 Pattern) (Semester - 11I) (604202)

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

D
2)
3)
4

Q1) a)
b)

02) a)
b)

03) a)

b)

04) 2)
b)

05) a)

b)

Attempt any 5 questions out of 8.

Neat diagrams must be drawn whenever necessary.
Figures to the right indicate full marks.

Assume suitable data, if necessary.

With neat flow chart explain in detail ASIC Design Flow. [5]
With neat labeled diagram describe different types of ASIC. [5]
Explain VHDL code and test-bench code for D-flip-flop. [5]
Write short note on logic synthesis and simulation. [5]
Differentiate floorplanning and placement in ASIC design. [4]
How to reuse any ASIC design? Give one example. (4]
List different CAD tools used in ASIC Design. (2]

With neat labeled diagram explain clock distribution technique in ASIC. [4]
Differentiate global routing and detailed routing. [4]

Give example of Left-edge algorithm and comment on it. [2]

How false path detection is carried out in application specific integrated

circuits. [4]
Write short note on static timing analysis. [4]
How to estimate logic delays in sequential logic design. [2]

PTO.



06) a)
b)

Q7) a)
b)

08) a)
b)

Write short note on mixed mode design in ASIC. (4]
Describe in brief signal integrity issues in ASIC Design. [4]
What are the time related constraints? Explain with one example.  [2]
Draw and explain linear feedback shift register in detail. (4]
Write short note on Joint Test Action Group. (4]
Explain basic automatic test pattern generator (ATPG) algorithm for
A'B+BC. 2]
Explain in detail physical faults occured in ASIC. (4]
Write short note on memory testing. [4]
Differentiate Scan test Vs Partial test. (2]
33 TV
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Total No. of Questions: 8] SEAT No. -

PA-598 [Total No. of Pages: 2

[5928]-22
M .E. (Civil) (Geotechnical Engineering)
GEO-ENVIRONMENTAL ENGINEERING
(2017 Credit Pattern) (Semester - |) (501125)

Time: 3Hourg] [Max. Marks: 50
I nstructions to the candidates:

1)
2)
3)
4)
5)
6)

Ql) a
b)

Q2) @
b)

Q3) g

b)

Q4) &)

b)

Q5) a)
b)

Attempt Q.1 or Q.2, Q.30or Q.4, Q.50r Q.6, Q.7 or Q.8.
Neat diagrams must be drawn wherever necessary.
Figuresto the right indicates full marks.

Assume suitable data, if necessary and clearly state.
Use of cell phoneis prohibited in the examination hall.
Use of electronic pocket calculator is allowed.

State the different characteristics of solid waste? Explainany one.  [4]

Discusson field evolution of permeability. [9]
OR
Explain the process of solid waste determination. [4]

Discussin brief sources and effect of sub-surface contamination.  [5]

What aspects are being considered for planning and design in waste
disposal inlandfill? [5]

State the various disposal methods and explain any one. [4]

OR
State types of barrier materialsused in land fill and explain any one. [4]

Describe Ash pond and Trailing pondsin brief. [9]

State any four advantages and disadvantages of landfill method. [8]
Discuss properties and Geotechnical reuse of waste. [8]
OR

PT.O.



Q6) @) Explainthedifferent engineering propertiesof solid waste.

b) Discuss the process of reclamation of old waste dump.

Q7) @ Discussindetail singleand doublelined landfill.
b) Describe“landfill construction”.
OR

Q8) @ Describe application of Geo-syntheticsin waste disposal design.

b) Statethedifferent typesand application of clay liners.

[5928]-22 2
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Total No. of Questions: 8] SEAT No. :

PA-599 [Total No. of Pages: 2

[5928]-23
M .E. (Civil - Geotechnical Engineering)
ADVANCED FOUNDATION ENGINEERING
(2017 Pattern) (Semester - 11) (501127) (Credit)

Time: 3Hourg] [Max. Marks: 50
I nstructions to the candidates:

1
2)
3
4)
5)

Ql) g
b)

Q2) &)

b)

Q3) 8

b)

Q4) g
b)

Answer Q.1 or Q.2,Q.30or Q.4,Q.50r Q.6, Q.7 or Q.8.

Figuresto the right indicate full marks.

Assume Suitable data, if necessary.

Use of electronic pocket calculator is allowed in the examination.
Neat diagrams must be drawn wherever necessary.

Explainindetail standard penetration test. [4]

Calculate the ultimate bearing capacity per unit areaof astrip footing 1m
wide and 1m deep when unit weight of soil 18 kN/m?, cohesion is

20 KN/m?, ¢ = 20°, Nc = 17.5, Nq = 7.5, Ny 5. [5]
OR
Write how to design footing with eccentric loading. [4]

Write down criteria for spacing of bores and depth of exploration. [5]

Writeindetail what ismodulusof subgrade reactionand how to determineit.
[4]

Find the depth of embedment for the sheet pile which support 6m

cohesion less backfill with unit weight 17 kN/m?® and ¢ =30°. [9]
OR
Write a note on type and design of anchors. [4]

Determinethe net ultimate bearing capacity of amat foundation measuring
15m x 10 m on a saturated clay with Cu = 95 kN/m?. ¢ = 0, Df =2m. [5]

PT.O.



Q5) a)

b)

Q6) a)

b)

Q7)
b)

Q8) &)
b)

Explain in detail uplift resistance of pile & vertical piles subjected to
lateral |oads. [8]

A group of 9 pilesarranged in square pattern with diameter and length of
each pile as 25 cm and 10 m respectively, is used as afoundation in soft
clay deposit. Tacking UCS of clay as 12 kN/m? and pile spacing as
100cm c/c. Find load capacity of group. Assume bearing capacity
factor Nc = 9 Adhesion factor = 0.75, FOS= 2.5. [8]

OR

Write down Hrehnikoofs method and Brills approach regarding pile
foundation. [8]

A group of 16 piles of 600 mm diameter is arranged in a square pattern
with c/c spacing of 1.2m. The piles are 10m long and embedded in soft
clay with cohesion of 30kN/m?. Bearing resistance may be neglected for
the piles. Adhesion factor is 0.6. Determine the ultimate load carrying

capacity of pile group. [8]

Write anote on tilt and shift of well foundation. [8]

Discusslateral stability of well foundation. [8]
OR

Write a note on bearing capacity and depth of well foundation. [8]

Explainindetail stability analysisof cellular cofferdam. [8]

VOV
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PA-745 [ 5928] 232 [Total No. of Pages:2

M.E. Production (Roboticsand Automation)
ROBOTICSBASED INDUSTRIALAUTOMATION
(2017 Pattern) (Semester-1) (511503)

Time: 3Hourg] [Max. Marks: 50

I nstructions to the candidates:
1) Answer Qlor Q2, Q3 or Q4, Q5 or Q6, Q7, or Q8, Q9 or Q10.
2) Neat diagrams must be drawn wherver necessary.
3) Figuresto theright indicate full marks.
4) Assume suitable data, if necessary.
5) Useof cell phoneis prohibited in the examination hall
6) Use of electronic pocket calculator is allowed.

Q1) @ Elaborate automation principlesand strategies. [9]
b) What are the system design considerations for automated transfer
machines? [5]

OR
Q2) @ A rotary worktableisdriven by a Genevamechanismwith six slots. The
driver rotates at 30rev/min. determine the cycle time, available process
time, and the lost time each cycleindexing the table. [9]
b) Giveanalysisof transfer lineswith no internal storage. [9]
Q3) @ Explaingeneral considerationson trgectory planning. [9]
b) Determine the time required to complete the move and velocity of each
joint for the three-axis RRR manipulator to travel thefollowing distances
under jointed interpolation motion: joint 1= 30°, joint2 = 60°, joint3 =
90°. The maximum velocity of any joint is30°/S, however no joint may
travel at greater then 90 percentage of maximum velocity. Neglect of
acceleration and decel eration. [9]

OR
Q4) a Giverequirementsfor amanipulator to follow aline. [9]
b) Differentiate between joint space motion and cartesian motion. [9]
Q5) @ Why Ubuntu is preferred for installation of ROS? [5
b) Giveimportance of C-makefileininstallation of ROS. [9]

OR

PT.O.



Q6) &)
b)

Q7) 8
b)

Write the use of Gazebo simulation. [5]
What are the essential components of a ROS? [5]
What are the different robot programming are available? Explain onein
brief. [5]
Explainimportant parameters of robot vision. [9]
OR
Explain SCORBOT. [5]
What is parameter server? Give itsimportance. [5]
Describe about basic elementsin Ladder logic programming [5]
What are counters? Give types of counters [5]
OR
How to test and commission a PLC system? [5]

Draw aladder diagram for asystem wherefiveliquidsareto be mixedin
same proportion. After mixing the mixture is to be packed in tins of
one-liter capacity. [9]

& B ¥
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Total No. of Questions: 5] SEAT No. :

PA-746 [ 5928] 239 [Total No. of Pages: 3

M..E. (Infor mation Technology)
MATHEMATICAL FOUNDATION OFINFORMATION
TECHNOLOGY
(2017 Pattern) (Semester-1) (514401)

Time: 3Hourg] [Max. Marks: 50
I nstructions to the candidates:

1) All questions are compulsory.

2) Neat diagrams must be drawn wherever necessary.

3) Figuresto theright indicate full marks.

4) Assume suitable data, if necessary.

Q1) Solve any two.

a) Assume the following relationship for revenue and cost functions. Find
out at what level of output x, where x is measured in tons per week,
profit is maximum.

R(x) =1000x—2x”and C(x) = x’—59x” +1315x + 5000. [5]
b) Find the probability that in tossing a fair coin four times there will appear
[5]
1) 3 heads,
i) 2 tails and 1 head,
i) atleast 1 head,
iv) not more than 1 tail

c) Suppose a genetic algorithm uses chromosomes of the form x = abcdefgh
with a fixed length of eight genes. Each gene can be any digit between
0 and 9. Let the fitness of individual x be calculated as: [9]

f(x) = (atb) — (ctd) + (et+f) — (g+h),
and let the initial population consist of four individuals with the following
chromosomes:

X, = 65413532
x, = 87126601
x, = 23921285
x, = 41852094

Evaluate the fitness of each individual, showing all your workings, and
arrange them in order with the fittest first and the least fit last.

PT.O.



Q2) Solve any two.

a)

b)

Suppose on an average 1 house in 1000 in a certain district has a fire
during a year.If there are 2000 houses in that district, what is the probability
that exactly 5 houses will have a fire during a year? [9]

The Cannon Hill furniture Company produces tables and chairs. Each
table takes four ours of labor from the carpentry department and two
hours of labor from the finishing department. Each chair requires three
hours of carpentry and one hour of finishing. During the current week,
240 hours of carpentry time are available and 100 hours of finishing time.
Each table produced gives a profit of Rs. 70 and each chair a profit of
Rs. 50. Define the objective function, Carpentry constraint, Finishing
constraint and non negativity conditions. [9]

Obtain the value of median from the following data of the monthly income
of 12 employees of a company in Rs. 4391, 5384, 5591, 5407, 6672,
6522,6777,6753, 7850, 7490, 9926, 6734. [9]

Q3) Solve any two.

a)

b)

Researchers have conducted a survey of 1600 coffee drinkers asking
how much coffee they drink in order to confirm previous studies. Previous
studies have indicated that 72% of Americans drink coffee. The results

of previous Studies (left) and the survey (right) are below. At oz = 0.05, is
there enough evidence to conclude that the distributions are the same?

[5]
Calculate the value of mode for the following data [9]
Marks : 10 15 20 25 30 35 40

Frequency: 8 12 36 35 28 18 9

The following mistakes per page were observed in a book, [9]
Number of mistakes per page 0 1 2 3 4
Number of times the mistakes occurred 211 90 19 5 0

Fit a Poisson distribution to fit data.
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Q4) Solve any two.

a)
b)

c)

Solve the knapsack problem using genetic algorithm. [9]
Weight of 10 students is as follows. [5]
Sr. No. 1 |2 [3 ][4 ][5 ]6 7 [8]9]10

Weight(kg) | 70 |44 [ 42| 56| 42| 41| 52| 46| 50| 46

Can we say that the variance of the distribution of weight of all students
from which the above sample of 10 students was drawn is equal to 20
kgs? Test this at 5% and 1% level of significance.

Explain simplex algorithm with example. [9]

Q5) Solve any two.

a)

b)

Using genetic algorithm maximize f(x)= x> over (0,1,2,...31) with initial x
values of (13,24,8,16). Show one crossover and mutation operation.[5]
Using your own institution and your own definition of universe of
discourse, write & plot fuzzy membership functions for the designing of
washing Machine by considering parameters: {Dirt, Grease, Wash Time}.
Assume Dirt & grease on a scale of 0 — 100, Wash Time on a scale of
0-60. [9]
Describe the concepts involved in real-coded genetic algorithm. [5]

& B ¥
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PA-600 [Total No. of Pages : 2

[5928]-24
ML.E. (Civil) (Geotechnical Engineering)
CONSTRUCTION METHODS IN GEOTECHNICAL
ENGINEERING
(2017 Pattern) (Semester - II) (501128)

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

1) Attempt Q. 1o0r Q. 2,0.30rQ.4,Q.50rQ. 6and Q. 7or Q. 8.

2)  Neat diagram must be drawn wherever necessary.

3)  Figures to the right indicate full marks.

4) Assume suitable data, if necessary.

5) Use of electronic pocket calculator is allowed.

Q1) a) Write short note on micro piling. (4]
b) Explain in detail circular cofferdam. [5]

OR
02) a) Discuss the design criteria for under reamed piles. [4]
b) Describe the procedure of setting and driving of sheet piles. [5]
03) a) Explain in detail launching and towing of caissons. [4]

b) Describe the procedure of construction of pneumatic caisson with sketch.
[S]
OR

04) a) Explain the procedure of seal construction of grout intrusion method.[5]

b) Discuss how cofferdam will destroyed by surge. [4]
05) a) Which equipments are used for drilling in rock excavation? Explain. [8]

b)  Write down the selection criteria of explosives for rock excavations. [8]
OR

PTO.



06) 2)
b)

Q7) a)
b)

08) a)
b)

[5928]-24

Explain in detail evaluation and planning required for rock excavation.[8]

Write notes on over brake control and pre-splitting.
Explain full face tunnelling without support method.
Differentiate between the classical and mining methods.

OR

Discuss multistage classical method of tunnelling.

Write notes on shield tunneling and sinking caisson method.

Q000

8]
8]
8]

8]
8]
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PA-747

[5928]-240 [Total No. of Pages:2
M_E. (Infor mation Technology)

ADVANCE SOFTWARE ENGINEERING & PROJECT

MANAGEMENT
(2017 Pattern) (Semester-1) (514402)

Time: 3Hourg] [Max. Marks: 50
I nstructions to the candidates:

1
2)
3)
4)
5

Ql) &)
b)

Q2) &)

b)

Q3) 8
b)

Q4) &)

b)

Answer any five questions from seven questions.
Neat diagrams must be drawn wherever necessary.
Figuresto the right indicate full marks.

Use of Calculator is allowed.

Assume suitable data, if necessary.

Explain Prescriptive Process Models. [9]
Define the concept of Software Requirement Engineering. Give
requirement elicitation for ATM transaction system. [9]
Define and explain thefollowing termswith suitable eg. [9]

1)  Refinement
i)  Separation of concerns

Explain Web Design pyramid with suitable diagram. [9]

ExplaintheAgile Process Model with suitable eg. or diagram. [9]

Describe the XP concepts of refactoring and pair programming in your
own words. [9]

Why Project Planning is required? Explain the popular techniques of
Project planning, scheduling and estimation. [9]

Discuss various code cloning techiques with eg. [9]

PT.O.



Q5) @ What is program inspections? Why are they required? What types of

error are unlikely to be discovered through inspections? [5]
b) Explainthevariouschallengesin software project maintenance. [5]
Q6) @ Explainthe concept of Pair Programming. [9]
b) Explain Service-oriented Software Engineering with respect to case studly.
[5]
Q7) Write ashort note on any two [10]
ad UserinterfaceDesign
b) GERT

c) Aspect Oriented Programming.

& B ¥
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PA-748 [ 5928]-2 41 [Total No. of Pages: 2

M..E. (Infor mation Technology)
APPLIEDALGORITHMS
(2017 Pattern) (Semester-1) (514403)

Time: 3Hourg] [Max. Marks: 50
I nstructions to the candidates:

1) Answer any five questions.

2) Neat diagrams must be drawn wherver necessary.

3) Figuresto theright indicate full marks.

4) Assume suitable data, if necessary.

Q1) & Proveby contradiction that their exist infinite no. [2]
b)  Find minimum cost spanning tree using Kruskals algorithm for a given
graph. [4]

c) Prove by mathematical induction that sum of cubes of first n positive

integersis equal to the square of sum these integers. [4]

Q2) @ Explainand anayze Rabin karp algorithm. [2]
b) Analyze best, worst and average case of Quick sort in details. [4]

c) Findthetransitiveclosure of thefollowing graph. [4]

Q3) @ Describethestepsfor finding out the complexity of non recursiveagorithm
write the algorithm for insertion sort and find its complexity [3]

PT.O.



b)

Q4) g

b)

Q) 8

b)

Q6) a)

b)

Q7) &

b)

Q8) 8

b)

[5928]-241

Explainthe persistent datastructure. Explain with figure and write down
theagorithmtoinsert theelementinsinglelink list. [3]

Definefollowingterms: [4]
i)  Polynomial approximation algorithms.
i)  Approximationratio.

Define the following terms and give example from each class P, NP, NP

hard and NP complete. Show their relationship using diagram. [3]
Explain Chinese remainder theorem. [3]
State and prove max flow min cut theorem. [4]

What israndomized algorithm? Explain types of randomized algorithms.
[5]

Writeaparallel algorithm for expression evaluation. [9]

Solve the following salesman problem using approximation algorithm.

[5]

O [19(14 | 16

190 (17|12

14| 17|10 | 18

161 12(18 |0

What isonlinealgorithm?Write and explain obstacle traversal algorithm.
Explainwith figure zig zag operation on splay tree. [9]

Show the result of inserting thekeys, F, S, Q, K, C,LH, T,V,W, M, R,
N, P A, B, X,Y, D, Z, Einorder into an empty B-tree with minimum

degree 2. [9]
Discuss various paralel computational modules and explain how they
achievetheparaleisminagorithmic design. [9]

What are the properties of the red-black tree? Expalin delete operation
withexample. [9]
Write algorithm for pointer doubling problem. what isitstime compl exity.

[S]
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PA-749 [ 5928]-2 42 [Total No. of Pages: 1

M..E. (Infor mation Technology)
RESEARCH METHODOLOGY
(2017 Pattern) (Semester-1) (514404)

Time: 3Hourg] [Max. Marks: 50
I nstructions to the candidates:

1) Answer any five questions.

2) Neat diagrams must be drawn wherever necessary.

3) Figuresto theright indicate full marks.

4) Assume suitable data, if necessary.

Q1) @ Explainthe meaning and significance of research. [9]
b) Distinguish between research method and research methodology.  [5]

Q2) a Distinguish between alternative hypothesisand null hypotheses. [9]
b) Define the term ‘Literature Review’. Enumerate the objectives and

significanceof literaturereview. [9]

Q3) @ Discussinterview as atechnique of data collection. [9]
b) Clearly explain the difference between collection of data through
guestionnaires and schedul es. [9]

Q4) @ Mention the different types of report, particularly pointing out the

difference between atechnical report and a popular report. [9]
b) What do you understand by the Research proposal ? Define the criteria
for evaluating the Research proposal. [9]

Q5) @ What arelntellectual Property rights? Write about itsimportance.  [5]
b) Introduce Indian Patent laws, process of patenting a research finding,
Copyright. [9]

Q6) @ Discuss practical and efficient three-pass method for reading research

papers. [5]
b) Discuss different types of technical papers. [9]

g B Q
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PA-750 [Total No. of Pages: 2
[5928]-243
M .E. (Infor mation Technology)
CYBER SECURITY & FORENSICS
(2017 Pattern) (Semester - 11) (514407)

Time : 3 Hoursg] [Max. Marks : 50
Instructionsto the candidates :

1) All questions are compulsory.

2) Neat diagrams must be drawn wherever necessary.

3) Figures to the right indicate full marks.

4)  Assume suitable data, if necessary.

Q1) Solve any two :
a) Explaintheterm Cyber risks and Information security risks. [9]

b) Check the password scheme on your own computer system. Are there
any rules on password length, password format, or password expiry?
How are passwords stored in you system? [9]

c) Explain theterm arisk and threat analysis for ATM cash withdrawals,
both from the customer’s and the bank’s viewpoint. [5]

Q2) Solve any two :
a What does“tranquillity” mean inthe BLP model. [5]
b) Describe the security rulesfor the Biba model. [5]

c) Describe security model - Harrison - Ruzzo - Ullman Model (HRU) in
detail. [5]

Q3) Solve any two :

a) Explain the term key establishment protocols - The Diffie - Hellman
Protocol. Needham - Schroeder Protocol. [9]

P.T.O.



b)

Explain cross site scripting with example. [9]
What do you mean by Hypothesis formulation? [9]

Hypothesis - The web server was compromised on or before the time
indicated and the attacker was able to move malicious executables to
web server. Explain by predictions, evaluation and conclusion.

Q4) Solve any two :

a)
b)

c)

What arethedifferent formatsfor digital evidence? Explain. [9]

Write a short note on Intrusion Investigation Processes by applying the
scientific Method. [9]

Write ashort note on cyber stalking. Explain the stagesinvolved in cyber
stalking. [5]

Q5) Solve any two :

a)
b)

c)

Explain theterm UNIX Forensic Analysis - Boot Process. [5]
Explain how bit locker works against datatheft in windowsforensics? 9]

Explain with appropriate example how to identify an Alternate datastream
on an NTFS system. [9]

PP ir
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PA-751 [Total No. of Pages: 2
[5928]-244

M.E. (Infor mation Technology)
CLOUDAND DATATECHNOLOGIES
(2017 Pattern) (Semester - 11) (514408)

Time: 3Hourg] [Max. Marks: 50
I nstructions to the candidates:

1) Answer any five questions.

2) Neat diagrams must be drawn wherever necessary.

3) Figuresto theright indicate full marks.

4) Assume suitable data, if necessary.

Q1) @ Explain the concept of Cloud Security. [6]
b) Explain Data Center Technology of cloud in details. [4]
Q2) @ Explainwithexample Multitenant Technology of Cloud. [6]

b) Explain in brief Remote Administration System and Resource
Management. [4]

Q3) @ Explainconcept of Storage Workload Management Architecture of cloud.
[6]

b) Explain Resource Reservation Architecture of cloud in brief. [4]
Q4) @& Writeabrief noteon: [6]
1)  MapReduce
i) Pregd
b) Writeanote on Rapid Provisioning Architecture. [4]

PT.O.



Q3) 8
b)

Q6) a)

b)

Q7) 8
b)

Q8) a

b)

Explain different Big data Technologies. [6]
Write ashort note on k-Nearest Neighbors (k-NN) algorithm. [4]
Write abrief noteon: [6]
) KaggleMode

i)  Hubris

Explainindetailsthe Dataanaytic thinking. [4]
Explain concept of DataVisualization and fraud detection. [9]
Write a brief note on Hadoop technology for data processing. [5]
Explainfollowing Algorithms: [6]

) NaveBayes
i)  k-means

Explain the diaectica relationship between Cloud computing and Big
data. [4]

VOOV
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PA-752 [Total No. of Pages: 4
[5928]-245
M .E. (Infor mation Technology)
INFORMATION TECHNOLOGY ORIENTED OPERATIONS
RESEARCH
(2017 Pattern) (Semester - 11) (514409)

Time : 3 Hoursg| [Max. Marks : 50
I nstructions to the candidates:

1) Attempt Q1 or Q2, rest all questions are compulsory.

2) Assume Suitable Data, if necessary.

3) Neat Diagram must be drawn wherever necessary.

4)  Figures to the right indicate full marks.

Q1) @ Solveusing Simplex Method [6]
Minimize Z = x, + 3x,, subject to the constraints
X, + 2x, >= 18
2x, + 3X,> 27

2x1+ X,= 22 and Xy, X, > 0

b)  Write Short note on “Deriving Solution from the Model”. [4]

OR
Q2) @ Discussthetypesof mathematical model [4]
b) Consider thefollowing LP problem [6]

Maximize Z = 2x, + 3X,
Subject to : X, + 2x, <=4
X, +X,<=3and x;, x,>0
1)  Convert this problem to aminimization problem.

i)  Solvethe problem of (i) by the graphical method

P.T.O.



Q3) Attempt any two questions.

d Explain the steps in Vogel's Approximation method in Transportation
problem. [9]

b) Consider the following profit and requirement table of a transportation
problem, find an optimal solution. [9]

20 5 |3 16| 14 60

12115/ 19 4 | 10 3H

5 13 15| 8 | 18 40

2 45 20 18 30

c) Consder theproblem of assignment 4 jobsto 4 machines. The assignment
costs are given below. Find an optimal way of assignment. [9]

2016 18| 17/ - | 12

- 1614 19| 18 15

13/15|15| - | 21| 14

2/ - |19 20 12 18

15/17|- 16 13 22

Q4) Attempt any two questions.

a  Writeany four limitations of Game Theory. [9]
b) 1) Forwhatvaueof A,thegamewithfollowing payoff matrix isstrictly
determinable?
Player B
Bl B2 B3
Al A 6 2
Player A A2 -1 A -7
A3 —2 4 A

[5928]-245 2



i)  Findtherangesof valuesp and g which will render theentry (2,2) a

saddle point for the game.
Player B
Bl B2 B3
Al 2 4 5
Player A A2 10 7
A3 4 p

[5]
c) Determine Value of Game. Also indicate that they are fair or strictly

determinable. [9]
Bl B2 B3 B4
Al 6 0 1 9
A2 8 -1
A3 10 -3 -5 —2
A4 —2 -5 7 4

Q5) Attempt any two questions:
a  Write short note on dynamic programming and its application. [5]

b) Usedynamic programming for optimal path from location A to location
J (Target Location) of given road network. Cost across locations are
mentioned. [9]

c) Write short note on characteristics of dynamic programming. [5]

[5928]-245 3



Q6) Attempt any two questions:
a Explainagorithm of finding critical path. [9]
b) Explaintherulesdevised by Fulkerson for network construction.  [5]

c) Theutility datafor anetwork are given below. Determine the total float
and identify thecritical path. [9]

Activity: (1-2 |1-4| 1-7| 2-3|3-6|4-5|4-8| 56|69 | 7-8| 89| 9-10
Duation] 3 | 2| 2| 5| 2| 6| 8| 5|4|4]|] 6| 3

Fooom i
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PA-753

[Total No. of Pages: 2

[5928]-246
M.E. (Information Technology)
MOBILE AD-HOC NETWORKS
(2017 Pattern) (Semester - 111) (5144013)

Time: 3Hourg| [Max. Marks: 50
| nstructions to the candidates:

1)
2)
3)
4)
5)

01) a

b)

Q2) a)

03) a)

04) a)

b)

Answer any 5 questions.

Neat diagrams must be drawn wherever necessary.
Figures to the right side indicate full marks.

Use of calculator is allowed.

Assume suitable data if necessary.

What are the main four categories routing protocols for ad-hoc wireless

Network. [9]
Draw and explain the architecture of packet radio network. [9]
Differentiate in between IEEE 802.11a and IEEE 802.11b. [9]

Explain Ad hoc On-Demand Distance Vector Routing Algorithm in
detail. [9]

Explain an Architecture Reference Model for Multicast Routing
Protocols. [9]

Explain issues in designing a multicast routing protocol. [9]

What are the issues in designing a transport layer protocol for ad hoc
wireless networks? [5]

Why does TCP not perform well in ad hoc wireless networks?  [5]

P.T.O.



05) a) Explain Network layer attacks. [9]

b) Explain Security-Aware Ad Hoc Routing Protocol in detail. [9]

Q6) a) What are the issues and challenges in providing QOS in ad hoc wireless
networks. [5]

b) Explain classification of energy management schemes. [9]

Q7) Explain the working of multicast core-extraction distributed ad hoc routing
(MCEDAR) in detail. [10]

u|mim
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Total No. of Questions: 7] SEAT No. -

PA-754

[5928]- 247 [Total No. of Pages: 2

M _.E. (Information Technology)
ADVANCED OPERATING SYSTEM
(2017 Pattern) (Semester - I11) (5144014)

Time:3Hoursg| [Max. Marks: 50
I nstructions to the candidates:

1) Answer any five questions from seven questions.

2) Figuresto right indicate full marks.

3) Neat diagram must be drawn wherever necessary.

4) Assume suitable data, if necessary.

Q1) @ Differentiate between concept of Processes and Thread in OS [9]
b) Explainthe desirable features of a good message passing system.  [5]
Q2) @ Describethe mechanism used for synchronizationin message passing.[9]

b) Explain the Architecture of Distributed Shared Memory with suitable
diagram. [9]

Q3) @ Explaintheimplementation of RPC mechanism with suitable diagram.[5]
b) Explainany two replacement strategiesin DSM. [9]

Q4) @) Explainthe concept of Clock synchronization with suitable agorithm.[5]

b) Discussthe features of good Distributed File system. [5]
Q5) @ Explaintheelection algorithmsin adistributed system. [9]
b) Explaintheworking principle of file caching schemein DFS. [9]

PT.O.



Q6) @ Explainthedesignissuesin thefile systemswrt any mobile OS of your

choice. [9]
b) Explainthearchitecture of Android OS with suitable diagram. [9]
Q7) Write short notes on following (any two) : [10]

d Deadlock detection in adistributed systems.
b) Schedulingin Mobile OS
c) Distributed computing models.

v O <O
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Total No. of Questions: 8] SEAT No. :

PA-755 [ 5928]-2 48 [Total No. of Pages: 3

M_.E. (Instrumentation and control) (Processinstrumentation)
MATHEMATICAL METHOD ININSTRUMENTATION
(2017 Pattern) (Semester-1) (506101)

Time: 3Hourg] [Max. Marks: 50
I nstructions to the candidates:

1) Answer any five questions.

2) Figuresto theright indicate full marks.

3) Useof calculator is allowed.

4) Assume suitable data if necessary.

Q1) @ Show that theVector’'s(1,1,1,), (1,1,0), (100) isLinearly independent in

R®. [4]
b) If u=(-1142),Vv=(2-12)then find Euclidean inner product
<20-37,30+V>. [4]
c) DefineLinear combination of Vector with suitable examples. [2]

Q2) @ Obtain the orthonormal Vector from the following Vectors
(Use Gram-schmidt method). U, = (1,-3), U, =(2,2) [5]

— 1 1 — -1 1
b) let Vi =($Oﬁj and V, =($0$j be an orthonormal set of

Vector’'s in R?, if U =(1,2,3) compute orthogonal projection gof W
and orthogonal component §j to W. [5]

Q3) @ UseRunge Ruttamethod of fourth order to solve ;—di =JX+y, y(0)=1,

Findy at x=0.2taking h=0.1. [S]
b) Obtain Newton Raphson formula to find Inverse and Inverse square
root of given numbers. [5]

PT.O.



Q4) &)

b)

Q3) 8

b)

Q6) a)

b)

Find first Four moments about origin and about the mean for a random
variable X having density function [9]

2
f(x):%, 0<x<3 and

f(x)=0, Otherwise
Solve by Gauss- seidal iteratoon method [5]
27X +6X%, — X, =85,

6X +15%, + 2%, =72,
X + X, +54x,=110

A continuous random variable X hasaprobability density function given
by [5]

f(x)=2e*,x>0and f(x)=0,x<0
Find

) EX)

i) E(x?).

Find singular value decomposition of the matrix. A = B _21} [9]

A Joint PDF of two continuous random variable X and Y is [6]
f(x,y)=<xy, o<x<4, 1<y,5 and

f(x,y)=0, Otherwise.

I)  Find the value of constant C

i)  Find P[1<x<2,2<y<3

i) Find P[x>3, y<2]

Explain the term’s skewness and kurtosiswith suitable examples.  [4]

[5928]-248 2



Q7) @ Assumethat the probability of anindividual coal miner beingkilledina

1
mine accident during a year is 2400 Use approximate statistical
distribution to calculate probability that in amine employing 200 miners,

therewill be at feast oneflatal accident in ayear. [5]

b) Thefirst four centra moments of a distribution are 0,2.5 0.7 and 18.75
comment on the skewness and kurtosis of the distribution. [9]

Q8) @) Explaintheterm. [9]
)  Moment’s.
i)  Moment’s Generating Function.

b) Assumethat the mean height of soldier to be 68.22 incheswith variance
10.8inchesHow many soldier in aregiment of 10,000 would you expect
to be over 6 feet tall.

(Given : Areaat Z=1.15 = 0.37 49). [5]

& B ¥
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Total No. of Questions: 7] SEAT No. :

PA-756

Time: 3Hourg]

[5928]-249 [Total No. of Pages: 2
M.E. (Processinstrumentation & Control)
TRANSDUCER DESIGN

(2017 Pattern) (Semester-1) (506102)

[Max. Marks: 50

I nstructions to the candidates:

1
2)
3)
4)
5

Ql) g
b)

Q2) g
b)

Q3) 8

b)

Q4) 8

b)

Q5) 8
b)

Answer any five questions.

Neat diagrams must be drawn wherver necessary.
Figuresto the right indicate full marks.
Use of logarithmic tables, slide rules and electronic pocket calculator is allowed.

Assume suitable data, if necessary.

Write short note on chemical sensor. [9]

Suggest the suitable non contact type transducer used to measure the
temperature of furnace, elaborate the concept with neat sketch. Describe

static and dynamic characteristics of instruments. [5]
Explain static and dynamic characteristics of instruments. [9]
Write a short notes on MEMS. [5]

Explain chemical sensor in detail with neat sketch and stateitsapplications.
[5]

Differentiate between torque, angular velocity and power. [5]

Suggest suitable scheme to measure torque of arotating shaft using stain

gauge. [5]
Specify thedifferent level measurement approach’sin theindustry, suggest
suitabl e transducer used for liquid level measurement. [9]
Explain gas sensorsin brief and state its applications. [9]

Classify and state selection criteria of transducers and illustrate
performance characteristics of transducer. [9]

PT.O.



Q6) a)
b)

Q7) a)
b)

Specify the need of signal conditioning, and explain signal level and bais

changes. [5]
Explaintherole of ADC and DAC ininterfacing of sensor with suitable
example. [5]

Expalin the concept of loading divider circuits, and bridge circuits in

brief. [5]
Comment on pH and conductivity, suggest suitable scheme for pH
measurement of water in tank. [9]

& B ¥

[5928]-249 2



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

PA-601 [Total No. of Pages: 2
[5928]-25

M.E. (Civil - Geotechnical Engineering)
STABILITY OF SLOPESAND EARTH DAM
(2017 Pattern) (501129) (Semester - 11)

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

1) Attempt Q.1or Q.2,Q.30r Q.4, Q.50r Q.6 and Q.7 or Q.8.

2) Neat diagrams must be drawn wherever necessary.

3) Figuresto theright indicate full marks.

4) Assume suitable data, if necessary and clearly state.

5) Useof cell phoneis prohibited in the examination hall.

6) Use of electronic pocket calculator is allowed.

Q1) @ Explainthecriteriafor longterm stability of slopes. [4]
b) State and explain the factorsinfluencing design of earth dam. [5]
OR

Q2) @ Discussthe factor of safety considerations for slope stability problems.
[5]

b) Statetheconditionsfor failure of earth dam and explain themin brief.[4]

Q3) @ Sketchthe flownet for composite dam section with explaination for the

same. [4]
b) Explainthe measuresfor reducing seepagein earthen dam. [9]
OR
Q4) @ Derivethe 2-D Laplace equation for steady seepage through isotropic
soil. [5]

b) Stateand explainthecriteriafor stability of foundations of earth dams.[4]

Q5) @ What are the objectives of instrumentation in dam? Which are the
categoriesof instruments used in dam? Give examplesof each category.[8]

b)  Write note on Joint meter and inclinometer with sketches. [8]

OR

PT.O.



Q6) @ What aretheparametersfor selection of piezometer to be used in earthen
dam? Explain any one piezometer with sketch. [8]

b) Explain how settlement of earth dam is measured with vibrating wire
settlement cell and settlement guage. [8]

Q7) @ Draw atypical section of road embankment and explain the functions of
each component part. [8]

b) Explaintheuseof geosyntheticsfor unstable slopesand as separators.[ 8]
OR

Q8) @ State and explain the design criteria for railway embankment for high
speed trains. [8]

b) Explainvarioustypesof landslideswithitscauses and remedial measures.

[8]
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Total No. of Questions: 6] SEAT No. :

PA-757 [ 5928] 250 [Total No. of Pages: 1

M_.E. (Instrumentation & Control) (Processinstrumentation)
INDUSTRIAL AUTOMATION
(2017 Pattern) (Semester-1) (506103)

Time: 3Hourg] [Max. Marks: 50
I nstructions to the candidates:

1) Answer any five questions

2) Neat diagrams must be drawn wherver necessary.

3) Figuresto theright side indicate full marks.

4) Use of calculator is allowed.

5) Assume suitable data, if necessary.

Q1) @ Elaborate HART dataintegration. [9]
b) Elaborate the dataflow and number conversionsinvolved n PLC analog
operation. [9]

Q2) @ Draw afamousautomation hierarchy for anindustria application. Analyze
the function of each level of automation hierarchy. [9]
b) Compare MODBUS, Fieldbus s and Profibus [9]

Q3) @ Develop daisy chaintopology to connect three field devicesusing Field
Bus. [9]
b) Discusstreetopology in Foundation Fieldbus with suitable example [5]

Q4) @ Comment on Process Hazard Analysis [9]
b) Elaboratetherole of Safety Instrumented System (SIS) in Automation

[5]

Q5) Develop aprogrammable ladder diagram for: Therearetwo BCD inputs. If A
exceeds 355, output F isto go ON; if B exceeds 187, output G isto go ON;
If both exceed their listed numbers, output H is to go ON; otherwise, no
outputs to be ON. [10]

Q6) Design a program for flashing of lamp. It should go off after five flashes.
Assume suitable data. [10]
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Total No. of Questions: 7] SEAT No. :

PA-758 [ 5928] 251 [Total No. of Pages: 1

M.E. (Processinstrumentation & Control)
RESEARCH METHODOLOGY
(2017 Pattern) (Semester-1) (506104)

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

1
2)
3)
4)

Answer any five questions.
Neat diagrams must be drawn wherever necessary.
Figuresto the right indicate full marks.

Useof logarithmic tables, sliderule, Mollier chartsand electronic pocket cal culator
and steam table is allowed.

Assume suitable data, if necessary.

Explain scope and objectives of research problem in brief. [9]
Distinguish between research method and methodol ogy. [9]

Elaborate the techniques involved in formation of research problem. [5]
Writeashort noteson Linear scaling for receiver and fidelity of instrument.

[S]

Write ashort notes on uncertainty analysis. [9]
Differentiate between point estimate and interval estimate. [9]
Explain primary and secondary data collection methods. [9]
[llustrate asymptotic analysisin brief. [9]

Explain hypothesisin details. State the qualities of good hypothesis. [5]
Explainthesignificance of curvefittingin Engineering Research and the
procedure to be followed for the same. [9]

Discuss the structure of atypical Engineering Research Proposal and in

short elaborate each point. [9]
Explain: Static & Dynamic Characteristics of instruments. [9]
Describe Linear Regression Equationin brief. [9]
Explain thelayout of research proposal in detail. [9]
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Total No. of Questions: 6] SEAT No. :

PA-759

[Total No. of Pages: 2
[5928]-252

M.E. (Instrumentation & Control) (Process | nstrumentation)

PROCESS DYNAMICS AND CONTROL
(2017 Pattern) (Semester - 11) (506107)

Time: 3Hourg| [Max. Marks: 50
| nstructions to the candidates:

1)
2)
3)
4)
5)

Ql) 3

b)

Answer any five questions.

Neat diagram must be drawn wherever necesary.
Figures to the right indicates full marks

Use of Calculator is allowed.

Assume suitable data if necessary.

Analyzethe dynamicsof first order processto identify key performance
characteristics. [5]

Elaborate procedure of IMC for SOPDT process. [5]

Q2) Develop mathematical model of liquid level surge tank from first principle.

Q3) a

b)

Q4) 3

b)

Q5) 8
b)

[10]

Elaborate procedure to obtain an empirical model from the plant data.
[5]

Frame the Control Objectives for liquid surge tank. [9]

Develop cascade control system to improve the performance of heat

exchanger. [5]
Comment on Interaction. [9]
Elaborate with neat sketch MRAS. [9]
Develop self tuning regulator. [9]

PT.O.



Q6) The transfer function model of two input two output system is given by,

12.8e° -18.9¢*
16.7s+1  21s+1

6.6e’ -19.4e*
10.9s+1 14.4s+1

Determine the RGA matrix, decide paring of variables and find out static
decoupler. [10]

2 & 4
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Total No. of Questions: 5] SEAT No. :

PA-760 [Total No. of Pages: 2
[5928]-253

M _.E. (Instrumentation and Control) (Process|nstrumentation)
EMBEDDED SYSTEM DESIGN
(2017 Pattern) (Semester - 11) (506108)

Time: 3Hourg] [Max. Marks: 50
I nstructions to the candidates:

1) All questions are compulsory.

2) Neat diagrams must be drawn wherever necessary.

3) Figuresto theright indicate full marks.

4) Assume Suitable data if necessary.

5) Use of electronic pocket calculator.

Q1) Attempt any two of thefollowing :

d List and elaborate different addressing modes of AVR Microcontroller.
[5]

b) Discusswatchdog timer of AVR microcontroller. [9]

c) Anayzewith suitable block diagram ADC prescaler of AVR uC.  [5]

Q2) Attempt any two of thefollowing :
a Elaborate memory organization of ARM processor. [9]
b) Discusstheregistersused inthe ARM THUMB instruction set. [9]

c) Comment on different ARM Development tools. [9]

Q3) Attempt any two of thefollowing :
ad Compare between SPI vs. 12C. [9]
b) Elaborate how multiple processors can be connected onRS-485 bus.[5]

c) Write short note on USB. [5]

PT.O.



Q4) Attempt any one of thefollowing :

a)

b)

Design embedded system using 8051 uC for speed control of 1-¢
Induction Motor. Draw and explain the system with suitable block
diagram and circuit diagram. [10]

Design & implement Wireless Transceiver for Data Acquisition using
AV R microcontroller and Wirel ess Sensor Network. Elaborate the scheme.
[10]

Q5) Attempt any one of thefollowing :

a)

b)

Design and develop Wireless Temperature Indicator using Adriano or

LPC2148. Explain the scheme. [10]

Design Remote M onitoring and control system with Automatic Irrigation

system using GSM-Bluetooth. Use any processor. [10]
VOO
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Total No. of Questions: 5] SEAT No. :

PA-761 [Total No. of Pages: 2
[5928]-254
M.E. (Instrumentation & Control)
PROCESS INSTRUMENTATION
Control System
(2017 Pattern) (506109) (Semester - 11)
Time: 3Hoursg| [Max. Marks: 50
I nstructions to the candidates:
1) All questions are compulosry.
2) Neat diagram must be drawn wherever necesary.
3) Figures to the right indicate full marks.
4) Use of electronic pocket Calculator is allowed.
5) Assume suitable data if necessary.

Q1) Attempt any two Questions:

a)

b)
c)

Theresponse of systemisy =bx + % Test whether systemislinear or
t

non-linear. [9]
Discuss the term Jump Resonance with frequency response curve. [5]

Explain following physical non linearities; Dead zone, Saturation,
Friction. [9]

Q2) Attempt any two Questions:

a)

b)

Explain following points related to nonlinear system, [9]
1)  Stable node

i) Unstable node

i) Saddle point

iv) Stable focus

v) Unstable focus.

Brief the describing function of saturation nonlinearities. [9]
Elaborate the construction of phase tragjectories by delta method. [5]

PT.O.



Q3) Attempt any two Questions:

a) Determine a Lyapunov function for the nonlinear system given by[5]

e T I R
Use variable gradient method.
b) Consider the nonlinear system [5]
X ==X =X X==X,
Investigate the stability of the equilibrium points.

c) Check the stability of the system described by [9]
% == % +2%X%,
X =%

Use variable gradient method.

Q4) Attempt any two Questions:
a) Discussinput state linearization with example. [5]
b) Describe the term zero dynamics with example [9]

c) lllustrate the concept Diffeomorphisms and State Transformations.[5]

Q5) Attempt any one Question:

a) Elaborate the concept of sliding mode control using Sliding surface,
Reachability, Reaching law, chattering effect. [10]

b) Discuss various merits and drawbacks of sliding mode control. [10]

L A & 4
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Total No. of Questions : 5] SEAT No. :

PA-762 [Total No. of Pages : 2

[5928]-255
M.E. (Instrumentation & Control) (Process Instrumentation)
ADVANCED SIGNAL PROCESSINGS
(2017 Pattern) (Semester - 111) (606101)

Time: 3Hourg| [Max. Marks: 50
Instructions to the candidates :

1) All questions are compulsory.

2) Neat diagrams must be drawn wherever necessary.

3) Figuresto theright side indicates full marks.

4) Use of electronic pocket calculator.

5) Assume suitable data, if necessary.

Q1) Attempt any two questions :
a Determine the response of LTI system when input x(n) = {1 1 1} and
Impulse response h(n) = {1 2 3}. Determine the response of the LTI

system by DFT method. [9]
b) List different types of windows used in FIR filter design, sketch their
response and also write their mathematical sequence. [9]

c) Compute DFT using DIT FFT Algorithm. x(n) ={11111111}. [5]

Q2) Attempt any two questions :

a) List different properties of STFT. Explain any two properties. [9]
b) Write short note on wavel et filter banks. [9]
c) Compare Up sampling and down sampling of signal. [9]

Q3) Attempt any two questions:
a Determine the output y(n) in terms of input x(n) for the mutirate system
showninfigure, [5]

£ T4 3 i’ 2 3 Ts wwwww Y
X(n) Y(n




b) Consider multirate system as shown in figure, find y(n) as function of
x(n). [5]

c) Compare LMSand RLSfilters. [9]

Q4) Attempt any two questions :

a  Write short note on energy spectrum of discrete time signal. [9]
b) Explain random signals and random process. [9]
c) Explain MA modeling for power spectrum estimation. [9]

Q5) Attempt any one question :

a Determinethefrequency resolution, variability and figure of merit of the
Bartlett, Welch (50% Overlap) and Blackman Tukey method when x(n)
has 800 samples (i.e. N = 800) and quality factor is 16 (i,e. Q = 16). [10]
b) Compute period gram of the signal vector, x(n) ={11111111} and
sketch the period gram. [10]

VVVV
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Total No. of Questions: 7] SEAT No. -

PA-763 [5928]-256 [Total No. of Pages: 2
M.E. -1l (Processlnstrumentation & Control)
BUILDING AUTOMATION
(2017 Pattern) (Semester - I11) (606102)

Time:3Hoursg| [Max. Marks: 50

I nstructions to the candidates:

1)
2)
3)
4)

5)

Ql) 8

b)

Q2) g

b)

Q3) g

b)

Q4) &)

b)

Answer any five questions.

Neat diagram must be drawn whenever necessary.

Figuresto the right indicate full marks.

Use of logarithmic tables dide rule, Mollier charts, electronic pocket calculator
and steam table is allowed.

Assume suitable data, if necessary.

Explain with neat sketch building life safety system. [6]
Write a short notes on Central processing unit of FACP, [4]

List varioustypes of reader in biometric access control system. Explain
authentication with example. [6]

Write a short notes on PIDS. [4]

Explain Single duct, constant volume, single zone systems Air
conditioning system with neat sketch. [6]

Write ashort noteson Air Handling Unit (AHU). [4]

What is vapour compression cycle? Explain any one type of evaporator

used in vapour compression cycle. [6]
Write ashort notes on Chilled water coil. [4]

PT.O.



Q5) 8

b)

Q6) &)

b)

Q7) 8

b)

Explain features of primary controller and secondary controller in DDC

with neat sketch. [6]
Write short notes on green building. [4]
Explain different stepsin DDC control design process. [6]
Write a short notes on BACnet Protocol. [4]

Explain Project Management, what are the characteristics of project.[6]

Write a short note on Project Closure & Signoff. [4]

v O <O
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Total No. of Questions: 7] SEAT No. :

PA-764

[ 5928]-258 [Total No. of Pages: 2
M.E. (Mechanical) (Automotive Engineering)
AUTOMOTIVE SAFETY AND REGULATIONS
(2017 Pattern) (Semester-1) (502303)

Time: 3Hourg] [Max. Marks: 50
I nstructions to the candidates:

1
2)
3)
4)
5

Ql) g

b)

Q2) &

b)

Q3) g

b)

Q4) 8

b)

Q) 8
b)

Answer any five questions

Neat diagrams must be drawn wherever necessary.

Figuresto the right indicate full marks.

Use of logarithmic tables, slide rules and electronic pocket calculator is allowed.
Assume suitable data, if necessary.

What do you understand by vehicle safety? What are the objectives of
It? List out various provisions of safety aspectsincorporated inamodern

car? [5]
With suitable sketch describe the design features used on a vehicle
structure for protection of occupantsin frontal crash. [9]

Explain “injury measurement and criteria’ for human body undergone
withimpact during accidents. What isinjury rating? Explain. [9]
Explainrolefor ergonomicsin vehicle safety. [9]

What aretypes of automobile seats? Explain with neat sketch construction
of front seat? [9]

Explain role of automobile seat anchorage. [5]

What istherole of proper lighting and reflecting devices in automobile
safety? Name different types of lighting and signaling devices used in

modern automobiles? [5]
Namethedifferent typesof environmentstest defined in Indian standards
for evolution of lighting and signaling devices, explain them. [9]

Describe various passive safety regulations adopted in India as per

IS/AIS. [5]
Sketch any three road signs specifying dimensions and color code as
per CMVR rule. [5]

PT.O.



Q6) @ Explainthetypesof safety glasses? What are the requirements of it?[5]
b) What aredifferent typesof automobile head lamp designsused intoday’s
cars? Explain with sketch. [9]

Q7) Write short notes on the following (Any two) [10]
a) Seat belt system with pre-tensioner inload limiter.

b) Seat beltsand its anchorage.
c) Typesof rear view mirrors.

& B ¥
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Total No. of Questions : 7] SEAT No. :

PA-1147 [Total No. of Pages : 2

[5928]-259
M.E. (Mechanical - Automotive Engineering)
ENGINE COMBUSTION TECHNOLOGY
(2017 Pattern) (Semester - 11) (502307)

Time: 3Hourg| [Max. Marks: 50
| nstructions to the candidates:

1)
2)
3)
4)
5)

01) a

b)

Q2) a)

03) a)

04) a)

b)

Answer any five questions.

Neat diagrams must be drawn wherever necessary.
Figures to the right indicate full marks.

Use of scientific calculator is allowed.

Assume Suitable data if necessary.

What is enthalpy of combustion? How does it differ from the enthalpy
of reaction? [5]

Volumetric analysis of products of combustion of fuel is as follows
CO, =12.5%, CO = 0.3%, O, = 5% and rest is N.. [5]

Find :
1)  Air fuel ratio

i1)  Fuel composition on mass basis

Explain stratified charge combustion. [S]
Explain adiabatic flame temperature. [S]
Explain the stages of combustion in SI engine. [S]

What is delay period. What are the different factors which affects delay
period. [S]

Give the classification of combustion chambers in CI engine. Explain
M combustion chamber. [5]

Explain swirl, squish and tumble. [5]

PT.O.



05)

Q6)

Q7)

a) Explain the factors which reduces knocking in SI and CI engine with
justification. [5]

b) What are the different methods to control the emission? Explain any
one method. [5]

a) Explain the combustion theory applied to gas turbine combustion
system. [5]

b) Describe briefly factors affecting combustion chamber design in gas
turbine. [5]

Write short notes on ( Any two) : [10]

a) Octane number and Cetane Number.

b) Flame tube cooling.

c) First law analysis of reacting system

36 d€ 36
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Total No. of Questions: 8] SEAT No. :

PA-602 [Total No. of Pages: 2
[5928]-26
M _.E. (Civil) (Geotechnical Engineering)
GEOTECHNICAL EARTHQUAKE ENGINEERING
(2017 Pattern) (Semester -111) (601133)

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

1) Attempt Q1 or Q2, Q3 or Q4, Q5 or Q6 or Q7 or Q8.

2) Neat diagram must be drawn wherever necessary.

3) Figuresto theright indicate full marks.

4) Assume suitable data if necessary and clearly state.

5) Useof cell phoneis prohibited in the examination hall.

6) Use of electronic pocket calculator is allowed.

Q1) @ Explain Elastic Rebound Theory. [6]
b) Explain 2-d ground response analysis. [7]
OR

Q2) @ Explain the steps for strong motion recording with the help of
seismographs. [6]

b) Explaintwo lab tests, for measurement of Dynamic soil properties. [7]

Q3) @ Discuss ‘Effect of local site conditions' on ground motion. [6]
b) Discuss ‘Effects of liquefaction’. [6]
OR

Q4) @ Discuss ‘Development of design parameter’s for ground motion.  [6]

b) Explain Evaluation of liquefaction harzards. [6]
Q5) @ Discuss Ground Response Analysis. [6]
b) Explain‘Seismic slope Stability. [6]

OR

PT.O.



Q6) a)
b)

Q7) 8
b)

Q8) a)
b)

[5928]-26

Explain Development of deformation analysis by Goodman.

Describe types of earthquake which induced landslides.

Discuss ‘EQ induced settlement’.

Discuss‘ Seismic Design of Retaining wall’.
OR

Explain‘Jai-Krishna' Approach.

Explain Development of deformation analysis by seed Approach.

[6]
[6]

[7]
[6]

[7]
[6]



Total No. of Questions: 7] SEAT No. :

PA-765 [Total No. of Pages: 2
[5928]-260

M.E. (Mechanical) (Automotive Engineering)
NOISE VIBRATIONAND HARSHNESS
(2017 Credit Pattern) (Semester - 11) (502308)

Time: 3Hourg] [Max. Marks: 50
I nstructions to the candidates:

1) Answer any five questions out of 7.

2) All thequestionsshould be solved in oneanswer book and attach extra supplements

if required.

3) Neat diagrams must be drawn wherever necessary.

4) Use of Calculator is allowed.

5) Assume Suitable data if necessary, but state the assumptions clearly.

Q1) @ Describe the different types of accelerometer mounting for vibration
measurements. [9]

b) Explain the principle of wave propagation. What do you mean by
Transverse and Longitudinal sound waves? [9]

Q2) A simply supported beam of 1m length and 50 mm in diameter iscarrying a
mass 100 kg at adistance of 0.25 m from one end. Find the natural frequency
of transverse vibrations. Assume Young's modulus of beam material as
250GN/m?. [10]

Q3) @ Explainthe Pass by Noise measurement method for Vehicle. [5]

b) Show that asthe distance from apoint source doubles, the sound intensity
level decreases by 6 dB. [5]

Q4) @ What arethedifferent methods of noise sourceidentification available? 5]

b) Explaintheworking of sound intensity probe P-P. [9]

PT.O.



Q5) @ Explain effect of noise on human beings. [5]

b) Explainthesingle source structure-borne noisetransmission path analysis.

[5]

Q6) Two machines are working in noisy environments. The background noise
when the machines are inoperative is 65 dB. If the two machines having
individual sound pressure levels of 84 and 88 dB are switched on
simultaneously, determine the combined sound pressure level of the machines
along with the background noise. [10]

Q7) Describe Impedance tube (Kundt’s tube) method (ASTM E1050) using two
microphones for evaluating sound absorption coefficient. [10]

VOOV
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PA-766 [Total No. of Pages: 2
[5928]-261
M.E. (Mechanical - Automotive Engineering)
AUTOMOTIVE CHASSIS DESIGN
(2017 Pattern) (502309) (Semester - 11)
Time: 3Hourg| [Max. Marks: 50

I nstructions to the candidates:

1)
2)
3)
4)

Ql) 3

b)

Q2) &

b)

Q3) 4

b)

Answer any five questions.

Neat diagrams must be drawn wherever necessary.
Figures to the right side indicate full marks.
Assume suitable data if necessary.

What are various loads acting on suspension system? Explain them
with neat sketch. [9]

Describe role and objectives of suspension system used in automobile.

[5]

Explain with neat sketch construction and working of shock absorber
used in automotive suspension. [9]

Explain with neat sketch hydro gas suspension system. [9]

Explain with neat sketch construction and working of Ackerman

Steering System used in automobile. [9]
Define with neat sketch following terminology related to steering
geometry. [9]
1) Caster

i)  King pin Inclination.

PT.O.



Q4)

Q5)

Q6)

Q7)

b)

b)

b)

What is power steering? Describe the working of power steering with
neat sketch. [5]

Explain with neat sketch construction of disc type whesl. [9]

Describe with neat sketch construction of Cross ply tyre used on
vehicles. [5]

State different materials used for brake liners. Explain concept of
stopping distance of vehicle in detalil. [5]

What do you understand by Hydraulic brake system? Describe with
neat sketch working of hydraulic brake system. [9]

Describe purpose and applications and of six wheel vehicles. Justify
your answer with suitable examples. [9]

Write short note on the following: (Any two) [10]

a)
b)

©)

Spring stresses in rigid six wheeler.
Wheel specifications and aspect ratio.

Servo power assisted brake system.

L A & 4
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PA-767 [Total No. of Pages : 2
[5928]-262
M.E. (Mechanical) (Automotive Engineering)
VEHICLE DYNAMICS
(2017 Pattern) (Semester - 111) (602313)
Time: 3Hourg| [Max. Marks: 50

Instructions to the candidates :
1) Answer any five questions.
2) Figuresto theright indicates full marks.
3) All questions carry equal marks.
4) Assume suitable data, if necessary.

Ql) a
b)

Q2) &)
b)

Draw thetire axis system asrecommended by the SAE and explain various
angles and forces associated with thetire. [4]
A passenger car weighing 15 kN isequipped with theradial-ply tires. The
coefficient of rolling resistance of thetireisgiven by fr = 0.0136 + 4 x10%
V2, where V is the speed of vehicle in kmph. At a speed of 60 kmph,
calculate — (i) the power required to overcome rolling resistance of tire
and (ii) the retardation rate of car due to rolling resistance of tire when
brakes are applied. [6]

Discuss the effect of wheel lock up during braking on the directional
stability and control of aroad vehicle. [2]
The mass of a passenger car including four tiresis 1500 kg. Each of the
tires weighs 225 N, has an effective diameter of 67 cm and a radius of
gyration of 28 cm. The engine develops a power of 45 kW at 4000 rpm.
Theequivalent weight of therotating partsof thedrivelineis450 N witha
radius of gyration of 10 cm. The transmission efficiency is 88% and the
total reduction ratio of the driveline in the second gear is 7.7 to 1. The
vehiclehasafrontal areaof 1.67 m? and the aerodynamic drag coefficient
150.45. Assume standard atmospheric temperature and pressure condition
as 15 °C and 1.013 bar and gas constant for air R = 287 Jkg-K. The
average coefficient of rolling resistanceis 0.015. Under these conditions
determine-
1) Speed of thecar, ii) Aerodynamic resistanceto thecar andiii) Acceleration
of the car on alevel road [8]
PT.O.



Q3) 8

b)

Q4) a)

b)

Q5) a)

b)

Q6) a)

b)

Q7) a

b)

Definereferenceframe, toe-in, toe-out, wheel camber, caster and kingpin
angle with respective to the suspension kinematics. [9]

Explainroll center analysis of vehicle suspension. [9]

Write an expression for the steer angle required to negotiate agiven curve
in case of atwo axle road vehicle and define the under-steer coefficient.
Describe the various steady-state handling characteristics with the help
of thiscoefficient. (No derivation) [4]

A passenger car weighs 20 kN and has awheelbase of 2.8 m. The center
of gravity is1.27 m behind thefront axle. If apair of radial-ply tires, each
of which has a cornering stiffness of 46 kN/rad areinstalled in the front,
and apair of bias-ply tires, each of which has a cornering stiffness of 33
kN/rad are installed in the rear. The average steering gear ratio is 22.
Determine- (i) Whether the vehicleisundersteer or oversteer (ii) therequired
anglein degrees at steering wheel during a constant radius test with turn
radius of 12 m at a constant forward speed of 40 kmph [6]

Discuss in detail the effect of natural frequency of sprung mass and
damping factor on the performance of vehicle suspension. [4]
The sprung mass of a passenger car weigh 14 kN and the un-sprung
parts weigh 8% of sprung mass. When car is stationary the suspension
spring and tire deforms by 175 mm and 20mm respectively.

Determinei) Vertical stiffness of suspension spring and tire. ii) The two
natural frequencies of the bounce motion of the sprung and un-sprung
mass. [6]

Explain the method of calculating RMS value of the vehicle response
when it isexcited by the random road profile with known power spectral
density. [5]
Write short note on the model of 1SO road profile. [9]

Explain the effect of wheelbase filtering on the vibration response of

vehicle suspension to the road roughness. [9]

Explain variousteststhat can be used to evaluate handling characteristics

of vehicles. [9]
VVVV
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PA-768

[Total No. of Pages: 2

[5928]- 263
M.E. (Mechanical) (Automotive Engineering)
AUTOTRONICS
(2017 Pattern) (Semester - I11) (602314)
Time:3Hoursg| [Max. Marks: 50

I nstructions to the candidates:

1)
2)
3)

Ql) g

b)

Q2) &

b)

Q3) g

b)

Q4) &)

b)

Answer any five questions.
Neat diagram must be drawn whenever necessary.
Figuresto right indicates full marks.

Explainthedifferent circuit protective Devicesin High Voltage System.[5]

Explain how thetransistor isused asvariable switch in Automotive circuit.

[5]

What are voltage generating sensors? Explain hall effect switch used to
measure the speed of the monitored component. [5]

Explain sequential fuel injection system. [9]

Explain Selective Cataytic Reduction (SCR) systemin context with diesdl
vehicle, [9]

ExplainVVT (Variable Vave Timing) in context with emission control.[5]

Explain testingaMAP (Manifold Absol ute Pressure) sensor. [9]

Explain electronic diagnostic equi pment for vehicle. [9]

PT.O.



Q5) 8

b)

Q6) a)

b)

Explain working of orifice expansion tube with neat sketch.

Explain different component in ATC for passenger comfort.

Explain electronic stability program systemin vehicle.

Explain different components of air bag system.

Q7) Write short notes (Any two)

b)

d)

MOSFET technology in Vehicle.
Active Control Mountsin vehicle
Active Headrest system.

Air Bag system Sensor.

v O <O
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Total No. of Questions: 5] SEAT No. :

PA-769 [ 5928]-26 4 [Total No. of Pages: 2

M.E. (Mechanical) CAD Manufacture& Engineering
ADVANCE MACHINE DESIGN
(2017 Pattern) (502402)

Time: 3Hourg] [Max. Marks: 50
I nstructions to the candidates:

1) Solve any two from each question.

2) Assume suitable data, if necessary.

3) Figuresto theright indicate full marks.

4) Use of electronic pocket calculator is allowed.

Q1) Attempt any two
a) Derive the compatibility equations in Cartesian co-ordinate systems. [5]
b) Derive the relation between Young’s modulus, Bulk modulus and modulus
of rigidity in detail. [5]
c) Investigate the validity of stress function [9]

C
¢= I:Clr4 +C,r* +C, + r_;} cos 20 where rand 0 are polar coordinates.

Q2) Attempt any two

a) Explain stress-strain relation for brittle and ductile material. [5]
b) Explain Mohr’s theory of failure in detail. [9]
c) Explain the fallowing theories of failures with graphical representation

and applications [9]

1)  Octahedral shearing stress theory
i) Maximum elastic strain theory

Q3) Attempt any two
a) Explain the procedure to estimate the life of the member subjected to

creep. [9]
b) Explain Galerkin’s and Raleigh-Ritz methods with its important
characteristics. [9]
c) Following creep data at certain temperature is known [9]

S,=10.5 MPa, ¢ = 0.012% per 1000hr.
S,= 14 MPa, ¢,= 0.025% per 1000hr.

Determine the constants of hyperbolic sine law and calculate the creep
rates for strees values of 20 MPa and 28 MPa.

PT.O.



Q4) Attempt any two.

a) Describe the influence of super imposed static stress in fatigue.

b) Explain high cycle and low cycle fatigue.
c) What is the hybrid material and discuss its applications?

Q5) Attempt any two
a) Explain the Maxwell and Kelving models.

b) Describe transverse shear effect in composite laminates.
c) Explain the concept of energy balance during crack growth.

& B ¥

[5928]-264 2

[S]
[S]
[5]

[S]
[S]
[5]



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

PA-770 [ 5928]-265 [Total No. of Pages: 1
M.E. (Mechanical) (CAD,M&E)
COMPUTERAIDED DESIGN
(2017 Pattern) (Semester-1) (502403)

Time: 3Hourg] [Max. Marks: 50

I nstructions to the candidates:

1) Answer any five questions.
2) Neat diagram must be drawn wherever necessary.
3) Use of non-programmable calculator is allowed.
4) Assume suitable data, if necessary.
Q1) @ Explanthe CAD/CAM systemevaluation criteriain brief [9]
b) Discusswith neat sketchesexplain wireframeentities [9]
Q2) @ Explain Geometric constraints and Datum Plane with suitable example
[5]
b) Discuss the surface representation [9]
Q3) @ Explainthe Parametric representation of plane surface with neat sketch.
[5]
b) Explain Feature based modeling [9]
Q4) Explain the Surface manipul ationstechniques [10]
Q5) @ Anentity isrotated about the three principal axes of in MCSwith equal
angles of 45° each. Find the equivalent axisand angle of rotation.  [5]
b) Explain the approaches used for creating an assembly [9]
Q6) @ Explaindatum featurewith suitable example [9]
b) Describetechniquesof visual realism [9]
Q7) @ Explain STEPArchitecture with the help of neat block diagram [9]
b) Explaintheneedfor CAD/CAM DataEvaluation [9]
Q8) @ Explainthetolerance modeling conceptsusedin CAD [9]
b) Explain, how collaborative product design enhances the productivity

[5]

& B ¥



Total No. of Questions:7] SEAT No. -
PA-771

[Total No. of Pages:1

[5928]- 267
M.E. Mechanical (Computer Aided Design, Manufacture&
Engineering)
INDUSTRIAL PRODUCT DESIGN & PRODUCT LIFECYCLE
MANAGEMENT
(2017 Pattern) (Semester - 11) (502408)
Time: 3Hourg] [Max. Marks: 50

I nstructions to the candidates:
1) Answer any 5 questions from the following.
2) Neat diagrams must be drawn wherever necessary.
3) Figuresto theright side indicate full marks.
4) Assume suitable data if necessary.

Q1) Explainchallengesin new product development with example. [10]

Q2) Detail about process of concept generation with techniqueinvolveinit. [10]

Q3) Explainbreak even anaysis& itsimportance? [10]

Q4) Explain PLM strategy to develop product data & product workflow in PLM.

[10]
Q5) What arethreads of PLM? Explainin details. [10]
Q6) What isthe impact of integration of PLM & CAD. [10]
Q7) State & explain PDM functions. [10]

v O <O
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PA-772 [Total No. of Pages: 2
[5928]-268
M.E. (Mechanical) (CADME)

AUTOMATED MANUFACTURING SYSTEM
MODELLING

(2017 Pattern) (502409) (Semester - 11)

Time: 3Hourg| [Max. Marks: 50
| nstructions to the candidates:

1) Answer any five questions.

2) Neat diagram must be drawn wherever necesary.
3) Useof Non - programmable Calculator is allowed.
4)  Assume suitable data if necessary.

Q1) & Enlist principles of automation. [9]

b) Explain what is programmable logic controllers. [9]

Q2) & Explain the concept of automation productivity and its need. [9]

b) Differentiate between GT and Cellular Manufacturing. [9]

Q3) A machine tool builder submits a proposal for a 20-station transfer line to
machine a certain component currently produced by conventional methods.
The proposal states that the line will operate at a production rate of 50
pieces per hour at 100% efficiency. On similar transfer lines, the probability
of station breakdowns per cycle is equal for all stations and p = 0.005
breakdowng/ cycle. It is also estimated that the average downtime per line
stop will be 8.0 min. The starting casting that is machined on the line costs
$3.00 per part. The line operates at a cost of $75.00/hr. The 20 cutting tools
(one tool per station) last for 50 parts each, and the average cost per tool
Based on this data, compute (a) production rate, and (b) line efficiency.

[5]

PT.O.



Q4) Explain any one logic device used in Hydraulic circuits. Explain the steps
used for developing pneumatic circuits for automatic die casting machine.

[5]

Q5) a Explain the need for system Modeling of Manufacturing Plant
Automation. [5]

b) Explain the application of Artificial neural networks in manufacturing
automation with suitable example. [5]

Q6) @ Enlist and explain the advantages of non-contact type of Inspection
over Contact. [9]

b) Explan the basic components of CMM. [9]

Q7) & Enlist the methods of Gathering the data for plant Automation and

explain any one in detail. [9]

b) Write short notes on Queues. [9]

Q8) Explain continuous - time Markov chain with an example. [10]
L X X
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PA-2900 [Total No. of Pages: 2

[5928]-269
M.E. (Mechanical) (CADM & E)
SIMULATION MODELING

(2017 Pattern) (Semester - 111) (602413)

Time: 3Hoursg| [Max. Marks: 50
I nstructions to the candidates:
1) Answer the five questions from following.

2) Near diagram must be drawn whenever necessary.
3) Figures to the right indicate full marks.
4) Assume suitable data, if necessary.

Q1) Explainthefollowingterms: [10]
ad Explainthe simulation procedure of continuous system.

b) ExplaintheTriangular Distribution.

Q2) Explainthefollowingterms: [10]
a System & System environment.
b) Components of a system.

c) Stochastic nature of output data.

Q3) List the areas of applications related to simulation modeling. And list the
limitations of simulation. [10]

Q4) Explain Poisson Distribution. [10]

Q5) Discussindetail Weibull distribution and Empirical continuous distribution.
[10]

P.T.O.



Q6) ExplainLinear congruential method with example. [10]

Q7) Define Modeling of System Randomness. Explain various sources of
Randomness and their effect on Machine Downtime. [10]

G
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PA-603 [Total No. of Pages: 2
[5928]-27
M.E. (Civil) (Geotechnical Engineering)
RESEARCH METHODOLOGY
(2017 Pattern) (Semester - 111) (601134)
Time: 3Hourg| [Max. Marks: 50
I nstructions to the candidates:
1) Answer Qlor Q2 Q.30r Q4,Q50r Q.6, Q.7 0or Q.8.
2) Neat diagrams must be drawn wherever necessary.
3) Figuresto the right side indicate full marks.
4) Assume suitable data if necessary and clearly state.
Q1) & Describe any two types of research. [9]
b) What do you mean by literature survey? Explain its need. [4]
OR
Q2) & Writeshort note on objectives of literature survey and different sources
of literature. [9]
b) Enlist stepsinvolved in aresearch process. [4]
Q3) a What is a hypothesis? Explain basic concepts concerning testing of
hypothesis. [5]
b) Explain the criteria of goodness of a measurement scale. [4]
OR
Q4) & Explain the meaning of analysis of variance. Describe briefly the
technique of analysis of variance. [5]
b) Differentiate collection of data through questionnaries and schedules.

[4]

P.T.O.



Q5) 3
b)

Q6) a
b)

Q7) &

b)

Q8) &)
b)

[5928]-27

Explain in detail correlation and regression analysis. [8]

Explain in brief multidimensional scaling and measurement. [8]
OR

Write a short note of discriminant and cluster analysis. [8]

Write a note on Factor Analysis. [8]

Explainin brief various aspects to be considered by research student in
written and oral presentation of research report. [8]

Explain in detail the form at used for writing proposals. Also state the

difference between ajournal and conference paper. [8]
OR
Explain the significance of a research report. [8]
Write a note on “Patenting a research idea’. [8]
L X X 2
2



Total No. of Questions: 7] SEAT No. -

PA-173 [5928]- 270
M_.E. (M echanical) (Computer Aided Design Manufacture
& Engineering)
OPTIMIZATION TECHNIQUES
(2017 Pattern) (Semester - I11) (602414)

Time:3Hoursg| [Max. Marks: 50
I nstructions to the candidates:

1) Answer any five questions.

2) Figuresto theright indicates full marks.

3) Assume suitable data, if necessary.

[Total No. of Pages: 2

Q1) @ How doyou define Optimization Problem? Give mathematical definition
and example? [5]

b) How find the dimensions of abox of largest volumethat can beinscribed
in asphere of unit radius. [5]

Q2) Maximize F =X +2X, + X, [10]
Subject to
2X +X, =X <2
—2X + X, —5%, =6

4X, + X, + %X, <6
x20,1=123

Q3) Determinethe maximum and minimum valuesof thefunction [10]
f(x) = 12x° —45x* + 40x® + 5

Q4) Write a short note on (Any 2): [10]
a  GeneticAlgorithm.,
b) Neura-Network.
c) SmulatedAnneding
d) Fuzzy Optimization

PT.O.



Q5) Findthevalueof x intheinterval [0,3] using Golden Section Method up to six
iterations. [10]
F(X) = 0.65-[0.75/(1+x?)]-0.65 x tan' (1/X)

Q6) Explainfollowing:
a ESOfor stresslevel optimization [9]

b) ESO for stiffness optimization [9]

Q7) @ Explain how topology optimization can be used as a design tool with an
example. [9]

b) Writeashort noteon Bidirectional Evolutionary Optimization Method.[5]

v O O
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PA-774 [Total No. of Pages: 2
[5928]-271
M.E. (Mechanical) (Energy Engineering)
ADVANCED THERMODYNAMICS
(2017 Pattern) (Semester - 1) (502502)
Time: 3Hoursg| [Max. Marks: 50

I nstructions to the candidates:

1)
2)
3)
4)
5)

Q1) a)

b)

Q2) a)
b)

Q3) a)
b)

Solve any five questions.

Neat diagram must be drawn whenever necessary.

Figures to the right indicate full marks.

Use of steam tables, Mollier charts, scientific calculator is allowed.
Assume suitable data, if necessary.

Define the reduced pressure and reduced temperature and explain the
Law of corresponding states. [9]

Discuss the Amagat's Law and Kay's Rule. [9]

On Mollier diagram, why do the isobars diverge from one another. [5]

Draw the phase equilibrium diagram for a pure substance on P-T co-
ordinates. Why does the fusion line for water have negative slope? [9]

Explain the principle of increase of entropy. [4]

The radiator of a steam heating system has a volume of 20L and is filled
with superheated water vapour at 200kPa and 150°C. At this moment
both the inlet and the exit values to the radiator are closed. After a while
the temperature of the steam drops to 40°C as a result of heat transfer to
the room air. Determine the entropy change of the system during this
process. [6]

P.T.O.



Q4) a)

b)

Q5) a)

b)

Q6) a)
b)

Q7) Write notes on (any two) :

a)
b)

c)

Explain the following terms [6]
1)  Dead state
1) Lost work
Derive Maxwell relations. [4]

With usual notations derive the following thermodynamics relation. [5]

2
C,—Cy= TvB
KT
Derive Clapeyron equation. [5]
Explain the enthalpy of formation and enthalpy of combustion. [4]

Hydrogen (H,) is burned completely with the stoichiometric amount of
air during a steady flow combustion process. If both the reactants and
the products are maintained at 25°C and 1 atm and the water in the
products exists in the liquid form, determine the heat transfer from the
combustion chamber during this process. What would your answer be if

combustion were achieved with 50% excess air? Take. [6]
Substance hfkJ/kmol
H, 0
0, 0
N, 0
H,O(l) —285830

[10]
Fugacity and Activity
The criteria for chemical equilibrium.

Dalton's law of Partial pressure.

Q000
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PA-2612 [Total No. of Pages: 2
[5928]-272
M_.E. (Mechanical - Energy Engineering)
NON-CONVENTIONAL ENERGY SOURCES
(2017 Pattern) (Semester - I) (502503)

Time: 3Hourg] [Max. Marks: 50
I nstructions to the candidates:

1) Answer any five questions.

2) Neat diagrams must be drawn wherever necessary.

3) Figuresto theright indicate full marks.

4) Useof non programmable calculator is allowed.

5) Assume suitable data if necessary.

Q1) @ What arethe renewable energy sources? Describe briefly. [9]
b) Explaininbriefworld energy scenario? [9]

Q2) @ Explainwith neat diagram the working of any onetype of solar collector.
[6]
b) Writeanoteon: [4]
)  Solar pumping
i)  Solar applications

Q3) @ “Suninmaor sourceof all types of energy”. Justify. [9]
b) Enumeratethe basic principle of wind energy. [9]
Q4) @ Explainturbinetheory for hydroelectric system? [9]

b) What ismeant by anaerobic digestion? Explain factors affecting it? [5]

Q5) @  Discuss Geothermal energy generationinIndia. [9]
b) What are the main types of OTEC power plants? Describe working of
OTEC? [5]

PT.O.



Q6) @ Write ashort note on wave energy? [9]

b) Discussthe best method of tidal power generations. [9]
Q7) @ What isthe scope of hybrid energy systems? [2]
b) How are Gasifiersclassified? What is Pyrolysis? [4]
c) ExplainBiomass-Diesdl system. [4]
Q8) Write a short notes on any two: [10]

a) Fossil fud reservesinindia
b) Flat Plate collectors
c) Typesof Wind mills
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PA-775 [Total No. of Pages: 4

[5928]-273
M.E. (Mechanical-Energy Engineering)
ADVANCED HEAT TRANSFER
(2017 Pattern) (Semester - 1) (502507)

Time: 3Hourg| [Max. Marks: 50
I nstructions to the candidates:

1) Attempt Any Five Questions.

2) Neat diagrams must be drawn wherever necessary.

3) Figuresto right of each question indicate full marks.

4) Assume suitable data wherever necessary and mention the same clearly.

5) Use of steam tables, Mollier chart and calculator is allowed.

Q1) a) Elaborate following in brief : [9]

1)  Effect of variation of temperature on thermal conductivity of
metals.

11)  Effect of variation of temperature on thermal conductivity of non-
metals.

b) How center temperature and temperature at a specified depth is
determined with the help of Heisler and Grober charts? [9]

Q2) Derive Three Dimensional Heat Conduction Equation in Cartesian
Coordinates with Unsteady State and Heat Generation for Anisotropic
material and deduce it to [10]

1) 1-D Fourier Equation in x coordinate
i1) 2-D Laplace Equation in X and y coordinate
1i1) 1-D Poisson’s Equation in z coordinate

Write Derive Three Dimensional Heat Conduction Equation in Polar and
Cylindrical Coordinates.

P.T.O.



03) a)

b)

04) a)

b)

05) a)

b)

Experimental results for the local heat transfer heat transfer coefficient
h_for flow over a flat plate with an extremely rough surface were
found to fit the relation & (x) = x*' where x(m) is the distance from the
leading edge of the plate. Develop an expression for the ratio of the
average heat transfer coefficient for a plate of length x to the local heat
transfer coefficient _at x. [5]

Write note on : [9]
1)  Reynolds analogy
i1)  Chilton-Colburn analogy

Explain physical significance of following dimensionless numbers.
[5]

1)  Peclet Number

i1) Stanton Number

1i1) Rayleigh Number

Water enters a tube with fully developed velocity and uniform
temperature of 20°C. The inside diameter of the tube is 4 cm and its
length is 9 m. It is desired to heat the water to 60°C by maintaining the
surface at 90°C uniform temperature. Determine the mass flow rate to
satisfy the above condition. Take £ = 0.64W/m °C, v = 0.62 x 10
m?/s, p = 995 kg/m®, C = 4187 KJ/kg °C, B = 4.25 x 10~ per degree
Kelvin [9]

Use following correlations
Nu = 0.023 Re, **Pr’*.

Explain with significance: Velocity Boundary layer & Thermal
Boundary Layer. How thickness of VBL and thickness TBL are
correlated with Prandtl number? [5]

Draw natural convection current and identify characteristic length in
case of following : [9]

1)  Vertical Cold plate

11)  Vertical Hot plate

1i1)) Horizontal plate with hot surface facing up
iv) Horizontal plate with hot surface facing down

v) Horizontal cylinder
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06) a) Explain with neat sketch different regimes of pool boiling curve. [5]

b) The steam at 165°C condenses in the shell side of a heat exchanger
over the tubes through which water flows. Water enters the 4cm-
diameter, 14-m-long tubes at 20°C at a rate of 0.8 kg/s. Determine the
exit temperature of water and the rate of condensation of steam. Take
fluid properties at 85°C and latent heat of steam as 2066.5 kJ/kg [5]

Use following correlations

Nu =4.6 for laminar flow, Constant heat flux
Nu = 3.66 for laminar flow, Constant wall
temperature

Nu = 0.023 Re, ©¥Pr®% for turbulent flow, Constant heat flux or
wall temp

Q7) a) What is view factor? What are different laws of evaluation of view
factor? [5]

b) What do you mean by radiation shield? Derive expression for the same.

[5]
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Figurel: Physical Properties of Air (1 atm)

1 p c, k>x 10| o x 10" | ux 10* v x 10%| Pr
C | kg/m?® | kJ/kgK| W/mK | m%*hr |kg/hr-m| m?s -
10 | 1.247 | 1.005 | 2511 722 [ 6346 | 14.16 [ 0.705
20 | 1.205 | 1005 | 2592 | 7.7I 6.533 | 15.06 | 0.703
30 | 1165 | 1.005 | 2673 | 823 | 6.717 | 16.00 | 0.701
40 | 1128 | 1.005 | 2755 | 875 | 6.904 | 16.96 | 0.699
50 | 1.093 | 1.005 | 2.824 | 929 | 7.067 | 17.95 | 0.698
60 | 1060 | 1.005 | 2894 | 979 | 7221 | 1897 | 0.696
70 | 1.029 | 1.009 | 3.045 | 1028 | 7.523 | 21.09 | 0.692
80 | 1.000 | 1.009 | 3.045 | 1087 | 7.523 | 21.09 | 0.692
9 | 0972 | 1.009 | 3.127 | 1148 | 7.701 | 22.10 | 0.690
100 | 0946 | 1.009 | 3208 | 1211 | 7.880 | 23.13 | 0.688
120 | 0.898 | 1.009 | 3336 | 1326 | 8.170 | 2545 | 0.686
140 | 0.854 | 1013 | 3487 | 1452 | 8479 | 27.80 | 0.684
160 | 0.815 | 1.017 | 3.638 | 1580 | 8.786 | 30.08 | 0.682
180 | 0779 | 1.022 | 3.778 | 17.10 | 9.070 | 32.49 | 0.681
200 | 0746 | 1.026 | 3929 | 1849 | 9380 | 34.85 | 0680
Figure 2: Physical Properties of Water (Liquid state)
' Pl e, | AX100 ax 104 px 10° v x 10° Pr
[ | RERE P AGERGE | V. | SN Serav e | S
0 | 9999 | 4212 | 55003 ' 471 | 644.093 | 1.789 1367
101 9997 | 4191 | 57418 | 494 | 469818 | 1.306 |9.54 |
20 998.2 4.183 59.859 .16 361.892 1.006 | 7.02 |
|30 | 9957 | 4174 | 61718 | 535 | 288.668 | 0.805 |5.42 |
| 40 | 9922 | 4174 | 63345 | 551 | 235602 | 0.659 | 431 |
SO | 9881 | 4178 | 64740 | 565 | 197.771 | 0556 | 3.54 |
|60 | 9832 | 4178 | 65902 | 578 | 169305 & 0478 | 298 |
|70 | 977.8 | 4187 | 66716 | 587 | 146370 | 0415 | 255 |
80 | 9718 | 4195 | 67413 | 596 | 127.924 0365 | 221 |
90 | 9653 | 4208 | 67995 | 603 | 113507 0326 |1.95
100 | 9584 | 4220 | 68227 | 609 | 101910 0295 | 1.75
000
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Total No. of Questions: 8] SEAT No. :

PA-1150 [Total No. of Pages: 2
[5928]-274

M.E. Mechanical (Energy Engineering)
ENERGY CONVERSIONAND ENVIRONMENT
(2017 Pattern) (Semester - 11) (502508)

Time: 3Hourg] [Max. Marks: 50

I nstructions to the candidates:
1) Answer any five questions.
2) Neat diagrams must be drawn wherever necessary.
3) Figuresto theright indicate full marks.
4) Useof calculator is allowed.
5) Assume Suitable data if necessary.

Q1) @ Explainenergy conversion. [4]

b) Explainrenewableand non-renewable energy sources. [6]

Q2) Thefollowing particularsrefer to astage of aParson’ssteam turbine comprising
one ring of fixed blades and one ring of moving blades; Mean diameter of
bladering = 75cm, R.PM. = 3500, Steam velocity at exit of the blades 170m/s,
Blade outlet angle = 20°, Steam flow through blades = 8kg/s. [10]

Draw the velocity diagram and find the following:
ad Bladeinletangle
b) Tangential force on the ring of moving blades

c) Power developedin astage

Q3) @) Explaindifferent approaches of lean burning in |C Engines. [4]
b) Explain Energy Saving Opportunitiesin Cooling Towers. [6]
Q4) & Explainsuitability of compressor for different applications. [9]
b) Explainheat pump with example. [9]

PT.O.



Q5) @ Explain the operating principle of a waste heat recovery boiler with

example. [5]
b) Explainheat pump with neat sketch. [9]
Q6) @ Describe meritsand demerits Diesel power plants. [4]

b) Explain centrifugal compressor with neat sketch used in refrigeration
system. [6]

Q7) Explain in detail Reheat and intercooling methods for improvement of the
efficiency of gasturbine power plant with cycle analysis. [10]

Q8) Write ashort note on thefollowing : [10]

d ImpulseTurbines

b) Reaction Turbine

VOOV
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PA-1151 [Total No. of Pages : 3

[5928]-275
ML.E. (Mechanical) (Energy Engg.)
ADVANCED FLUID MECHANICS
(2017 Pattern) (Semester - II) (502509)

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

1)  Answer five questions from following.

2)  Draw Diagrams wherever necessary.

3)  Use of scientific calculator is allowed.

4) Assume suitable data where ever necessary

Q1) a) Derive an expression for conservation of mass and momentum using
integral analysis. [5]

b) Consider steady constant density flow over a flat plate as shown in fig.

[S]

=n(yv)

Plare(alongtheboriomsurfaceof CV')

Show that the drag force on the plate is F,, = j; K pu (U — u)dy

02) What is stokes first problem, obtain the solution of velocity (u=u(y,t) at any
point in the fluid at time ‘t’ for an infinite , incompressible fluid resting on a
flat horizontal plate located at y = 0 and stretching to infinity in each direction.

At time t= 0 the plate is given a velocity zero. Use similarity variable 77 = ﬁ

[10]

PTO.




03) a)

b)

04) a)

b)

05) a)

b)

06) 2)

b)

Steel sphere of 4 mm dia. falls in glycerine at a terminal velocity of
0.04 m/s. Assuming Stokes law is applicable, determine [5]

1)  Dynamic viscosity of glycerine

1) Drag force, and

) Drag coefficient for the sphere

Take sp. wt. of steel and glycerine as 75 kKN/m® and 12.5 kN/m?.

Obtain exact solution of Couette flow. [5]

Obtain an expression for stream function and velocity function for
following flows. Also determine pressure distribution in sink flow. [5]

1) Source & sink flow i1) Vortex flow

A300 mm diameter circular cylinder is rotated about its axis in a stream
of water having a uniform velocity of 5 m/s. Estimate the rotational speed
when both the stagnation points coincide. Estimate the lift force
experienced by the cylinder under such condition. Density of water may
be assumed to be 1000 kg/m? [5]

State the boundary layer theory assumptions. Obtain boundary layer
equations in nondimensionalized form. [5]

Using Karman momentum integral equation calculate the local skin friction
coefficient C, for the following velocity profiles on a flat plate

u 3 1

. 3
U_—E”_EU . where n =y/d [5]

oo

Explain different types of free turbulent flows. What is a need of turbulence
modeling? [5]

Air (p=1.23 kg/m* and v = 1.5 x 10° m?/s) is flowing over a flat plate.
The free stream speed is 15 m/s. At a distance of 1m from the leading
edge, calculate and 6 and t_ for a) completely laminar flow and
b) completely turbulent flow for a 1/7" power law velocity profile.

For Laminar flow %] =2n—n’;whenn=y/6 [5]
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Q7) a) Develop area- velocity relationship in terms of Mach number and discuss
effect of variation of area of subsonic, sonic and supersonic flows. [5]

b) Air flowing isentropically through a converging nozzle discharges to the
atmosphere. At any section where the absolute pressure is 179 kPa, the
temperature is given by 39°C and the air velocity is 177 m/s. Determine
the nozzle throat pressure. [5]

Q000

[5928]-275 3



Total No. of Questions : 8] SEAT No. :
PA-2613

Time : 3 Hours]

[5928]-276
ML.E. (Mechanical) (Energy Engg.)
ENERGY MANAGEMENT
(2017 Pattern) (Semester - III) (602513)

Instructions to the candidates:

1)
2)
3)
4)
5)

Q1) a)
b)

02) a)
b)

03) a)
b)

04) 2)
b)

05) a)
b)

Answer any five questions

Neat diagrams must be drawn wherever necessary.
Figures to the right indicate full marks

Use of electronic pocket calculator is allowed.
Assume suitable data, if necessary.

Explain the Need of Energy Management System.

[Total No. of Pages : 2

[Max. Marks : 50

[5]

Explain the various types of sources of energy in world energy market.[S]

What are the managerial functions involved in energy management. [5]

Discuss the types of Energy Audit briefly.

What are the goals of HVAC system?

List a few types of air conditioning systems in use.

Write note on thermal fluids.

What are the methods of condensate heat recovery?

What are the Emerging Technologies for Waste Heat Recovery?

Discuss the need of Waste heat recovery.

[S]

5]
5]

[5]
5]

5]
[5]

PTO.




06) 2)

b)

Q7) a)
b)

What is power factor and what are the effects of power factor

Improvement.

What are the types of commonly used lamps?

What is steam trap? List various types of steam traps.

Explain Energy Audit Procedure.

08) Write a short note on (any two).

a)
b)

c)

Shell and tube heat exchangers
Waste Heat recovery

Electrical measurements

Q000
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Total No. of Questions : 7] SEAT No. :

PA-2903 [Total No. of Pages : 2

[5928]-277
M.E. (Mechanical) (Energy Engineering)

ENERGY SYSTEMS MODELING AND OPTIMIZATION

(2017 Pattern) (Semester - 111) (602514)

Time: 3Hoursg| [Max. Marks: 50
I nstructions to the candidates :

1)
2)
3
4)
5

Q1) a)
b)

Q2) a)
b)

Q3) a)

b)

Answer any five questions.

Neat diagrams must be drawn wherever necessary.
Figuresto the right indicates full marks.

Use of scientific calculator is allowed.

Assume suitable data, if necessary.

Explain the types of system study. [6]
Explain various types of simulation models for system study. [4]
Explain Information Flow Diagram with suitable example. [9]
Find the root of equation X. log Xx=1.2 using Modified Newton-Raphson
Iteration Criteria. Take three iterations. Assume initial guess =2 [9]

A person wants to decide the constituents of a diet which will fulfil his
daily requirements of protein, fats and carbohydrates at minimum cost.
The choice 1s to be made from different types of foods. The yields per

unit of these foods are given below in the table. [9]
Yield per unit Cost per
Food type
Proteins Fats Carbohydrates Unit
1 3 2 6 45
2 4 2 4 40
3 8 7 7 85
4 6 5 4 65
Minimum
Requirement 800 200 700

Formulate the linear programming model for the problems.

Maximize f(X) = 6X-x*. Use 1-Dimensional search procedure. Take initial
upper and lower bounds 4.8 and 0 respectively and tolerance error is
0.04. [9]

PT.O.



Q4) Attempt any two : [10]

a)

b)
c)

Q5) a)

b)

Q6) a)

b)

Q7) a)

b)

For common heat exchangers. such as the parallel and counter flow heat
exchangers shown in Figure 1.5. discuss the development of a simple
mathematical model to analyze the system.

Explain different steps in model development.
Maximize: Z = 2X, + X,. By using Graphical Method.
Subject to : X, +2X, <10, X +X, <6,X —X <2, X —2X <1,X,X 20

Maximize f(X) =20x—3x*—x* by using 1-Dimensional search procedure.

[5]
The objective function for an optimization problem is taken as the total
income. which involves an income of five units on item A and seven units
on item B. The former requires 2.5 hours of cutting and 1.5 hours of
polishing, whereas item B requires 4 hours of cutting and 1 hour of
polishing. If the total labor hours available for cutting are 4000 and for
polishing 2000, formulate the optimization problem and solve it by the
simplex algorithm to obtain the optimum. [9]

Solve the following differential equation using Euler's method under the
boundary conditions X= 1.3 and y= 2. Find y at Xx= 1.8 in 10 steps [6]

dy (X+Vy)

X[y~ )
Use the RK second order methods to estimate y(0.2) of the following
equation with h=0.1. y’(X) =x+Yy, y(0) = 1. [4]

Use RK fourth order methods to estimate y(0.2) y(0.4) when y’(X) =1 + y?

with y(0) = 0 when X = 0. Take step size 0.2. [9]

Discuss various types of Thermal Systems and explain any one

optimization problems in brief. [9]
VVVV
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Total No. of Questions: 08] SEAT No. :

PA-4459 [Total No. of Pages: 2

[5928]-278
M.E. (Mechanical-M echatronics)

SYSTEM MODELLING, IDENTIFICATION AND

SIMULATION
(2017 Pattern) (Semester - 1) (502801)

Time: 3Hoursg| [Max. Marks: 50
I nstructions to the candidates:

1)
2)
3)
4)
5)

Ql) g

b)

Q2) g

b)

Q3) g

b)

Answer any five questions.

Neat diagram must be drawn wherever necessary.
Figures to the right indicate full marks.

Use of calculator is allowed.

Assume suitable data, if necessary.

Explain thedifference between modeling inthetime and frequency domain.
[5]
Discussthe use of force/torque balanceinthe EOM of mechanical sysems.
[5]
Describethe process of linearization of non-linear systemsusing graphical
approach. [5]

Define Eigen value and Eigen vector and their importancein modeling of
MDOF systems. [9]

List the advantages and the disadvantages of the state space modelling
approach. [9]

Draw the signal flow diagram for below transfer function. [9]

C(s) _ (s+3)
R(s) (s*+10s+24)

P.T.O.



Q4) &)
b)

Q5) 8
b)

Q6) a)
b)

Q7) 8

Q3) 8

b)

Write the generic state space model of a MDOF system in Diagonal
form and discuss the advantages of the said form. [5]
Find transfer function from following signal flow graph. [9]

Gs
R(s) G \./v Y\G:j < Y(s)
i - Hy

Writefive exclusive points of comparison between transfer function and
state space modelling approach. [9]
Using the L agrangian approach, determinethe EOM of mechanical system.
[5]

k C

ﬁ- A
"
)

List any three state space forms for a MDOF system and discuss their
advantages. [S]
Explainin detail the selection process associated with fuzzy membership
functions. [5]

Draw theflow chart, and explain theworking of Unscented Kaman Filter.[5]
Draw theflow chart and explain theidentification process using the L east

Square method. [9]
Draw the bond graph for the electrical system shownin figure given.[5]
R
VMV
v
R 3
¢
i1
o
| dentify astraight [ine model for below dataset. [9]

x |82 [11|6 |54 |12 |9 (6 |1
y [3|10(3 |6 |8 |12 |1 |4 |9 |14
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PA-776 [Total No. of Pages: 2

[5928]-279
M.E. (Mechanical-M echatronics)
CONTROL SYSTEM - |
(2017 Pattern) (Semester - 1) (502802)

Time: 3Hourg| [Max. Marks: 50
I nstructions to the candidates:

1) Answer any five questions.

2) Neat diagram must be drawn wherever necessary.

3) Figures to the right indicate full marks.

4) Use of calculator is allowed.

5) Assume suitable data, if necessary.

Q1) Consider the system described by

% Lo

X(t)=

Where x(t)=x (t)x, (t>]Y

a) Compute the state transition matrix ®(t,0). [9]

b)  Using the state transition matrix from (a) and for the initial conditions

X(0) = 1 and X,(0) = -1, find the solution x(t) for t > = 0. [9]
Q2) a) Explain the Routh-Hurwitz Stability Criterion with example. [5]
b) Discuss the design of an LQR type control. [9]
X —3.96 —3.42 1
1| X 'y
X, 1 0 ||x,| [0
Xl
y=1[407 372.8] "|[0]u
%)
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Q3)a)  What is the phase variable canonical form in flow graph state model and
the block diagram model? [5]

b) Explain second-order system observer design using Ackermann's formula.

[5]

Q4) a) Why does full state feedback control require a system to be observable

as well as controllable? Explain. [4]

b) Explain Effect of Feedback on Overall Gain. [6]

Q5) a) Explain Quadratic Poles and Zeros with example. [6]
b)  What is controllability canonical form (CCF)? [4]

Q6) A system has a block diagram as shown in Figure. Determine a state variable

model and the state transition matrix. [10]
+ 1 o1
m-ﬂ 25 —’! P + 3 - ; YL"}
3
25

Q7) a) Explain Poles and Zeros of a First-Order System with example. [9]
b) Explain design via State Space in detail. [9]

Q8) a) Draw a block diagram for a control system made up of the plant, the
observer and the compensator. [9]

b) What is the Block Diagram Representation in control system? [9]

Q000
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PA-3184 [Total No. of Pages: 2

[5928]-28
M .E. (Civil - Hydraulics)
FLUDMECHANICS
(2017 Pattern) (Semester - 1) (501041)

Time: 3Hoursg] [Max. Marks: 50
I nstructions to the candidates:

1
2)
3)
4)

Q1) a)
b)

Q2) a)
b)

Q3) a)

b)

Q4) a)

b)

Answer Q.1 or Q.2,Q.30r Q.4,Q.5r0Q.6, Q.7 or Q.8.
Figuresto the right indicate full marks.

Assume suitable data, if necessary.

Use of non-programmable calculator is allowed.

Obtain an expression for continuity equation for a three-dimensional flow.[ 5]

The velocity components in a two dimensional flow are

u= y% +2X-Xy and V=Xxy’-2y- x% . Show that these

components represent a possible case of an irrotational flow. [4]
OR

Explain doublet and define the strength of doublet. [9]

The stream function for a two dimensional flow is given by w =8Xxy,

calculate the velocity at the point p(4, 5) : [4]

A pipe of diameter 20 cm and length 10,000 m. is laid at a slope of 1 in
200. An oil of sp. gravity 0.9 and viscosity 1.5 poise is pumped at the
rate of 20 lits/s. Find the head lost due to friction. [9]

Derive an expression for velocity distribution for viscous flow through a
circular pipe. [4]
OR

Define displacement thickness. Derive an expression for the displacement
thickness. [5]

Water is flowing over a thin smooth plate of length 4 m and width 2 m at
a velocity of 1 m/s. If the boundary layer flow changes from laminar to

turbulent at R_= 5 x 10°, find the drag force due to laminar boundary
layer. [4]

PT.O.



Q5) a)

b)

Q6) a)

b)

Q7) a)

b)

Q8) a)

b)

What do you mean by Prandtl mixing length theory. Find the expression
for shear stress due to Prandtl. [8]
For turbulent flow in a pipe of diameter 300 mm, shear velocity
u,=0.1458 m/s and Average velocity J=1.4533 m/s. Find the
coefficient of friction and average height of roughness projections. [8]

OR

A smooth pipe of diameter 400 mm and length 800 m carries water at the
rate of 0.04 m?®/s. Determine the head lost due to friction, wall shear
stress, centre line velocity and thickness of laminar sub layer. [12]

How would you distinguish between hydro-dynamically smooth and
rough boundaries. [4]

Derive the continuity equation for one dimensional compressible flow in

differential form. [8]
1)  Find the sonic velocity for the crude oil of sp. gr. 0.8 and bulk
modulus 153036 N/cm?. [4]

1) Calculate the Mods number at a point on a jet propelled aircraft,
which is flying at 1100 km/hr. at sea level where air temperature is

20°C. Take K =1.4 and R = 287 J/kg°K. [4]

OR
1)  Define Mach number. What is significance of Mach number in
compressible fluid flows. [4]

i) Define the terms : Subsonic flow, Super-Sonic flow, Sonic flow
and Mach angle. [4]

An aeroplane is flying at an height of 15 km where the temperature is
—50°C. The speed of the plane is corresponding to M = 2.0. Assuming
K = 1.4 and R = 287 J/kg°K. Find the speed of the plane. [8]

> >
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[5928]-280
M.E. (Mechanical-M echatronics)
SENSORS, TRANSDUCERS AND INTERFACING
TECHNIQUES
(2017 Pattern) (Semester - 1) (502803)

Time: 3Hourg| [Max. Marks: 50
I nstructions to the candidates:

1) Attempt any five questions.

2) Figuresto the right indicate full marks.

3) Draw neat figures, diagrams wherever necessary.

4) Use of non-programmable scientific calculator is allowed.

5) Assume suitable data, if necessary.

Ql) @ Explain- [5]
)  Chauvenet'scriterion.
i)  The chi-sguare test of goodness of fit.

b) Discuss the responsibilities of experimentor/observer while measuring
the parameters. Also discussthe general considerationsin dataanalysis.

[5]

Q2) @ Statethedifferent techniques of frequency measurement & explain any

oneindetail. [5]

b) Draw a neat diagram of capacitive transducer & explain its working.
State its applications. [9]

Q3) & Explainworking of - [9]

1)  Bridgman gauge
i)  Pirani gauge
b)  With suitable schematic explain the operation knudsen gage. [9]

P.T.O.



Q4) &)

b)

With the help of neat diagram explain the working of magnetic flow

meter. [5]
Write short notes on :- [5]
) LDA

i)  Pressure probes

Q5) Explainthe measurement schemes of following parameter with neat diagram,

applications, advantages and drawbacks.(Any two) [10]
ad  Viscosity measurement.
b) Thermal conductivity measurement
c) Humidity measurement
Q6) @ Explainthebasic principle of electrical resistance strain gauge. Statethe
different applications & explain any one applicationin brief. [9]
b) Withneat diagram explain Rosette strain gauge. [9]
Q7) @ Satethe important specifications of Digital-to-Analog converter. With
the help of neat circuit diagram explain thecircuit of inverted R-2R |adder
n/'w DAC. [9]
b) State the various displays used in DAS & explain working of any one
display. [9]
QOO0
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[5928]-281
M.E. (Mechanical-M echatronics)
PLC PROGRAMMING
(2017 Pattern) (Semester - 1) (502807)
Time: 3Hourg| [Max. Marks: 50

I nstructions to the candidates:

1)
2)
3)
4)
5)

Attempt any five questions.

Neat diagrams must be drawn wherever necessary.
Figures to the right side indicate full marks.

Use of calculator is allowed.

Assume suitable data if necessary.

Q1) A pump is to be used to fill two storage tanks. The pump is manually
started by the operator from a START/STOP station. When the first tank
is full, the control logic must be able to automatically stop flow to the first
tank and direct flow to the second tank through the use of sensors and
electric solenoid valves. When the second tank is full, the pump must shut
down automatically. Indicator lamps are to be included to signal when
each tank is full. [10]

a)
b)

Q2) a)

03) a)
b)

Draw a sketch of the process.

Prepare a typical PLC program for this control process.

What type of output devices can be controlled by an output module
that uses relays for the switching device. [4]

State three other functions, in addition to simple logic processing, that
PLC processors are capable of performing. [6]

When is the output of a programmed timer energized? [4]

Explain the difference between the timed and instantaneous contacts
of a pneumatic timer. [6]

P.T.O.



04) a)

b)

05) a)

b)

Convert each of the following binary numbers to decimal numbers :

[4]

i 10
i) 100
i) 111
iv) 1011

Draw the logic symbol. Construct a truth table, and state the Boolean
equation for each of the following : [6]

1)  Two-input AND gate
i1) Three-input OR gate
111) NOT function

When the lights are turned off in a building, an exit door light is to
remain on for an additional 2 min, and the parking lot lights are to
remain on for an additional 3 min after the door light goes out. Write a
PLC program to implement this process. [6]

What is the main advantage of the jump instruction? [4]

06) Draw the electrical symbol used to represent each of the following PLC
output control devices : [10]

a)
b)
c)
d)
e)
f)
g)
h)
i)
)

Pilot light

Relay

Motor starter coil
OL relay contact
Alarm

Heater

Solenoid
Solenoid valve
Motor

Horn
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Q7) a) State advantages of using programmed PLC timers. [4]

b) Explain what each of the following quantities associated with a PLC
timer instruction represents : [6]

1)  Preset time

i1) Accumulated time

08) a) Name the forms of PLC counter instructions. And explain the basic
operation of each. [4]

b) Write a program that will latch on a light 20s after an input switch has
been turned on. The timer will continue to cycle up to 20s and reset
itself until the input switch has been turned off. After the third time the
timer has timed to 20s, the light will be unlatched. [6]

Ooon
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M.E. (Mechanical -M echatronics)
CONTROL SYSTEMS-11
(2017 Pattern) (Semester - 11) (502808)

Time: 3Hourg] [Max. Marks: 50
I nstructions to the candidates:

1) Answer any five questions.

2) Neat diagrams must be drawn wherever necessary.

3) Figuresto theright side indicate full marks.

4) Useof Calculator isallowed.

5 Assume suitable data if necessary.

Q1) In comparison to time domain analysis, discuss the advantages and the
dis-advantages of the frequency domain analysis. [10]

Q2) @ From the bode blot in Figure 1 determine the approximate value of the
gain margin aswell asthe phase margin and comment on the closed |oop
stability of the system. [6]

Bode Diagram
20 R

10

0

Magnitude (dB)

-10

45

Phase (deg)

10 10" 10’ 10 10
Frequency (rad/sec)

Figure 1

b) Define the Nyquist stability criterion and discuss the effect of time delay on
closed loop stability of a system. [4]

PT.O.



Q3) Derivethetransfer function of the PID controller. Also, discussthe significance
the P, | and D element of the controller. [10]

Q4) UsingtheZN step response method determinethe gainsaswell asthe equation
for the control signal of the PID control in seriesform. Assumea=0.218 and

L = 0.806. [10]
Q5) Draw a suitable diagram and discuss a technique to overcome the effect of
“ Actuator Windup”. [10]
Q6) Writedown the equation and discuss the rel ationship between Sensitivity and
Gain Margin. [10]

Q7) @ Draw asuitableblock diagram and discussthedesign of the I TAE system.
[6]

b) Draw asuitablediagram and explain theworking of the M C controller.[4]

v O <O
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[5928]-283
M.E. (Mechanical) (Mechatronics)
INDUSTRIAL DRIVES AND ACTUATORS
(2017 Pattern) (Semester - I1) (502809)

Time: 3Hourg| [Max. Marks: 50
I nstructions to the candidates:

1) Attempt any five questions.

2) Neat diagrams must be drawn wherever necessary.

3) Figuresto the right side indicate full marks.

4) Use of calculator is allowed.

5) Assume suitable data if necessary.

Q1) Describe : [10]
a) Group Drive
b) Individual Drive and

¢) Multi-motor drive in detail

Q2) a) Describe dynamics of motor and load mathematically. [9]
b) Explain construction and working principle of DC motor. [9]
03) Explain four quadrant operation of DC motor Drive. [10]

Q4) a) Explain Speed control of Induction motor by static slip power recovery
scheme. [5]

b) Derive torque angle relationship for synchronous motor drive. [9]

Q5) Enlist the advantages, limitations and applications of Hydraulic Systems
and Electric Systems. [10]

P.T.O.



Q6)

Q7)

08)

a) Draw hydraulic circuit symbols used to represent Unloading valve
and pressure compensated flow valve with working. [9]
b) Explain the application of sequence valve and pressure relief valve in
industrial hydraulic circuits. [5]
a) Draw hydraulic circuit symbols used to represent sequence valve and
pressure compensated pressure relief valve with working. [9]
b) Discuss meter in circuit in Pneumatic systems and identify how it differs
in working as compared to hydraulic meter in circuit. [9]
Answer any two : [10]

a)

Give the comparison between AC and DC drives

b) Explain reduced voltage starting of Induction motor

c)

Write a short note on Unloading Valve

d) Short note on Encoders w.r.t. actuators

Ooon
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[5928]-284
M.E (Mechanical Engg.) (Mechatronics)

MICROCONTROLLER APPLICATIONS IN EMBEDDED
SYSTEMS

(2017 Pattern) (Semester - 111) (602813)

Time: 3Hoursg| [Max. Marks: 50
I nstructions to the candidates:

1) Answer any five questions.

2) Neat diagrams must be drawn whenever necessary.

3) Figures to the right indicate full marks.

4) Assume suitable data, whenever necessary.

Q1) & Explain with neat diagram programming model of PIC18F

microcontroller. [9]

b) List and explain the instructions used for arithmetic operations of PIC
microcontroller. [9]

Q2) @ Draw and explain datamemory of PIC18F microcontroller. [9]

b)  With neat diagram explain support devices of PIC18F microcontroller.
[5]

Q3) @ What are different types of conditional and unconditional branch

instructions? [6]
b) Explaintheresult after the execution of thefollowinginstructions. Identify

the status of flags. [4]

MOVLW FAH

ADDLW 38H

P.T.O.



Q4) &)
b)

Q5) 8

b)

Q6) 8
b)

Q7) 8
b)

Q3) &)

b)

What issubroutine? Explain PIC18 CALL and RETURN Instructions.[5]

With neat circuit diagram, explain interfacing of LCD to PIC
microcontroller. [5]

With neat circuit diagram, how push buttons are interfaced to PIC
microcontroller? [9]

What are Interrupts? Explain different types of interrupts. [9]

What is function of different timers used in PIC18F microcontroller.[5]

Why Analog to Digital conversion isrequired? Explain any one method

in detail. [5]
Explain basic conceptsin serial communication. [9]
Explainwith block diagram Inter-1ntegrated circuit protocol. [9]

Discussthe hardware aspect of Embedded system design by considering
Time and Temperature monitoring System (TTMS) as a case study. [6]

Explain the features of embedded systems. [4]
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[5928]-285
M.E. (Mechanical-Mechatronics)
FLEXIBLE MANUFACTURING SYSTEMS
(2017 Pattern) (Semester - III) (602814)

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

1)
2)
3)
4)
5)

Answer any five questions.

Neat diagrams must be drawn wherever necessary.
Figures to the right indicate full marks.

Use of calculator is allowed.

Assume suitable data, if necessary.

Q1) What is CAPP? Explain the any one type of CAPP with neat sketches. [10]

Q2) a)
b)

03) a)
b)

04) a)
b)

05) a)
b)

06) 2)

What are the four factor that favour the use of manual assembly line.[4]

What are the three problem areas that must be considered in the analysis

and design of an automated production line? [6]
Describe the various workstations of FMS. [4]
Write a short note on Group Technology. [6]

Explain the working of NC machine tool with the help of the diagram.[4]

Describe, with neat sketch, ASRS system used in FMS. [6]
Explain in brief about DNC. (4]
List out and Explain about basic components of an NC system and
CNC system. [6]
What is machine vision system and how it works? (4]

PTO.




b)

Q7) a)

b)

08) a)
b)

Mobile charger supplier drawn randomly constant sample size of 500
chargers every day for quality control test. Defects in each charger are

recorded during testing & tabulated as follows. [6]
Lot No. Sample Size Number of defects
in sample[c]
1 500 12
2 500 14
3 500 16
4 500 18
5 500 16
6 500 14
7 500 12
8 500 12
9 500 32
10 500 16
11 500 18
12 500 16
13 500 14
14 500 12
15 500 16
16 500 18
17 500 12
18 500 19
19 500 18
20 500 21

Draw the appropriate control chart and comment on the state of control.
Write Short note on-Concept of six sigma. [4]

What are the components on which success of Concurrent Engineering
depend? [6]

Differentiate MRP-I and MRP-II. (4]
Explain how DFM helps in reducing the manufacturing cost of a product?

[6]
Q000
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[5928]-290
M.E. (Printing)
COLOUR SCIENCE
(2017 Pattern) (Semester - I1) (508107)

Time: 3Hourg| [Max. Marks: 50

I nstructions to the candidates:
1) Neat diagrams must be drawn wherever necessary.
2) Assume suitable data wherever necessary.
3) Figures on right indicate marks.
4)  All questions are compulsory.

Q1) Explain following terms : [18]
a) Simultaneous contrast
b) Image formation by eye

¢) Chromatic aberration of eye

02) Write short notes on : [16]
a) Perceptibility Vs Acceptability

b) Instrumental assessment method

03) What is metamerism? [16]

What are its causes? What is degree of metamerism, explain metamerism
index also.

u|mim
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[5928]- 291 [Total No. of Pages: 2

M.E. (Printing Engg. & Graphic Communication)
WEB HANDLING ON PRESS
(2017 Pattern) (Semester - 11) (508108)

Time: 3Hourg] [Max. Marks: 50
I nstructions to the candidates:

1) All questions are compulsory.

2) Neat diagrams must be drawn wherever necessary.

3) Assume suitable data if necessary.

Q1) @ Statetheworking of zero speed dlicing. What are the advantages of this

splicer. [9]
b) What is the significance of corona treatment? Explain any one
methodol ogy of treatment done for plastic films. [9]
OR
Q2) @ Write short notes on: [18]

1)  Factorsinfluencing tension in printing unit of gravure press.

i)  Factorsinfluencing tensionin gravure print unit.

Q3) @ Explain procedure to check and control registration during printing in a
web offset press. [8]

b) Where is the position of compensator roller? State the significance of
the compensator roller for registration purpose in aweb offset press.

[8]
OR

Q4) What is the purpose of web guide rollers in a offset press? How do metal
surface rollers and rubber surface rollers differ in web tensions? [16]

PT.O.



Q5) What is Static and Dynamic balancing. How is it measured and calcul ated?
Why does balance of rollers change in printing machine. [16]

OR

Q6) State the surface structures of rollers used as web transport rollers. [16]

What are angle bars. Write anote on different angle bars and their benefits on
the web machine.

v O <O
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[5928]-292
M.E (Printing Engineering and Graphic Communication)
SUBSTRATE AND INK

(2017 Pattern) (Semester - 11) (508109)

Time: 3Hoursg| [Max. Marks: 50
I nstructions to the candidates:

1) Solve Questions Q1 or Q2, Q3 or Q4 and Q5 or Q6.

2) Neat diagrams to be drawn wherever necessary.

3) Assume suitable data wherever necessary.

4) Figures to the right indicate marks.

Q1) @ Explaindifferenceinchemical and mechanical pulping. [6]
b) Discuss any two surface properties of paper and testing methods. [6]
c) Givetypical formulation of water-based gravureink. [6]

OR

Q2) @ Stateand explainimportance of refining stagein paper manufacturing.
[6]

b) Discuss any two optical properties of paper and testing methods. [6]
c) Givetypical formulation of sheet fed lithographicink. [6]

Q3) Calculate paper required for printing 1000 copies of 8 “X 11" size 4-page
brochure in 4+4 color. [16]

OR

Q4) Calculate paper required for printing 5000 copies of 8 “X 11" size 2-page
leafletin 2+2 color. [16]

P.T.O.



Q5) Comment onfollowing: [16]
ad VOCanditssignificancein printinginks
b) Quality control for substrate and ink
OR
Q6) Comment onfollowing: [16]
a QC for paste Ink

b) Hazardouswastein printing.
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[5928]-293
M.E (Printing Engineering and Graphic Communication)
PRINTED ELECTRONICS & RFID

(2017 Pattern) (Semester - 111) (608101)

Time: 3Hoursg| [Max. Marks: 50
I nstructions to the candidates:

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

Q1) @ What is Printed electronics and Discuss its scope? [6]
b) Explaindifferent functional layersused in el ectronics manufacturing.[6]

c) What arethetraditional methodsfor el ectronics manufacturing? Explain
one of them in detail. [6]

Q2) Explainin detail RFID working. Why RFID will replace barcodes in supply
chain? [16]

Q3) Discussuse of printed electronicsin Healthcare Management. [16]



Total No. of Questions: 3] SEAT No. :

PA-2614 [Total No. of Pages: 1

[5928]-294
M.E. (Printing Engineering & Graphic Communication)
ADVANCES IN CONVERTING AND PACKAGING

(2017 Pattern) (608102) (Semester - 111)

Time: 3Hourg| [Max. Marks: 50
I nstructions to the candidates:

1) Draw neat diagram wherever necessary.

2) Figures to the right indicates full marks.

Q1) Explainthe converting techniques used for publication. [18]
OR

Explainin detail Lamination techniques used in packaging. [18]
OR

Explainindetail Solvent-less L amination process. [18]
OR

Explainin detail pouch-making process. [18]

Q2) Explainindetail Co-extrusion process. [16]
OR

Explaintherole of PE in packaging. [16]

Q3) Explainindetail barrier applicationsto the package for a product. [16]
OR

Explainin detail aseptic packaging. [16]

G



Total No. of Questions: 8] SEAT No. :
PA-786

[Total No. of Pages: 2
[5928] - 296

M _.E. (Production) (M anufacturing and Automation Engineering)

RESEARCH METHODOL OGY
(2017 Pattern) (511102) (Semester-1)

Time: 3Hourg| [Max. Marks: 50
I nstructionsto the candidates :

1)
2)
3)
4)
5)

Ql) g
b)

Q2) g

b)

Q3) 8
b)

Q4) 8
b)

SolveQ.1or Q.2,Q.30r Q.4,Q.50r Q.6,Q.7 or Q.8.

Figures to the right indicate full marks.

Neat diagrams must be drawn wherever necessary.

Assume suitable data if necessary.

Use of Logarithmic Table, SlideruleisElectronic pocket calculator is allowed.

Elaborate various objectives for doing research. [4]

Explain the descriptive research method. Elaborate how it isbeneficial.
[5]

OR
Explain theimportance of doing research. How research isbeneficial to
the society. [4]
Compare types of research approaches. [5]
Elaborate study of research designisessential. Explainit. [4]
Discuss different methods of research design. [9]
OR
Elaborate basic principle of research design. [4]
Describe various methods of Design of Experiment. [9]

P.T.O.



Q5) @ Elaborate various types of data collection methodsin [8]
b) Explaincontent analysisindetail. [8]

OR
Q6) @ Brief ondevicesused in datacollection. Explain any two devices. [8]
b) Why Pilot Study isimportant? Describe it with any case study. [8]

Q7) @ DescribeAnalytical Hierarchy Processindetall. [8]
b) What isgraph theory? How its study is significant? [8]
OR
Q8) Write ashort noteson (Any 2) : [16]
a TOPSIS.

b) Significance of report writing.
c) Variouslayouts of research report.

d) Techniquesof interpretation in research.

T 97 <97
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PA-787 [Total No. of Pages: 2
[5928] - 297
M.E. (Production) (CAD/CAM)
COMPUTERAIDED DESIGN
(2017 Pattern) (Semester - 1) (511301)

Time: 3Hoursg| [Max. Marks: 50
Instructionsto the candidates :

1) AttemptQ.1or Q.2,Q.30or Q.4and Q.50r Q.6.

2) Q.7andQ.8arecompulsory.

3) Figures to the right indicate full marks.

4) Draw neat self-explanatory sketches wherever necessary.

5) Use of calculator is allowed.

6) Assume suitable data, if necessary.

Q1) Discuss applications of computers for design. [9]
OR

Q2) Discuss Grover’s Model of Product Life Cycle for Selection of CAD/CAM.
[5]

Q3) Why parametric representation of geometrical entities are preferred in CAD
software? Explain your answer with non-parametric and parametric equations
of appropriate geometric entity. [9]

OR

Q4) What is Homogeneous Co-ordinate system? Explain the necessity of
Homogeneous co-ordinate system for transformation of geometric entities
using suitable examples. [9]

Q5) What isblending of curves? Explain how two Bezier segments can be blended
with suitable numeric example. [7]

OR

P.T.O.



Q6) Explain the procedure of mass property calculationsin CAD software.
[7]

Q7) @ What sweep representation scheme used for representation of a solid.
[8]

b) What is Z-buffer agorithm for B-REP and CSG model ? [7]

Q8) Write short note on any three: [18]
a) Shadingalgorithms.
b) Virtua Realism.
c) Parametric programming.

d) Feature based segmentation.

N\ 4
2N
s
s
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[5928]-298
M.E. (Production) (CAD/CAM)
COMPUTER AIDED MANUFACTURING
(2017 Pattern) (Semester - 1) (511302)

Time: 3Hourg| [Max. Marks: 50
Instructions to the candidates :

1) Answer Qlor Q2, Q3 or Q4 and Q5 & Q6 are compulsory.

2) Assume suitable data if necessary.

3) Figuresto theright indicate full marks.

4) Neat diagrams must be drawn wherever necessary.

Q1) a ExplainDirect Numeric Control (DNC) system. [9]
b) Explainprincipleof rolling guidewaysin CNC machines. [9]
OR
Q2) WriteNC programfor thefollowing job and also explain the meaning of each
step (block). [10]
2X45°
Gmrfer__ 'z“ ‘
S Qo
i e

20 20 20

Q3) @ ExplanCNC-EDM indetail. [9]
b) Explain working principle of automatic welding machine with block
diagram. [9]

OR

PT.O.



Q4) @ Explainvarioustypesof conveyorsused in automated material handling

system. [5]

b) Explain Automated Guided Vehicle (AGV) system. [9]

Q5) & Writeshort note on machinevision. [7]
b) Explain optical inspection methods. [8]

Q6) a Explain use of bar code system for shop floor data collection? [8]

b) Comment on: future automated factory and unemployment. [7]

* ¥ *
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PA-789 [Total No. of Pages: 2

[5928]-299
M.E Production (CAD/CAM)/(Manufacturing and Automation)
COMPUTER INTEGRATED MANUFACTURING

(2017 Pattern) (Semester - 11) (511305)

Time: 3Hoursg| [Max. Marks: 50
I nstructions to the candidates:

1) Attempt Q1 or Q2, Q3 or Q4 and Q5 or Q6.

2) Q7 and Q8 are compulsory.

3) Figures to the right indicate full marks.

4) Draw neat self — explanatory sketches wherever necessary.

5) Use of calculator is allowed.

6) Assume suitable data, if necessary.

Q1) What are the benefits of GT to the manufacturing industry? [5]
OR

Q2) Which approaches are considered in order to optimize overall efficiency and
effectiveness of FM S? [9]

Q3) Whatisarelationa database? Describethearchitecture of database management
system. [5]

OR

Q4) What arethedifferent levelsof Integration against evolution of CIM?Explain.

[5]

Q5) What are the components of PLM software? Explain. [7]
OR

Q6) Which arethetypical sensorsthat are normally used in robot? Explain.  [7]

P.T.O.



Q7) @ What are the components of small local area network in CIM setup?
Explain. [8]

b) What are the communication interfaces used in computer-to-computer
communication? Explainin brief. What arethe commonly used interface

cards? [7]
Q8) Write short notes on any three: [18]
a AGV

b) Dataassociated with FMC
c) ESPRIT —CIM OSA model
d) GKSimplementationinaCAD workstation
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PA-580 [Total No. of Pages: 2

[5928]-3
M.E. (Civil) (Construction & M anagement)
CONSTRUCTION TECHNOLOGY
(2017 Cour se) (Semester - 1) (501023)

Time: 3Hourg] [Max. Marks: 50
I nstructions to the candidates:

1)
2)
3)
4)
5)
6)

Ql) &

b)

Q2) g

b)

Q3) g

b)

Q4) &)
b)

Attempt Q.1 or Q.2, Q.30r Q.4, Q.50r Q.6 and Q.7 or Q.8 and Q.9 or Q.10.
Neat diagrams must be drawn wherever necessary.

Figuresto the right indicate full marks.

Assume suitable data, if necessary and clearly state.

Use of cell phoneis prohibited in the examination hall.

Use of electronic pocket calculator is allowed.

Define vibro-compaction method of soil compaction and Explain any

oneindetail. [9]

State objectives of the dewatering system. Explain Electroosmosis

dewatering method. [9]
OR

Explain Electro Osmosisdewatering processin detail withitsapplicability.
[5]

Enlist the grouting materials used. Focus on cement grouting in detail [ 5]

Explain Boom Placer? State its necessity and draw well sketch whichis

showing angles of its. [9]

Explain the sequential operations involved in construction of sheet pile

cofferdam for construction of bridge pier. [9]
OR

Explainindetail Jet grouting and Chemical grouting. [9]

“Rapid Hardening Cement is suitablefor under water concreting”, support
this statement with conditions of underwater and characteristics of RHC.

[S]

PT.O.



Q5) a)
b)

Q6) a)
b)

Q7) &
b)

Q3) a)
b)

Q9) &)

b)

Q10)a)

b)

[5928]-3

Discussthe operationsinvolved in construction of diaphragmwall. [5]

Explain Cofferdam wall by ICOS method in detail. [9]
OR

Explain construction of doublewall cofferdam. [9]

Which factors are considered in geotechnical investigation of caisson

construction? State importance of each factor. [9]

Explain components of coffer dam with diagram. [9]

Explainin detail bored - Piles. [9]
OR

Explain the methods of support during piledrivingwithdiagram.  [9]
Explain with neat diagrams about pile capacity. [9]

Explain in detail precast caissons and write its advantages and

disadvantages. [9]
Discuss methods of construction for well foundations. [9]
OR
Explainwith neat sketch earth and rock fill cofferdam with its advantages
and disadvantages. [9]
Explain pneumatic caissonsin details. [9]
¢ o6 o
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M .E. (Production(CAD/CAM)/M anufacturing & Automation)
ARTIFICIAL INTELLIGENCEAND ROBOTICS(2017

Pattern) (Semester - 11) (511306)

Time: 3Hourg] [Max. Marks: 50
I nstructions to the candidates:

1)
2)
3)
4)
5)

Ql) 8

b)

Q2) g

b)

Answer any five questions.

Neat diagrams must be drawn wherever necessary.
Figuresto the right indicate full marks.

Use of calculator is allowed.

Assume suitable data if necessary.

Statein brief thefollowing terms. [4]
1)  Degree of freedom of aspatial and planar manipulator

i)  Maor and Minor axis of robot arm

Justify thefollowing statements [4]
1)  Dexterous workspace is subset of reachable workspace

i)  CNC machineis not arobot

Sketch cylindrical arm configuration [2]

Discuss rules for D-H algorithm for the assignment of link coordinates
system. [5]

State the characteristics of Robot. [5]

The mechanism connecting wrist assembly isatwisting joint which can
berotated through 6 full rotations from start to end position. It isdesired
to have control resolution of rotation of £0.35. What isthe number of bit
storage capacity to achieve thisresolution?

PT.O.



Q3) @ Consider theforward transformation of the two-joint manipul ator shown
infig. Giventhat thelength of joint 1, L, = 100mm, thelength of joint 2,
L, = 100mm, the angle 6, = 45°, and the angle 0, = 60° compute the
coordinate position for the end - of - the - arm Px [6]

End Effecrer
AN
=)

@

()

b) Write note on drives used in robot control [4]
Q4) @  Explainthe principle of vacuum type gripper with neat sketch. [4]
b) State various factorsfor the selection of gripper. [6]

A part weighing 150N isto be grasped by a mechanical gripper using
friction between two opposing fingers. The coefficient of friction is
0.35. The orientation of the gripper will be such that the weight of the
part will be applied in a direction parallel to the contacting finger
surfaces. Take g factor in force calculations equal to 3.0. Compute
the required gripper force for the above specification.

Q5) 8 Describe the architecture of PID control. [4]

b) Explainfollowing: MOVE, WAIT, SIGNAL, DELAY with an pick and
place example. [6]

[5928]-300 2



Q6) a)
b)

Q7) 8

Q8) &)

b)

Briefly describe image reduction techniquesin machine vision system.

Write a short note on Tactile sensors.
How digital imageisrepresented for robotic vision?

Explain the singularity of amanipulator?
Explain the methods of problem solvinginA.l.
Discuss

)  Characteristics of sensors

i)  Remote sensor compliance

Define®Artificial Intelligence” Speculaterole of Al techniquesin
application of Industrial robots.

v O <O
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[5928]-301
ML.E. (Production) (CAD/CAM)
COMPUTATION TECHNIQUES IN CAD/CAM
(2017 Pattern) (Semester - II) (511307)

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

1) Attempt QI or Q2, Q3 or Q4, and Q5 or Q.6 are compulsory.

2) Assume suitable data if necessary.

3)  Figures to the right side indicate full marks.

4) Neat diagrams must be drawn wherever necessary.

Q1) Write a short note on (any two) [10]
a) FEA tool for design.
b) FEA element types and characteristics.
c) Co-ordinate system in FEA
OR
02) a) Explain in short photoelastic method of stress analysis. [5]

b) What are classification of fatigue testing machines and explain any one?

5]

03) a) Explain in short numerical method for convection. [5]
b) What is discretization? Any one method of numerical discretization. [5]
OR
04) a) Solve the following equation? [5]
dy
—=x-2
dx 4

Using Range-Kutta 4™ order method.
Given: y = 1 when x = 0 and
Find y at x= 0.1 taking h = 0.1

PTO.



b) Solve the system of equations using Gauss-Seidel iteration method. [5]
28x, +4x, —x, =32
x, +3x,—10x, = 24
2x, + 17x,—4x,= 35

05) Write short note on (any three) [15]
a) Integer programming
b) Gradient base method
c) Direct search methods
d) Point elimination methods

06) a) Write steps in conducting steepest descent method used for global

optimization. 7]

b) Whatis a function value corresponding to coded substring value 1101 in
Genetic Algorithm (GA) to minimize the [8]
function

f(x)+x} +3x,+10
With in
0<x,x,<3

Q000
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Total No. of Questions: 8] SEAT No. :

PA-2616 [Total No. of Pages: 2
[5928] - 302
M .E. (Production - Manufacturing & Automation)/(CAD/CAM)
COMPUTATIONAL INTELLIGENCEINTOOL DESIGN
(2017 Pattern) (Semester - 111) (611101)

Time: 3Hoursg| [Max. Marks: 50
Instructionsto the candidates :

1) Answer anyfivequestions.

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.

Q1) What do you mean by fixture constraint analysis? Discuss applications of Al
techniquesfor thisanalysis. [10]

Q2) The spring back (S) in bending operations depends on sheet thickness
(t, mm), sheet orientation (g, degrees) and punch tip radius (r, mm) and their
relationship can be mathematically expressed as: [10]

S=-24.7+13.3t+9.19r —4.06t.r +0.0073r.0+0.941t>*—~0.607r>.

Perform two iterations of simulated annealing algorithm to minimize S
considering bounds of variables as:

05<t<1mm,
0 < @ < 90 degrees

2<r<5mm

Q3) Explain role of Al techniques for determination of parting line in forging
operation. [10]

P.T.O.



Q4) Write short noteson : [10]
ad Prediction of life of compound die.
b) Automated Blank nesting in presstools.

Q5) Explain following agorithms commonly used in intelligent manufacturing
systems [10]
d Random forest.
b) NaveBayes.
c) K-Nearest Neighbors.
d) Adaptive boosting.

Q6) Explainthefactorsto be considered while determining optimum number of
cavitiesin die casting. How the optimum number of cavities can be cal culated?
[10]

Q7) Following experimentswere conducted to analyze the effect of sand particle
size (S), mold hardness (H) and permeability (P) on casting defects (D).
Using multiple regression, derive an expression for casting defectsin terms

of S HandP. [10]
Experiment S H P D
Number (AFS) | (nu) (nu) | (%)
1 50 50 150 | 5.25
2 55 50 150 | 4.48
3 50 80 150 | 6.47
4 55 80 150 | 3.93
5 50 50 220 | 7.29
6 55 50 220 | 264
7 50 80 220 | 3.75
8 55 80 220 | 6.34
Q8) Write short notes : [10]

a) Optimal design of feeding systemin die casting.
b) Cavity balancing ininjection molding.

T 97 <97
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Total No. of Questions : 6] SEAT No. :
PA-792

[Total No. of Pages : 2

[5928]-303
M.E. (Production) (CAD/CAM)

(511311) COMPUTER AIDED PROCESS PLANNING

(2017 Pattern) (Semester - 111)

Time: 3Hourg| [Max. Marks: 50
I nstructions to the candidates :

1)
2)
3)
4)
5)
6)

Ql) a
b)

Q2) 4
b)

Q3) 3

b)

Q4) a

b)

Q.No. 5and Q.No. 6 are compulsory.

Answers to the two sections should be written in separate answer books.
Neat diagrams must be drawn wherever necessary.

Figuresto the right indicate full marks.

Use of non-programmable calculator is allowed.

Assume suitable data, if necessary.

Discuss demand patterns with suitable sketches. [9]

Discuss assignment model adding new machinesto existing facility. [5]
OR

What are the algorithms used for group technology? Explain in detail .[ 5]

Discuss the benefits of group technology. [9]

Briefly describe various measures of performance in multiple machine

scheduling problem with independent jobs. [4]

What are the objectives of MRP? What is the input for MRP. [6]
OR

What isneed for computer aided process planning? Describethe structure

of process plan. [6]

Describe types of ssmulations. [4]

PT.O.



Q5) a Four jobs are to be processed using three machines. The time required

onmachine‘j’ for job ‘i’ isgiven in the table below. [8]
Job Time Required on machine
[ MachineA MachineB MachineC
1 6 9 20
2 7 27 5
3 30 4 6
4 2 7 3

How thejobs should be scheduled so asto minimizethetotal timerequired
to complete al the jobs.

b) Explain mathematical model for machine component cell formation. [7]

Q6) Write short notes on thefollowing : [15]
a Measurement of forecast accuracy.
b) GT.
c) Manufacturing Execution System (MES).

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

PA-793 [Total No. of Pages : 2

[5928]-304
M.E. (Production Engineering) (Manufacturing & Automation)
ADVANCED MANUFACTURING PROCESSES
(2017 Pattern)(Semester - 1) (511103)

Time: 3Hourg| [Max. Marks: 50
Instructions to the candidates :

1) Attempt any five questions.

2) Neat diagrams must be drawn wherever necessary.

3) Figuresto theright indicate full marks.

4) Assume suitable data, if necessary.

5) Use of electronic pocket calculator and logarithmic tables is allowed.

Q1) a Which aretheimportant steps followed in the modern foundries during

sand casting? [4]
b) How mold filling and solidification simulation help to improve casting
quality? [4]
c) How conventional machining processesfail to fulfill demandsof modern
industries? [2]

Q2) a Whicharethenon-conventional machining processesused for machining

of advanced engineering materials? [4]
b) Describeimportant characteristics EDMed parts. [4]
c) List outimportant blow molding defects with their remedies. [2]

Q3) a Explanwithneat sketchworking principleAbrasvewater jet machining.[4]
b) How toidentify arc welding defects and remove them? [4]

c) Differentiate between destructive and Non-destructivetesting's. [2]

PT.O.



Q4) a Describeprincipleof material removal, advantagesand limitationsof ECM.
[5]

b) Explainvariousarc welding defectswith their causes and remedies. [5]
Q5 a Awireof 15 mm diameter isto be reduced to 7.5 mm diameter. The die

angleis 15° and the coefficient of friction at diesand wireinterfaceis0.5.
Theflow stressof wire material is340 N/mm?. Determine drawing stress

and drawing load if the drawing speed is 0.7 m/s. [4]

b) Explain metal high speed hot forging with neat sketch. [4]

c) List out various the non-conventional forming processes. [2]

Q6) & Explanmeta stretchforming with neat sketch. [4]
b) Explainhighenergy rate forming with neat sketch. [4]

c) Differentiate between hot formingand cold forming. [2]

Q7) & Explainimportant process parametersof electro-hydraulic forming. [4]

b) A tube of 12 mm external diameter and 1mm thicknessis to be reduced
to 16 mm external diameter and 0.5 mm thickness. The die angle is 24°
and plug angleis 16°. The coefficientsof friction at die and tubeinterface
and tube and plug (mandrel) interface is 0.5. The flow stress of tube
material is340 N/mm?. Thetubedrawingiscarried at aspeed of 0.4 m/s.

Calculatethefixed plug. [4]
c) What ishigh speed blanking? [2]
Q8) & Explainforminglimitdiagram. [9]
b) Explainvariousrolling problems. [9]
* ¥ ¥
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Total No. of Questions : 8] SEAT No. :
PA-794

[Total No. of Pages : 2

[5928]-305

M.E. (Production) (Manufacturing and Automation)

(CAD/CAM)
INDUSTRIAL AUTOMATION
(2017 Pattern) (Semester - 1) (511104)

Time: 2Hoursg| [Max. Marks: 50
I nstructions to the candidates :

QI)

Q2)

1)
2)
3)
4)
5

a)

b)

Solve any five questions.

Figuresto the right indicate full marks.

Neat diagrams must be drawn wherever necessary.
Assume suitable data, if necessary.

Use of Logrithmic Table, Slide rule, Electronic pocket calculator is allowed.

For a swash plate type of pump following data operates:

Number of pistons = 6, Piston diameter = 25 mm, Pitch circle diameter
of the cylinder = 180 mm. Input power = 8 kW.y,Volumetric efficiency =
90%, Mechanicd efficiency = 89. Cal cul ate theoretical pump displacement
and angle of swash plate if maximum pressure and speed at which pump
operatesis 200 bar and 1000 rpm respectively. [6]

Explain with neat sketch pressure compensated flow control valve. [4]

Draw the suitable pneumatic circuit using cascade system to actuate cylinder
‘A, cylinder ‘B’ and cylinder ‘C’ as per following sequence: [10]

1)
i)

Cylinder A extends
Cylinder B extends

i) Cylinder C extends
Iv) Cylinder A retracts

v)

Cylinder C retracts

vi) Cylinder B retracts

PT.O.



Q3)

Q4)

Q35)

Q6)

Q7)

Q8)

Write short noteson :
a) Design aspects of hydraulic accumulator.

b) Selection criteriafor P, Pl, and PID controllers.

[S]
[S]

a) A feeder selector device at one of the stations of an automatic assembly
machine has a feed rate of 25 parts /min and provides a throughput of
onepartinfour. Theideal cycletime of the machineis 10 sec. Thefeeder
stopsfor 20 partsin feed track and will startswhile 10 partsin feed track.
Determine how long will it take for the feeder to turn on onceit isturned

off and how long it will take to turn off onceit isturned on?

b) List out the different types of Feeder.

Write ashort note on following :
a) Automated Guided Vehicles.

b) Design aspects of hydraulic accumulator.

[6]
[4]

[S]
[S]

a) Givesdectioncriteriaof Robot and sensor used for welding application.[ 5]

b) Explainrobot programming Languages.

Explain the Concept of thefollowing :
a) Selection criteriafor P, Pl and PID controllers.

b) Working Principle of PLC.

Write short noteson :

a) Performanceanaysisof Material Handling System.

b) Collision free motion planning for robots.

* * *
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Total No. of Questions : 08] SEAT No. :

PA-795 [Total No. of Pages : 2

[5928]-306
ML.E. (Production) (Manufacturing & Automation)
ADDITIVE MANUFACTURING
(2017 Pattern) (Semester - II) (511109)

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

1) Attempt Q.1 or Q.2, Q.3 or Q.4, Q.5 or Q. 6 and 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.

Q1) a) What is additive manufacturing? What are its advantages and

disadvantages? (4]
b) Enlist various powder based rapid prototyping system explain any one
of them in short. [5]

OR

02) a) Explain the role of additive manufacturing in product development. [4]

b) Enlist various solid based rapid prototyping system explain any one of

them in short. [5]
03) a)  Write short note on model slicing. [4]
b) Explain the different properties of prototype. [5]
OR
04) a) Explain the model reconstruction in additive manufacturing. (4]

b) Explain with neat sketch different steps in additive manufacturing.  [5]

05) a) Explain the Selective Laser Sintering with reference to its working process

advantages and disadvantages. [8]
b) Explain the medical and Bio-Additive manufacturing with its applications,
advantages and disadvantages. [8]

OR

PTO.



06) 2)

b)
Q7) a)
b)

08) a)

b)

Explain the STL FORMAT in Rapid Prototyping, what are its advantages

and disadvantages. [8]

Write short note on processing of additive manufacturing parts. [8]

Explain with neat sketch the Electron Beam Melting process. [8]

Write short note on Fused deposition modeling. [8]
OR

Explain the Stereo-lithography with reference to its working process,
advantages and disadvantages. [8]

Write short note on Computer Aided Tissue Engineering (CATE).  [8]

Q000
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PA-796

[5928]- 307 [Total No. of Pages: 2

M.E. (Production Engineering) (M anufacturing & Automation)

MECHATRONICS
(2017 Pattern) (Semester - 111) (611102)

Time:3Hoursg| [Max. Marks: 50
I nstructions to the candidates:

1)
2)
3)
4)
5)

Ql) &
b)

Q2) &

b)

Q3) 8
b)

Q4) a)

b)

Q. No. 5and Q. No.6 are compulsory.

Neat diagrams must be drawn wherever necessary.
Figuresto the right indicate full marks.

Use of non-programmable calculator is allowed.
Assume suitable data, if necessary.

Discussthe significance of mechatronicsin manufacturing industry. [5]

Describe the working of optical encoder with a neat sketch. [9]
OR
Describe the principle of tactile sensor with application. [9]

A 360° wire-wound potentiometer has 400 turns and atotal resistance of

1 kQ. What isthe resolution in ohms? In degrees? [5]

Explain significance of carry flagsin a microprocessor. [4]

Develop a conceptua design of a sensors based control system for an

electronic toaster. Assume suitable data if necessary. [6]
OR

Writetheinstructionsto load two hexadecimal numbers 69D and 70C in
theregisters A and B respectively. Add the numbers, and store the result
in memory location 607B. [6]

ExplainADC (Analogto Digital Conversion). [4]

PT.O.



Q5) @ Construct the ladder logic diagrams for [6]
i)  the AND gateand
i)  the EX-NOR gate. Also develop atruth table for both logics.

b) Explainapplication of PLC systemfor drilling application. [9]

Q6) Write short notes on the following. [15]
a)  Pin configuration of microprocessor
b) PID controllers

c) Microcontroller

v O <O
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[5928]- 32 [Total No. of Pages: 3

M.E. (Civil) (HydraulicsEngineering)
OPEN CHANNEL HYDRAULICS
(2017 Pattern) (Semester - 11) (501047)

Time: 3Hourg] [Max. Marks: 50
I nstructions to the candidates:

1)
2)
3)
4)
5)

Ql) g

b)

Q2) &)

b)

Q3) 8

Answer Q.1 or Q.2,Q.30or Q.4,Q.50r Q.6, Q.7 or Q.8.
Neat diagrams must be drawn wherever necessary.
Figuresto the right indicate full marks.

Assume suitable data, if necessary.

Use of calculator is allowed.

A rectangular channel is 3.0 mwide and carriesadischarge of 15 m¥/sat
a depth of 2.0 m. At a certain section of the channel, it is proposed to
reduce the width to 2.0 m and to alter the bed elevation by AZ to obtain
critical flow at the contracted section without altering upstream depth.
What should be the value of AZ? [5]
Water from alow dam is released through a sluice gate on a horizontal
rectangular channel. The depth of water upstream of the sluice gate is
16.0 m above the channel bed and the gate opening is 1.5. m. The dluice
gate can be assumed to be sharp edged. If a free hydraulic jump is
formed just downstream of the gate, find the sequent depths and the
percentage of theinitial energy lostinthejump. [4]

OR
Explain [4]
1)  Specificenergy diagram
i)  Specific force diagram
At the bottom of a spillway the velocity and depth of flow are 12.0 m/s
and 1.5 mrespectively. If thetail water depthis5.5 mfind thelocation of
the jump with respect to the toe of the spillway. What should be the
length of the apron to contain this jump?
Assume the apron to be horizontal and Manning’'s n= 0.015. [9]

Explain characteristicsof S, S, and S, profiles. [5]

A side channel spillway channel is 100m long and isrectangular in cross

section with B =5.0m, n =0.02, B = 1.30 and S, = 0.15. If the lateral

inflow rateis 1.75 m®/s/m, find the critical depth and itslocation.  [4]
OR

PT.O.



Q4) a)

b)

Q3) 8

b)

Q6) a)

b)

Show that inawiderectangular critical slope channel thegradually varied
flow profiles calculated by using Chezy formulawith C = constant are
horizontal lines. [9]

A rectangular channel is 2.0 m wide and carries a flow of 3 m¥s at a
depth of 0.9 m. At acertainlocationinthischannel auniformly discharging
sideweir is proposed to divert 0.3 m¥/s of flow laterally. The weir crest
Is horizontal and is placed at a height of 0.65m above the bed at the
commencement of thesideweir. Calculate thelength of the sideweir and
other dimensions of the channel geometry to achieve the objective. [4]

A widetida river hasalow water velocity of 1.5 m/sand adepth of 2.5 m.

A tidein the sea causes a bore which travels upstream.

1)  If theheight of the boreis0.9 m, estimate the speed of the bore and
the velocity of flow after its passage.

i) If the boreisobserved to cover adistance of 2.5 km in 10 minutes
determineitsheight. [8]

Show that in a positive surge moving down arectangular channel with
absolute velocity V , the depths before the passage of the surgey, and
after the passage of the surgey, are related as

s

Y1

2 VW _V1 ? . .
Where F, =% and V, = absolute velocity in the channel before
the passage of the surge. [8]
OR

A positive surgeis often known asamoving hydraulic jump. Obtain an
expression in terms of depthsy, and y, for the energy lossin amoving
hydraulic jump in ahorizontal rectangular channel. [8]

A rectangular channel carriesadischarge of 1.5 m¥/s/m width at adepth
of 0.75 m. If the sudden operation of a Sluice at an upstream section
causes the discharge to increase by 33 per cent, estimate the height and
absolute velocity of the positive surge in the channel. [8]

[5928]-32 2



Q7) 8

b)

Q8) &)
b)

Distinguish between: i) hydraulic and hydrol ogic method of flood routing,
I1) hydrologic storage routing and hydrol ogic channel routing, iii) prism
storage and wedge storage. [7]

A small reservoir hasthefollowing storage elevationrelationship.  [9]

Elevation (m) 55 | 58 60 | 61 | 62 | 63

Storage (10 m®) | 250 {650 | 1000(1250 | 1500 | 1800

A spillway provided withitscrest at elevation 60.00 m hasthe discharge
relationshiip Q = 15H¥?, where H = head of water over the spillway
crest. When the reservoir elevation is at 58.00 m aflood as given below
entersthereservoir. Routethe flood and determine the maximum reservoir
elevation, peak outflow and attenuation of the flood peak.

Time (hr) 0 (6 [12 | 1518 [24 [30 |36 |42

Inflow(m?/s) 5 (20 |40 60 |90 [ 32 |22 |15 (10

OR
Describe anumerical method of hydrologic reservoir routing. [7]

A small reservoir has a spillway crest at el evation 200.00 m. Above this
elevation, the storage and outflow from the reservoir can be expressed
as.
Storage: S =36000 + 18000 y(m3)
Outflow: Q =10y(m3/s)
Where y = height of the reservoir level above the spillway crest in m.
Route an inflow flood hydrograph which can be approximated by a
triangleas

|=0att=0h

| =30m3¥satt = 6h (peak flow)

| =0att=26h (end of inflow).
Assumethereservoir elevation as200. 00mat t = 0 h. Use atime step of
2 h. [9]

v O <O
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PA-606 [Total No. of Pages: 2

[5928]-33
M_.E (Civil) (Hydraulics)
SEDIMENT TRANSPORT & RIVER MECHANICS

(2017 Pattern) (Semester - 11) (501048)

Time: 3Hoursg| [Max. Marks: 50
I nstructions to the candidates:

1) Solve any Five questions from Eight questions.

2) All questions carry equal marks.

3) Figures to the right indicate full marks.

4) Use of scientific calculator is allowed,

5) Assume suitable data if necessary.

Q1) & What arethe Bulk properties of sediment. [9]
b) Ilustrate bed formslike ripples and duneswith characteristics. [9]

Q2) @ Write short note on Bed Formations. [9]
b) Explainresistance analysisrelated to Regimes of flow. [5]

Q3) @ Using Meyer-Peter and Muller method, estimate the bed *load transport
of sedimentinanalluvia channel, 120 mwideand 4.2 mdeep carrying a
discharge of 295 m®/s. The channel bed slopeis 1 in 3500 and the mean
size of the sediment is 0.3 mm. [7]

b) What do you mean by suspended load, total load and wash load? [3]

Q4) @ Compare Kennedy method and Lacey method for the design of an
irrigation channel givingin detail al the steps of the design. [5]

b) Explain“Saltation mechanism” [9]

P.T.O.



Q3) 8

b)

Q6) a)
b)

Q7) &
b)

Q8) 8
b)

Explain: [9]
)  Agradation

i)  Degradation

What isriver gauging? Explain the methods of river gauging in detail [ 5]

Write ashort note on “ Silting of reservoir”. [9]
Explainindetail River training for flood control. [9]

What are the preventive & protective measures of sediment control ?[5]

Explain“Guiding theflow”. [5]
Enlist the different river models & discuss any one of them. [5]
Explain Sediment transport through pipes, considering the following
points. [9]
1)  Critica velocity

i) Head Losses
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Total No. of Questions: 8]

SEAT No.:

PA-607 [5928]-35 [Total No. of Pages: 2
M .E. (Civil-HydraulicsEngineering)
OPTIMIZATIONTECHNIQUES
(2017 Credit Pattern) (Semester -111) (601051)

Time: 3Hourg] [Max. Marks: 50

I nstructions to the candidates:

Q1)

Q2)

Q3)

1) Attempt Q1 or Q2, Q3 or Q4, Q5 or Q6 or Q7 or Q8.

2) Neat diagram must be drawn wherever necessary.

3) Figuresto theright indicate full marks.

4) Assume suitable data if necessary and clearly state.

5) Useof cell phoneis prohibited inthe examination hall.

6) Use of non programmable electronic pocket calculator is allowed.

Use two phase simplex method to maximize. [14]

Z = 5x, + 3X,
Subjecet to the constratints, 2x, + X, <1,

X, + 4X,> 6,

X, %, 20

OR
Five lectures by experts are to be scheduled so as not to conflict with one
another. The lectures are to be delivered in the afternoon on week days only,
otherwise, because of other close schedules, certain students will be forced
to drop out these lectures. Thefollowing table or matrix indicates the number
of absentees lecture wise and day wise. Schedule these lectures in such way
as minimize the total number of students forced to remain absent. [14]
Lectures
Day 1 2 3 4 5
Mon 3 2 3 9 10
Tues 11 5 9 10 2
Wed 1 3 8 2 4
Thu 8 1 10 5 2
Fri 8 6 5 6 9
Table 2 Absentees Vs Lectures

Use method of Lagrangian multipliersto solve the following NLPP. Doesthe

sol ution maximize or minimize objective function? [12]
OptimizeZ = 2%+ +3% +10x, +8x, +6x,—100
Subject to X+ X+ X, = 20,
X Xy X3 2 0
OR
PT.O.



Q4) Maximize: [12]

F(x) = X/2for X <2
—X +3for X >2
In theinterval (0,3) by Fibonacci method using N = 6.

Q5) Maximize Z = 50x, + 100x, [12]
St. 10x,+5x, < 2500,
4x +10x,< 2000,
X + g X, <450,
X, %, > 0.
OR
Q6) @ Discussindetail characteristics of Dynamic Programming. [6]
b) Discussthe procedure adopted in the analysis of Dynamic programming
problems. [6]
Q7) @ A person repairing total station equipment finds that the time spent on

the total station sets has exponential distribution with mean 20 minutes.
If the total stations are repaired in the order in which they comein and
their arrival is approximately Poisson with an average rate of 15 for
8-hour day, what is the repairman’s expected idle time each day? How

many jobs are ahead of the average set just brought in? [10]
b) Explaininbrief Monte Carlo Simulation. [2]
OR
Q8) @ Reducethe following game by dominance property and solveit. [12]
Palyer B
I 1 1l IV \Y
I 1 3 2 7 4
Player A Il 3 4 1 5 6
1 6 5 7 6 5
A\ 2 0 6 3 1
2 x X

[5928]-35 -



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

PA-608 [Total No. of Pages: 2

[5928]-36
M.E. (Civil) (Hydraulics Engineering)
RESEARCH METHODOLOGY
(2017 Pattern) (Semester - 111) (601052)

Time: 3Hourg| [Max. Marks: 50
I nstructions to the candidates:

1) Answer Qlor Q2 Q.30r Q4,Q50r Q.6, Q.7 0or Q.8.

2) Neat diagrams must be drawn wherever necessary.

3) Figuresto the right side indicate full marks.

4) Assume suitable data if necessary and clearly state.

Q1) a Write anote on sources of research problem. [5]
b) What is the need of literature survey? Explain. [4]

OR
Q2) a Explain Individua and Institutional research proposal. [5]
b) What are the sources of literature in research? Explain. [4]
Q3) a Write anote on sampling size and sampling strategy. [5]
b) Explain variance technique. [4]

OR
Q4) a What are the methods of data collection? Explain. [5]
b) What do you mean by testing of hypothesis? [4]

Q5) a Explain with an example Correlation and regression analysis. [8]
b) What do you mean by Cluster analysis? Explain. [8]

P.T.O.



Q6) @)
b)

Q7) a
b)

Q3) a
b)

[5928]-36

OR

What do you mean by discriminant analysis? Explain. [8]

Explain multidimensional measurement and factor analysis. [8]

Explain the need of effective documentation and report writing. [8]

Write a note on elements of effective presentation and impact of
presentation. [8]

OR
Write a note on plagiarism and presentation styles. [8]

Explainthe pointsto be considered in writing, presenting and publishing
a of research paper. [8]
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PA-609 [Total No. of Pages: 2
[5928]-37
M _.E. (Civil) (StructuresEngineering)
THEORY OFELASTICITYANDPLASTICITY
(2017 Pattern) (Semester - |) (501001)
Time : 3 Hoursg] [Max. Marks : 50
Instructionsto the candidates :
1) SolveQlor Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8.
2) Neat diagram must be drawn wherever necessary.
3) Figures to the right indicate full marks.
4) Assume suitable data, if necessary and clearly state.
Q1) a Givethatthefollowingstrainsexistat apointina3-D system, determine
the equivalent stresses which act at the point. Take E = 200 GPa and
u = 0.03 Also find the Lame’s constant. [9]
g, = 0.003; v,, = 0.0001
g, = 0.0008; v, = 0.0005
e, = 0.0007; vy, = 0.0002
b) Derivethe stress. strain relationship in polar coordinate system. [4]
OR
Q2) a Checkifthefunction10x*+ 15x?y?—15y*isanAiry’sstressfunction.[5]
b) Derivethestrain displacement relationshipin polar coordinate system.[4]
Q3) a Derivethetorsonformulafor elliptical crosssection of boundary condition
X2 y2
as ? + F =1 [9]
b) What isaxisymmetric problem? Explainitsstressand strain distribution.

[4]
OR

P.T.O.



Q4) 3

Determine the shear stresses and angle of twist in an elliptical bar at the
point (10, 20) whose semi-axes are (100,0) mm and (0,50) mm

respectively. Give T = 10 kNm and G = 70 kKN/mm?2. [9]

b) Derive the torsion formula for rectangular cross section of size (a, b)

using Prandtl’s stress function as ¢ = p(x>—c?)(y>—d?) [4]

Q5) @ Explaininbrief Tresca sfailurecriteriawith suitable example. [8]
b) Explaininbrief Von MisesHenky failurecriteriawith relevant example.

[8]

OR

Q6) & Write asshort notes on Bauschinger effect of stress strain. [8]
b) Write short notes on Plastic bending and Torsion in elarstO-plastic
materials. [8]

Q7) & Statethebehavior of ideally plasticthick walled cylindersunder internal
pressure alone with plane stress condition. [8]
b) Derivetheexpressionfor solid cylindrical bar under torsion asper Nadia's

Sand Heap analogy. [8]

OR

Q8) a Statethebehavior of ideally plastic thick walled cylindersunder internal
pressure alone with plane strain condition. [8]

b) Discussthe behavior of continuous beam plastic collapsein detailswith
asuitableexample. [8]

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

PA-610 [Total No. of Pages : 3
[5928]-38
M.E. (Civil) (Sructure Engineering)
STRUCTURAL DYNAMICS
(2017 Pattern) (Semester - 1) (501002)
Time: 3Hourg| [Max. Marks: 50

I nstructions to the candidates:

01)

Q2)

03)

04)

1) Answer Q.1orQ.2,Q.30rQ.4,Q50rQ.6andQ. 7or Q. 8.
2) Figures to the right indicate full marks.

3) If necessary, assume suitable data and indicate clearly.

4) Use of electronic pocket calculator is allowed.

a) Derive the expression for calculating the equivalent damping coefficient.

[S]

b) Prove that the angle of inclination does not affect the equation of motion
of a SDOF system. (4]

OR
a) Derive the equivalent stiffness for the system shown in Fig. 1. [S]
. |
Fig. 1
b) Derive the expression for logarithmic decrement. [4]

Determine the damping factor for a system subjected to a particular vibration
displacement amplitude where the free vibration trace is measured as 80%
of the preceding amplitude. [9]

OR

In an un-damped SDOF system, a mass of 4.5 kg and a spring stiffness of
3 N/m is excited by a harmonic force. The harmonic force has an amplitude of
100 N and a frequency of 18 rad/s. The initial conditions for displacement and
velocity are 0 and 150 mm/s respectively. Determine the frequency ratio, the
amplitude of response, the displacement att = 1 s and velocity att=5s. [9]

PT.O.



05) a) Write a note on piece-wise linear acceleration method, constant
acceleration method, average acceleration method. [8]

b) Find the response for a SDOF system subjected to a loading as shown

in Fig. 2. [8]

P A

Pe

¥

Fig. 2
OR

Q6) a) Determine the natural frequencies and plot the mode shapes for the
building shown in Fig. 3. [8]

Fig. 3

b) Determine the natural frequencies and mode shapes for the system
shown in Fig. 4. [8]

[5928]-38 2



Q7) a)

08) a)

b)

[5928]-38

Find the natural frequencies and the free-vibration solution of a beam

simply supported at its ends. [8]

From the fundamental principles, derive the equation of motion for

transverse vibration of beam. [8]
OR

Derive the expression for natural frequency for a beam element using
the Rayleigh’s method. [8]

Applying Rayleigh s method, determine the fundamental frequency
of a cantilever beam. [8]
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Total No. of Questions : 8] SEAT No. :

PA-611

[Total No. of Pages : 2
[5928]-39
M.E. (Civil - Sructure Engg.)

ADVANCED DESIGN OF STEEL STRUCTURES

(2017 Pattern) (Semester - 1) (501003)

Time: 3Hourg| [Max. Marks: 50
| nstructions to the candidates:

1)
2)
3)
4)
5)

Q1) a)

b)

Q2) a)

b)

Answer Q.1or Q.2,Q.30rQ.4,Q.50r Q.6,Q. 70or Q. 8.
Neat diagrams must be drawn wherever necessary.
Figure to the right indicates full marks.

Assume suitable data if necessary.

IS: 800 - 2007, 1S: 800 - 1984, IS: 801, I1S: 802, IS 811, SP - 34 and
Nonprogrammable calculator.

What is mean by microwave tower, write down steps to design
microwave tower. [3]

The design factored forces coming in member of a hording structure
are 110 KN tensile force, and 65kIN compressive force. Design a double
unequal angle section back to back on opposite faces of 8 mm thick
gusset plate with M20 black bolt of 4.6 grade of steel. Take length of

member as 2.3m c/c. Draw the design sketch. [6]
OR

Highlight the advantages of tubular sections over conventional steel

sections. [3]

Determine the lateral forces due to wind, longitudinal force, if any,
torsional forces, if any and dead load acting on tower shown in figure
under Normal operating conditions. [6]

X sk
i 1 ARCINL e

PT.O.



03)

04)

05)

Q6)

Q7)

08)

[5928]-39

b)

What is local buckling? Explain with a suitable example. [3]
Explain broken wire condition and uplift. [6]
OR
Explain with neat sketches the various types of transmission towers.
[3]
Design a beam using light gauge section to carry an udl of 5kN/m
(inclusive of self weight) over a simply supported span of Sm. [6]

A steel chimney of 72 m height and the diameter of cylindrical shell is
3m. The moment at the base of chimney is 8830kNm and the weight
of chimney shell is 756kN. It has a 100mm thick lining brick lining.

Design base Plate and Anchor bolt. [8]
Explain how the height and other dimensions of a steel chimney are
determined. [8]
OR
What forces act on the base plate of steel chimney? Explain the design
procedure of base plate. [8]
State and explain in details stability of steel chimneys. [8]
State and explain different design forces for the chimney. [8]
State and explain different lining materials for chimney. [8]
OR

A self supporting steel stack is 72mts high and its top diameter is 3m is to
be designed for Pune. Design the plates of stack, base plate of stack and
anchor bolt. [16]
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Total No. of Questions: 8] SEAT No. -

PA-581 [Total No. of Pages: 2
[5928]-4
M.E. (Civil) (Construction & M anagement)
TOTAL QUALITY MANAGEMENT IN CONSTRUCTION
(2017 Credit Pattern) (501024) (Semester - 1)

Time: 3Hourg] [Max. Marks: 50
I nstructions to the candidates:

1) Attempt Q.1or Q.2,Q.30r Q4,Q.50r Q.6 and Q.7 or Q.8.

2) Neat diagrams must be drawn wherever necessary.

3) Figuresto theright indicate full marks.

4) Assume suitable data, if necessary and clearly state.

5) Useof cell phoneis prohibited in the examination hall.

6) Use of electronic pocket calculator is allowed.

Q1) & ExplainPDCA Cycle. [4]
b) Explain the application of dispersion methodsin quality control. [9]
OR

Q2) @ Explainthe need and Importance of TQM in construction sector.  [4]

b) Write note on Pareto diagram and Fishbone diagram. [9]

Q3) @ Explainthe need of training and development of human resources.  [4]

b) Explain the concept of 360° feedback for quality. [9]

OR
Q4) @ Write note on training on project rework reduction tool. [9]
b) Explaintheroleof quality inspection team. [4]
Q5) a Statethe difference between 1SO 9001 and 9004. [8]
b) Explain the certification process of 1SO 9001. [8]

OR

PT.O.



Q6) a)
b)

Q7) &
b)

Q8) a
b)

[5928]-4

Explain the principles of 1SO.
Write short note on 1SO 9004.

Explain the various types of construction defects.
What are the remedial strategiesfor NCR'’s.
OR

What isthird party audits and explain the importance of it.

Write note on CIDC-CQRA quality rating systems.

[8]
[8]

[8]
[8]

[8]
[8]



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

PA-612 [Total No. of Pages : 3
[5928]-40
M.E. (Civil - Structures)

NUMERICAL METHODS IN STRUCTURAL
ENGINEERING

(2017 Pattern) (Semester - 1) (501004)

Time: 3Hourg| [Max. Marks: 50
| nstructions to the candidates:

1) Answer Q.1orQ.2,Q.30rQ.4,Q.50r Q.6and Q. 7or Q. 8.
2) Figures to the right indicate full marks.

3) If necessary, assume suitable data and indicate clearly.

4) Use of electronic pocket calculator is allowed.

Q1) a) Explain the significance of transformation matrix. [S]

Determine the member stiffness matrix [Sm] . in global coordinates for
element AB fixed at end B and the transformation matrix [R] of element
BC fixed at end C of the frame shown in Figure 1.

Take E = 200 GPa, A = 0.03 m?, I = 0.0003 m*, L = 4 m.

;‘/
/
A7 B

7

C

2

b) Explain Gauss elimination method, Gauss - Jordan method. (4]
OR

PT.O.



02) a) Forthe given truss, derive the global stiffness matrix using Direct stiffness
matrix. AB =4 m, AC =3 m, Take E = 200 GPa, A = 0.03 m?>.  [5]

70 kN
g 1. 20N
A C
AN
Z s
b) Find Cholesky factorization for the given matrix; if possible. [4]
4 3 1
[A]=]2 3 3
1 3 1

03) a) Use power method to approximate a dominant eigenvalue and the
4 -5
2 3

after 4 iterations. Begin with an initial nonzero approximation of

corresponding eigenvector of correct to 3-significant figures,

[5]

b) Write a short note Gauss Quadrature method for numerical integration.
Explain with illustration. (4]

OR
Q4) a) Solve the following initial value problem using fourth order Runge

2

d dy)’
Kutta method dle + 0.4[d—§] + 6y =0 with initial conditions y(0) = 5

and ;ﬂ = (. Start at x = 0 and find y(2). [5]
X

b) Explain the Gauss Quadrature rule of Integration. Integrate
fix) =3x* — 4x* + 4x — 5 from — 2 to 4 using Gauss Quadrature formula.

[4]
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05) a)

b)

06)

b)

Q7)

08)

b)

[5928]-40

A simply supported beam has a span of 4 m and is loaded with a
couple of 1kNm at the center. Second moment of area of its cross
section is ‘2I’ for left half portion towards the fixed end and ‘I’ for
right half portion. Using nodes at 1 m interval, calculate the deflection
and bending moment at the center using finite difference method. [8]

A simply supported uniform plate of length 4 m and width 2 m
supports a central point load of 12 kN along with uniformly distributed
load 3 kN/m? over the entire plate. Using finite difference method,
estimate the deflection at the nodal points of the grid, using grid
interval of h = 1m. [8]

OR

Using finite difference method, estimate the buckling load of a pin
ended column of length L and uniform cross section. Consider four
subinterval and compare the approximate value obtained with the exact
value given by Euler’s critical load theory. [8]

Find deflection at the four interior nodal points using finite difference
method for a simply supported square plate of size 2 m. The plate
supports a uniformly distributed load of intensity 3 kN/m?. Divide the

plate into nine equivalent squares. [8]
Fit an model (y=a*x/(b+x)) to the data given below. [8]
X 2 4 6 8
Y 1.5 2.1 2.5 2.7
Write a short note on curve fitting techniques. [8]
OR
Fit a curve using least square method and find the functional value at
x=0.6. [8]
X 2 4 6 8 10
Y 5.39943 | 6.59468 | 8.05501 | 9.83841 [12.01666
Write a short note on Spline Fit technique. [8]
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Total No. of Questions : 8] SEAT No. :

PA-1154 [Total No. of Pages : 2

[5928]-41A
M.E. (Civil) (Structures Engineering)
FINITE ELEMENT METHOD
(2017 Pattern) (Semester - 11) (501007)

Time: 3Hourg| [Max. Marks: 50
I nstructions to the candidates :

1
2)
3)
4)
5

Answer Q.1 or Q.2, Q.3 0or Q.4,Q.50r Q.6, Q.7 or Q.8.
Neat diagrams must be drawn wherever necessary.
Figuresto the right side indicates full marks.

Use of electronic pocket calculator is allowed.
Assume suitable data, if necessary.

Q1) Write short note on : [10]
a GaerkinMethod
b) Collocation Method
Cc) Least Square Method
d) Rayleigh-RitzMethod
OR
Q2) @ Explain the difference between CST and LST elements with suitable
example. [9]
b) Draw 2D and 3D Pascal’striangle and explain geometricinvariance. [5]
Q3) @ Using variation approach, derive stiffness matrix for two nodded bar
element. [7]
b) Derive shape functions for the three nodded constant strain triangular
(CST) element used in plane elasticity problem. Coordinates at nodes of
CST dement are (1, 2), (5, 3), (4, 6). [7]
OR
Q4) @ Using variation approach, derive stiffness matrix for two nodded beam
element. [7]
b) Deriveareacoordinatesof three nodded CST element considering 6 DOF.
[7]

PT.O.



Q5) @ Explanwithsuitableexample [9]
)  Sub-parametric elementsand
i)  Super-parametric elements
b) Determine the Cartesian coordinate (x, y) of the any point
P(¢ = 0.5, =0.6) asshown in figure. [8]

Y
A - {(7,7)

Q6) Obtain Jacobean matrix for the quadrilateral element as showninfigure using
Isoperimetric formulation. [13]

Q7) Derivestiffness matrix for the rectangular BFS plate bending element with 16

DOF. [13]
OR
Q8) @ Explaintheterm Mindlin's C°-continuity plate element and briefly explain
stiffness matrix formulation for such elements. [6]
b) Explain briefly the various factors to be considered in the development
of curved shell elements. [7]
VVVV
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Total No. of Questions : 8] SEAT No. :

PA-614 [Total No. of Pages : 2
[5928]-42
M.E. (Civil) (Structures Engg.)
THEORY OF PLATESAND SHELLS
(2017 Pattern) (Semester - 11) (501008)
Time: 3Hourg| [Max. Marks: 50
I nstructions to the candidates:
1) AttemptQ.10orQ.2,Q.30rQ.4,Q50r Q.6and Q. 7or Q. 8.
2) Neat diagram must be drawn wherever necessary.
3) Figure to the right indicates full marks.
4)  Assume suitable data, if necessary and clearly state.
5) Use of cell phone is prohibited in the examination hall.
6) Use of electronic pocket calculator is allowed.
Q1) a) Derive Relationship between Bending Moments and Curvature in Pure
Bending of Plates. [6]
b) Explain the difference between thin and thick plates. [3]
OR
Q2) a) Explain small deflection theory of thin plate’s assumptions. [S]
b) Describe in brief shear deformation theory and write the displacement
function of Reissener - Mindlin theory. (4]
03) a) Explain membrane theory of cylindrical shell. (4]
b) State and explain classification of shells on geometry with suitable
sketches. [5]
OR
Q4) a) Derive differential Equations of Bending of Plates in Polar Coordinates.
[S]
b) Derive equilibrium equation for conical Shell of Constant Thickness.
[4]

PT.O.



05) a)

06) a)

Q7) a)

08) a)

b)

[5928]-42

Derive equation for A Circular Cylindrical Shell Loaded Symmetrically
with Respect to Its Axis. [8]

Differentiate membrane and bending theory for circular cylindrical shell.

[8]

OR
Derive expression for Cylindrical Shells with Supported Edges. [8]
State and Explain Bending theory of Cylindrical Shells. [8]

State and explain Lundgren’s beam theory with its application to

analysis of shells. [8]

Explain in details beam analysis for cylindrical shells. [8]
OR

Explain in brief beam method of analysis for cylindrical shells and

applications to cylindrical roof shells. [8]

Explain in details arch analysis for cylindrical shells. [8]
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Total No. of Questions: 8] SEAT No. :

PA-615 [Total No. of Pages: 2

[5928]-43
M.E. (Civil) (StructureEngg.)

ADVANCED DESIGN OF CONCRETE STRUCTURES

(2017 Pattern) (Semester - 11) (501009)

Time: 3Hour] [Max. Marks: 50

I nstructions to the candidates:

1)
2)
3)
4)
5)

Ql) 8
b)

Q2) a)

b)

Q3) a)
b)

Q4) &)

b)

Answer Q.1 or Q.2,Q.30or Q.4,Q.50r Q.6, Q.7 or Q.8.

Neat diagrams must be drawn wherever necessary.

Figuresto the right side indicate full marks.

Assume suitable data, if necessary.

Use 1S 456, | S 1343, IS 1893, 1S 3370, and Non-programmable calculator.

Write ashort note with sketches on characteristicsof Yield lines.  [4]

Design agrid slab for afloor of hall 12mx15m having a square grid of
1.5m. Take live load 6kN/m? and floor finish load 1.4kN/m? Use M20
and Fe415 steel. [5]

OR

Draw yield line pattern for: A rectangul ar slab with fixed support on three
sides with shorter side smply supported. [4]

Designagrid dlabfor afloor of community hall 15mx18m having square
grid of 1.5m. Take live load 4.5kN/m? and floor finish load 1.5kN/m?
Use M20 and Fe415. [5]

Explain different types of flat dlab and list the advantages of flat dab. [4]

An open sguare tank 6mx6mx3m deep and supported 6m above the
ground level on beams and columns. Design the beam and column of a
tank. Use M20 and Fe500 steel. [5]

OR

Explainindetail wind load analysis of column for awater tank supported
on four identical columnswith their lower end fixed to the base. [4]

Designainterior pand of flat dab for flexurewith pand sze5.75mx5.75min
dimensions. Take live load of 5 kN/m? and floor finish load of 1.3kKN/n.
Use M20 and Fe500. [5]

PT.O.



Q3) 8

b)

Q6) a)

b)

Q7) a)

b)

Q8) &)

b)

Design a circular bunker to store 60kN of coal take density of coal as
8kN/m?3, angle of repose is 28°. Use M25 and Fe500 steel. Draw the
details of reinforcement in side wall and hopper. [8]

A concrete bin is 3.6mx3.6m and contains wheat weighing 9.55kN/m3,
The coefficient of friction between grain and grain is 0.44 and the
coefficient of friction between grain and concreteis0.42. If the depth of
wheat is5m, determinethelateral pressure per meter run of the binwall.

(8]
OR

Design asquare bunker to store 100 tons of cement, consider Unit weight
of cement as 30kN/m3. Angle of repose is 29°. Use M25 and Fe500.
Draw reinforcement details for side walls and hopper bottom. [8]

A concrete storage bin is 5mx5m and contains wheat weighing 12.5kN/mg,
The coefficient of friction between grain and grain is 0.42 and the
coefficient of friction between grain and concrete is 0.40. If depth of
wheat is 4.5m, determine the lateral pressure per meter run of the bin
wall. [8]

A group of 30 pilesare arranged in 5 rows and 6 in each row. The piles
are 350mm in diameter and spaced 1.2m center to center. Each pile can
carry 250kN load if it can act independently. Determine the carrying

capacity of the pile group. [8]

Design aformwork for aslab of 4.5mx4.5m having thickness of 180mm.

It is proposed to deposit concrete in one stage. [8]
OR

In agroup of 25 piles of diameter 400mm and center to center spacing
of pile being 1.2m. The piles are arranged in square area. Each pileis
13m long and taking m = 0.7 and ¢ = 50kN/m?. Ascertain whether the
failure will occur with the piles acting individually or as a group. Also
specify thefailureload. [8]

Design a raft foundation for the following center to center distance of
columnin both directionsis2.4m. Taking column size as 300mmx=300mm,
working load on each column is 600kN. The depth of stratais1.5m. Use
M25 and Fe500, SBC 100kN/m?. Draw reinforcement details. [8]

O SO {
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Total No. of Questions: 8] SEAT No. -

PA-616 [Total No. of Pages: 2
[5928]-44
M_.E. (Civil) (Structure)
RESEARCH METHODOLOGY
(2017 Course) (Semester - 111) (601013)

Time: 3Hourg] [Max. Marks: 50
I nstructions to the candidates:

1) Answer Qlor Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8.

2) Neat diagrams must be drawn wherever necessary.

3) Figuresto theright indicate full marks.

4) Assume suitable data, if necessary.

Q1) @ Pointsfor developing research problem & hypothesis. [4]
b) Errorsin research problem. [9]

OR
Q2) @ Using scientific method characteristics of research. [4]
b) Stepsfor publishing research paper. [9]
Q3) @ Objectivesof literaturereview. [4]
b) Typesof sampling design & note on probability sampling. [9]

OR
Q4) @ Importance of good literature review. [4]

b) Short note on Rating scales, Sampling techniques. Give examples for
both. [9]

Q5) @) Different methods of factor analysis & explanation of any one method.

[8]
b) Multicollinearity noteslimitation of Regression analysis. [8]

OR

PT.O.



Q6) a)
b)

Q7) a)
b)

Q8) 8
b)

Error in hypothesis testing for Type | & Typelll. [8]

Distinguish between parametric & non parametric test in hypothesistesting.
[8]

Patents usefulness for society Business Individuals. [8]

Problem of any Civil Engg. aspect and writing research proposal.  [8]
OR

Stepsinvolved inwriting areport. [8]

Problem of structural Engg. to be defined & preparing Research proposal.
[8]

[5928]-44 2
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PA-617

[Total No. of Pages: 3

[5928]-45
M.E. (Civil-Sructures)

ANALYSISAND DESIGN OF EARTHQUAKE RESISTANT

STRUCTURES
(2017 Pattern) (Semester - 111) (601014)

Time: 3Hourg| [Max. Marks: 50
| nstructions to the candidates:

1)
2)
3)
4)
5)
6)
7)

Ql) 3
b)

Q2) &
b)

Q3) 9
b)

Q4) 3

b)

Attempt Q.1 or Q.2, Q.3 or Q.4, Q.50r Q.6, Q.7 or Q.8.
Neat diagrams must be drawn wherever necessary.
Figures to the right indicate full marks.

Assume suitable data, if necessary and clearly state.
Use of cell phone is prohibited in the examination hall.
Use of electronic pocket calculator is allowed.

I's 1893 is allowed.

What is a Richter scale? [9]
Write a short note on seismic zoning? [4]

OR
What is liquefaction? State its effect on structures. [9]
What isthe Modified Mercalli Intensity Scale? [4]
Explain what twist does to building members. [9]
Define massirregularities. [4]

OR
A building having non uniform distribution of mass in Fig. locate its
center of mass .- [5]

| |
5% 1500 kg/m? 10|_m
1200 kg/m?

24 m |

Explain capacity based design and performance based design. [4]

P.T.O.



Q5) 3
b)

Q6) &)

b)

Q7) &

b)

Define code based procedure for seismic analysis. [10]
Explain detailing of beams as per IS code provisions. [6]
OR

Design and detailing of shear wall the shear wall of length 11.4 m and
thickness 200mm. it is subjected to the following forces : [10]

Factored axial force Pu = 8550 kN
Factored Bending Moment = 47392.9 kKN-m
Factored Shear force = 2063.2 kN
Material F, = 25 N/mm,, Fe = 415 N/mm?
Write a short note on : [6]
i)  Shaking table test
i) Pseudo-dynamic test

i) Quasi tatic test

State 1S 3370 code provisions for water tanks. Write design procedure

for water tank. [8]

Explain why buildings with shear walls preferred in seismic regions.

Discuss the concept of flanged shear wall. [8]
OR

Q8) A RC circular water container of 50 m?® capacity has internal diameter of

4.65

m and height of 3.3 m (including freeboard of 0.3 m). It is supported

on RC staging consisting of 4 columns of 450 mm dia with horizontal
bracings of 300 x 450 mm at four levels. The lowest supply level is 12 m
above ground level. Staging conforms to ductile detailing as per |S 13920.
Staging columns have isolated rectangular footings at a depth of 2m from
ground level. Tank is located on soft soil in seismic zone Il. Grade of
staging concrete and steel are M20 and Fe415, respectively. Density of
concreteis 25 kN/m?3. Analyze the tank for seismic loads upto base moment.

[5928]-45
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Total No. of Questions : 8] SEAT No. :

PA-618 [Total No. of Pages : 2
[5928]-46
M.E. (Civil)
WATER RESOURCES AND ENVIRONMENTAL ENGG.
Planning and Management of Water Resources
(2017 Pattern) (Semester - 1) (501081)

Time: 3Hoursg| [Max. Marks: 50
I nstructions to the candidates:

1) All questions are compulsory.

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.

Q1) a) State and explain objectives of management of water resources.  [5]

b) Comment on spatial and temporal characteristics of water resources.

[4]
OR
02) a) Explainconstraints like reversibility for development of water resources.
[S]
b) Explain objectives of water resources planning. [4]

03) a) Explain how conjunctive use of water play important role in water

management. (4]
b) How can reservoir sedimentation be measured and monitored. [5]
OR
Q4) a) How groundwater content can be improved. [4]
b) Explain role of water doctrines to resolve disputes. [S]

PT.O.



05) a)

06) a)

Q7) a)

08) a)
b)

[5928]-46

Comment on causes of floods, effects of flood and methods to control
floods. [8]

Discuss central water policy with regards to water allocation. [8]
OR

Explain essential data necessary for water power studies for storage
project. [8]

Explain repayment of cost and allocation of cost for multipurpose
project. [8]

Explain financial performance analysis to check economic viability of

long term sustainable projects. [8]

Explain in detail basin planning (principles & procedures). [8]
OR

Explain with an example Inter Basin Water Transfer. [8]

Explain discounting techniques for financial analysis of large dams.

[8]
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PA-582 [Total No. of Pages: 2

[5928]-5
M.E. (Civil) (Construction & M anagement)

CONSTRUCTION CONTRACTSADMINISTRATIONAND

MANAGEMENT
(2017 Pattern) (Semester - 11) (501027)

Time: 3Hourg] [Max. Marks: 50
I nstructions to the candidates:

1)
2)
3)
4)
5
6)

Ql) 8

b)

Q2) &)

b)

Q3) a)
b)

Q4) &)
b)

Answer Q.1 or Q.2,Q.30or Q.4,Q.50r Q.6, Q.7 or Q.8, Q.9 or Q.10.
Neat diagrams must be drawn wherever necessary.

Figuresto the right side indicate marks.

Assume suitable data, if necessary.

Use of cell phone is prohibited in the examination hall.

Use of electronic pocket calculator is allowed.

Explainwith examplesthe valid excusesfor non-performance permitted
in the Indian Contract Act. [5]

Definetherole of project management services in construction project?
[5]
OR

Explainin details standard forms of contracts & what is the importance
of comparative statement after opening the Tenders? Giveformat for the
same. [9]

Explain Workmen's Compensation Act on construction projects with
clauses, [5]

State the circumstances under which the lowest tender isrgjected? [5]

Circumstances under which the contractor shall be entitled to terminate
the contract. [9]

OR
Discuss the advantages of DRB over dispute resolution mechanism.[5]

Write in detail responsibilities and duties of the Employer for contracts
under Red Book. [9]

PT.O.



Q3) 8

b)

Q6) a)

b)

Q7) a)

b)

Q8) &)
b)

Q9) a)
b)

Q10)a)

b)

[5928]-5

Explain Construction Claims, Types of construction claims and explain
settlement of claims. [5]

Write a brief meaning/Provision for following under FIDIC conditions
RED BOOK. [5]

1)  Tests on completion & Tests after completion.
i)  Employer’s personnel & Contractor’s personnel.
OR

Explain the different types of FIDIC books commonly used in projects
and its uses? [5]

Explain the Extraitems and causes of claimsin construction industry.
[5]

Describethe clauses of escalation of cost: What isan arbitral proceeding.
[5]

Explain with example.

)  Escalationformulafor Material cost.

ii)  Escalation formulafor Labour cost.

Explainin detail-importance of role of various stakeholders. [9]
OR
Explainindetail difference between 1940 Act and 19967 [5]
What is the importance of role of various stakeholders in prevention of
disputes? [5]
DefineisIndian Arbitration and Conciliation Act 1996. [5]
Explain the procedure of appealing against the awards? [9]
OR
Explain Conciliation and its provisionsin the Act, also explain conduct
of conciliation and arbitral proceedings? [5]
Explain difference between Arbitration and Conciliation? [9]
M K X
2
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PA-619

[5928]- 50 [Total No. of Pages: 2

M.E. (Civil) (Water ResourcesAnd Environmental Engineering)

HYDROLOGY
(2017 Pattern) (Semester - 11) (501087)

Time: 3Hourg] [Max. Marks: 50
I nstructions to the candidates:

1)
2)
3)
4)
5)

Ql) &

b)

Q2) g

b)

Q3) 8

b)

Q4) a)

b)

Answer all questions.

Neat diagrams must be drawn wherever necessary.
Figuresto the right indicate full marks.

Use of Calculator is allowed.

Assume suitable data, if necessary.

Explain hydrologic cycle. State various rain gauges. Explain in detail
RADAR method. [9]

Explain Stanford Watershed Model. [4]

OR

Draw aflow chart for mathematical methods in hydrology and explain
stochastic hydrology applications. [6]

Explainlog- normal distribution (Statistical) [3]

What is design flood? How it is finalized while designing hydraulic
structure. [4]

Explain Pearson Type-111 method. [9]
OR

Write note on method of images for ground water management. [5]

Explain the Goodrich method of flood routing. [4]

PT.O.



Q5) 8

b)

Q6) a)

Q7) 8
b)

Q8) a)

b)

Explain step by step design of tube well & also explain types and
construction methods for tube wells. [8]

What are causes of ground water pollution? State effects of ground
water pollution. What are the methodsto treat polluted ground water? 8]

OR
What affects the quality of ground water in India. [8]
Explaindigital computer models. [8]

Explain any one widely used method of ground water recharge. [8]

State various methods to conserve ground water and explain any two
and also explain how it helpsin management of water resources.  [§]

OR

Explain electric analog model for ground water modeling with neat
sketches. [8]

Explain sand tank model and transparent model for ground water modeling
with neat sketches. [8]

v O O
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PA-620 [Total No. of Pages: 2
[5928]-52

M.E. (Civil-Water Resourcesand Environmental Engineering)
ADVANCEDWASTEWATER TREATMENT
(2017 Pattern) (501089) (Semester-11)

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

1) SolveQlor Q2, Q3 or Q4, Q5 or Q6 and Q7 or Q8.

2) Figuresto theright indicate full marks.

3) Draw neat figureswherever necessary.

Q1) @ Enlist and write difference between unit operation and unit process for
secondary treatment. [4]

b) Explainkineticsof biological growth and substrate limited growth. [5]
OR
Q2) @& Writeworking principle and mechanism of membranefiltration. [4]

b) Enlist different membrane materialsand modules. Explainany one. [5]

Q3) @ Write working principle and mechanism of micro filtration and nano

filtration. [4]
b) Writedesign stepsfor membranefiltration. [9]
OR
Q4) @ Explain activated sludge process. [4]
b)  Write short note on suspension mode plug flow reactor. [9]

Q5) @ Write working mechanism and design parameters and application of

phytoremedi ation technol ogy for wastewater treatment. [8]
b) Write sources of heavy metals and its reduction and effects. [8]
OR

PT.O.



Q6) @ Write effluent standards for disposal of the sewage. [8]

b) Explain oxygen sag curve. [8]
Q7) & Write principle, advantages and disadvantages of UASBR. [8]
b) Write short note on sludge thickeners and decanters. [8]

OR

Q8) @ Write methods of removal of nitrate and phosphate from the sludge and
explain any one method. [8]

b) Write parameters to be considered in disposal of sewage for irrigation
purpose. [8]

[5928]-52 -
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PA-3160 [Total No. of Pages: 2

[5928]-54A

M_.E. (Civil) (Water Resources and Environmental Engineering)

RESEARCH METHODOLOGY
(2017 Pattern) (Semester - 111) (601094)

Time: 3Hourg| [Max. Marks: 50
| nstructions to the candidates:

1)
2)
3)
4)

Ql) &

b)

Q2) @)
b)

Q3) 8

b)

Q4) &)

b)

Attempt Q. 1or Q.2,Q.30r Q. 4,Q50r Q.6and Q. 7or Q. 8.
Figures to the right indicate full marks.

Your answers will be valued as whole.

Assume suitable data, if necessary.

Discuss the criteria’'s to be considered while formulation of research
hypotheses. [5]

Discussthe need to review the existing literature? [4]
OR
Define Exploratory research. Discuss a suitable examplefor the same.[ 5]

Enlist various sourcesfor Literature review and discussthe strategy to be
employed for Applied research. [4]

Enlist different typesof Sampling methods. Discussan onetype of sampling

indetail with suitable example. [9]
Discuss Type | and Type Il error in research. [4]
OR

Discuss the conditions in which z-test and chi square test is used for
Hypothesistesting. [9]

Discuss the condition in which analysis of variance techniquesisusedin
research with asuitable example. [4]

P.T.O.



Q5) 8

b)

Q6) a)

b)

Q7) &

b)

Q8) a

b)

Explain the characteristics of centroid method of Analysis and Principal

Component Analysis. [8]

Discuss the conditions in which descriptive statistics and inferential

statistics will be used. [8]
OR

Discussthe important characteristics of factor Analysisand discriminant
anayss. [8]

Discuss Correlation and regression analysis. [8]

What are characteristics of good Abstract for ajournal paper. Discuss as
to why abstract is necessary. [8]

Explain the need of filing a patent. elements of effective presentation.[8]
OR

A Technical project report must be submitted to a company. Discuss the

report structure, report formulation for the same. [8]
Discuss the need of effective documentation in research. [8]
Q000
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PA-622 [Total No. of Pages: 3

[5928]-55
M_.E. (Mechanical)
(Design Engineering/Automovtive E. & CAD,M&E)
ADVANCED MATHEMATICS
(2017 Credit Pattern) (Semester - |) (507201)

Time: 3Hourg] [Max. Marks: 50
I nstructions to the candidates:

1)
2)
3)
4)
5)

Ql) &

b)

Q2) &

b)

Q3) g

b)

Q4) &)

Answer any five questions.

Neat diagrams must be drawn wherever necessary.
Figuresto the right indicate full marks.

Use of logarithmic tables, electronic calculator is allowed.
Assume suitable data, if necessary.

Apply Gram - Schmidt method to given vectors to get an orthonormal

basis. (1,0, 1) (1, 0, -1), and (0, 3, 4). [5]
If w= ¢ + iy represents the complex potential for electric field and
¢ = 3x%y — y3, determine the function . [9]
T do

Evaluate v 9+3cosd [5]
Solve the initial value problem in a mechanical system given by
d’ d :

?f+2d—’t(+5x=e‘tsnt where x(0) = 0 and X(0) = 1 (5]

Find the Laplace transform of the function
f(t) = t2 u(t — 3) — cosht. 5(t —-3) [9]

d? d
Find the power series solution of KZ—Xd—§+X2y=O. [5]

Find the Largest eigen value and corresponding Eigen vector of the matrix

161 1
A=|1 2 0ftakingX,=|0 5]
00 3 0

PT.O.



b)

Q5) &)

b)

Q6) a)

b)

Q7) &

b)

Given the values of u(x, y) on the boundary of the square in the figure

U o4

evauatethefunction u(x, y) satisfying L aplace equation % + 8_yz =0.[9]

100 100 100 100
200 u u 50
200 u u 0

100 0 0 0

2

ou ou
Solvethe boundary value problem 165 =5 with boundary conditions

1
u(o, t) = u(1, t) =0, t > 0 and u(x, 0) = x(1 — x). Taking h:Z’ k= >

uptot = 2. [9]
Use Gaerkin method to obtain an approximate solution of the boundary
value problem of mass spring systemy” +y=x?, (0<x< 1) y(0) =y(1) =0.

[5]

1
Find the extremal of the functional j (y? +(y)? + 2ye*)dx y(0)=y(1)=0.
0

[5]
Solve the system of linear equation by least square method x +y = 1,
2X+2y=3,3x+4y=4, [5]

1 1

Find the image of the infinite strip 2= < Y <— under the transformation

I\)

W=

[S]

N |~

S
Show that the fourier sine transform of the function f(x) = e™ is 13

XSinmx
1+ x°

Hence Evaluate j dx. [9]

[5928]-55 2



Q3) &)

b)

For the system of masses and spring in the figure below m =2, m, =1,
k, =4 andk, = 2, Assuming thereis no friction. Find natural frequencies
of the system and corresponding normal moder of vibration using matrix

method [5]
Nyt ey
DX, [K) v
2

Solve the boundary value problem U, = U _ with conditions

1
u(0,t) = u(d, t) = 0, u(x, 0) = 0 and u(x,0) :Ex(l_ X) . Find solution
uptot =04 by ussngh=k=0.1 [9]
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PA-2610 [Total No. of Pages: 2
[5928]-56
M_.E. (M echanical) (Design Engineering)
MATERIAL SCIENCEAND MECHANICAL BEHAVIOR OF
MATERIALS
(2017 Pattern) (Semester-1) (502202)

Time: 3Hourg] [Max. Marks: 50
I nstructions to the candidates:

1) Attempt any five questions.

2) Draw neat diagramswherever necessary.

3) Figuresto theright indicates full marks.

4) Assume suitable data if necessary.

5) Use of Scientific Calculator is allowed.

Q1) @ Whatisfiber reinforced composites? How they are grouped on the basis
of diameter and character? Give the examples of each of fiber phase.[9]

b) WhatisWiedemann effect and Matteuei effect in Magnetostrictive Smart
material ? Explain thedirect and reverse effect in smart materials. [9]

Q2) Inthe machinetool, An element is subject to combined bending and twisting.
The components of the strain tensor at a given point are 6, = 72.5MPa,,

o, = = -128MPa. 6,=0, 1 =623MPa, 1, =0, 1, = —454MPa where the
axisisaong the centrodl al axis of the beam Find the values of the principa
stresses, the greatest shear stress, and the direction cosines of the largest
principal stress. [10]

Q3) @ Explain Bauschinger effect and Bridgman correction. [9]

b) A three-point transverse bending test is conducted on a cylindrical
specimen of aluminium oxide having areported flexural strength of 390
MPa. If the specimen radiusis 2.5 mm and the support point separation
distanceis 30 mm, predict whether or not you would expect the specimen
to fracture when aload of 620 N is applied. Justify your prediction. [5]

OR
Q4) @ Explain kinematic hardening and Isotropic hardening Model in Strain
Hardening. [9]
b) Explain strain rate and temperature dependence flow stress. [9]

PT.O.



Q5) @ Explainyield Criteriaand yield surfacefor ductile material. [9]
b) Explainelastic-plastic bending and torsion. [9]

Q6) @ ‘When a shaft is subjected to plastic shear strain caused by torsion,
removal of thetorquewill cause some shear stressto remain in the shaft’

Justify. [9]

b) ‘If abeamisloaded suchthat it causesthe material toyield, then removal

of the load will causeresidual stresses. Explain. [9]

Q7) In your own words briefly describe the phenomenon of viscoelasticity also
explain Maxwell model, Viogt Model and Maxwell-Viogt Model. [10]

[5928]-56
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PA-623 [Total No. of Pages: 4
[5928]-57
M_.E. (M echanical) (Design Engineering)
ADVANCED STRESSANALYSIS
(2017 Credit Pattern) (Semester - |) (502203)

Time: 3Hourg] [Max. Marks: 50
I nstructions to the candidates:

1) Answer any five questions out of 7.

2) All thequestionsshould be solved in oneanswer book and attach extra supplements
if required.

3) Neat diagrams must be drawn wherever necessary.

4) Use of Calculator is allowed.

5) Assume suitable data if necessary, but state the assumptions clearly.

Q1) a) Investigate what problem of Plain stress is solved by the stress function.

1 xy> xy’ Ly’ Ly’
=—8 — —
=4 (Xy h R h W

in the region define for y= 0, y = 2h, X =0 on the positive X-axis, as it is
the proposed solution for a cantilever problem loaded by a uniform shear
S along the lower edge, upper edge and end X = L being free from load.

6
" [6]
—
%
7
A
Q1) fig. 1
b) Explain ‘Plain stress’ with suitable examples. [4]

Q2) a) Evaluate the induced stresses on a rectangular plate of width ‘d’ and
length ‘1’ by a stress function defined by

case 1 :p=Ax?case2:$p=C,y>

Comment, which of the above stress function case is valid for the tensile
test of a speciment. [9]

PT.O.



b) For Beam carrying moving point loads, Obtain condition for maximum
bending moment relating the position of load, resultant of point loads and
beam length. [9]

Q3) Abeam of T-section (flange : 60 mm x 10 mm, web 100 mm x 5 mm) shown in
fig. 2, is of 3 m lenght and simply supported at the ends. It crries a load of
4 kN at centre of span, inclined at 20° to the vertical and passing through
centroid of section. If Young’s Modulus E = 200 GPa, [10]

Determine
1)  Maximum tensile stress,
1) Maximum compressive stress

i) Deflection due to the load.

... BOmMmM .
A B

,?
10 mm
¢ A

100 mm

|

|

c
o> 5mm Q3) fig. 2

Q4) For an Elliptical Cross-sectional bar subjected to pure torsion, obtain the stress
function and relations between shear stress and torque. Also obtain Warping
function y for the problem. [10]

a Q4) fig. 3

~
y
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Q5) A steel bearing consisting of an inner race, an outer race, and 12 balls, as
shown in figure below. Take E =200 GPa, v=10.29 and Y - 1600 MPa. A rated
load of P, = 4.2 kN is given in a manufacturer’s handbook for the bearing
when operated at 3000 rpm. An Empirical relation is used to determine the
load P on the topmost ball that bears the largest portion of the load: P = 5P /n,
in which n is numbers of balls.

At the region of contact between the inner race and topmost ball, determine
the maximum principal stress, maximum shear stress, maximum octahedral
shear stress, dimension of the area of contact, and distance from the point of
contact where these stresses occur. [10]

Q6) a)

b)

Q7) )
b)

P
Outer race

Ry = 4.76 mm R,= —4.86 mm

Inner race

R = 18.24 mm

Q5) fig. 4

The following state of strain is measured at a point on surface of crane
hook’s &, = 1000 um/m (at -15° angle), &, = -250 um/m (at 30° angle),
&. =200 pm/m (at 75° angle). Evaluate the values and orientation of the
principal stresses at the point, Let E = 200 GPa and v = 0.285. [6]

Explain Kelvin’s fluid flow analogy, with a suitable example. [4]

Explain strain gauge rosette. [5]

Explain the Working of a Plain Polariscope and explain how Iso-clinics
and Iso-chromatics are obtained when a stressed model is viewed through

a Polariscope. [9]

[5928]-57 3
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PA-624 [Total No. of Pages: 2

[5928]-58
M.E. (M echanical Design Engineering)
RESEARCH METHODOLOGY
Common toall Mechanical Branches
(2017 Credit Pattern) (Semester - I) (502104)

Time: 3Hourg] [Max. Marks: 50
I nstructions to the candidates:

1)
2)
3)
4)
5)

Ql) g
b)

Q2) &)
b)

Q3) a)

b)

Q4) &)

b)

Answer any Five questions from the following.
Assume suitable data, if necessary.

Figures to the right indicate full marks.

Use of scientific calculator is allowed.

Use of standard statistical tables having normal distribution, F-test and Chi-square
test are permitted.

Write a note Objectives of Research. [9]

Explain procedure for hypothesis testing. [9]

Explainin detal different epsin“ Research Methodology” with example? 5]

Explain the importance of review of literature, different sources of
literature? [9]

How do you estimate mean deviation? How to calculate sum of squares
between samples and sum of squares within a sample? [5]

Write anote on: (Any two) [9]
)  Qualitativeresearch.

i)  Exploratory research.

i)  Applied research.

How to carry out alinear regression using computer program? What is
the significance of R square value? [9]

Explainthe Meaning of variable and selection of variables. [9]
PT.O.



Q5) @ WhatistheRoleof DSPindatacollectionin noisy environment? [9]

b) What is Regression analysis? How you estimate Curve fitting and
Developing Correlation. [9]

Q6) @ How do you estimate the budget for the proposed project? List steps
for one case study. [9]

b) Explainerror analysisand methodsto reduce errorsin research process.[ 5]

Q7) @ Whatisthedifferenceinjournal publications, conference paper and short
communication? [5]

b) Explain dissemination of research findings and different steps and
precautionswhilewriting research report. [9]

Q8) @ Writeanoteon Ethicsand check for Plagiarism of theresearch article.[5]

b) What do you mean by IPR? What are different categories of IPR in
detail? [9]
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[5928]- 59 [Total No. of Pages: 2

M.E. (Mechanical) (Design Engineering)

ANALYSISAND SYNTHESISOFMECHANISMS

(2017 Pattern) (Semester - 11) (502207)

Time: 3Hourg] [Max. Marks: 50
I nstructions to the candidates:

1)
2)
3)
4)
5)

Ql) g

Q2) g
b)

Q3) 8

b)

Answer any five questions.

Neat diagrams must be drawn wherever necessary.
Figuresto the right indicate full marks.

Use of a Calculator is allowed.

Assume suitable data wherever necessary.

Thefour-bar mechanism showninfigure 1 rotatesclock wiseat auniform
speed of 100 rad/s. Dimensions of links are:

AB =100mm, BC = 70mm, CD = 200 mm,
Determine angular velocity and angular acceleration of link BC and CD.

[10]
\ 60" ;fr____f-——**"'"r"f'r I;f
o g /
8] B
~ FOoc I ."f.
. f
Figure 1
Elaborate on different types of complex mechanisms. [9]

Discussthe advantage of using Goodman’s method acceleration analysis
of acomplex mechanism. [9]

Explain the concept of Ball’s point and give the application in dwell
mechanisms. [5]

With neat sketches, explain the concept of fixed and moving centrode.
What is the use of obtaining these centrodes? [9]

PT.O.



Q4) &)

Q3) 8
b)

Q6) a)

Q7) 8

b)

Design afour- link mechanism using agraphical method, for the motion
of theinput and output links, which are governed by afunctiony = x*°.
Where the X variesfrom 1 to 4.

Assume input link angle varies from 30° to 120° and output link angle
variesfrom 60° to 130°. Thelength of thefixed is 30 mm. Use Chebychev
spacing to determine the accuracy points. [10]

State and prove the Robert- Chebychev theorem. [5]

Writeanote on the‘ Complex Number Method for Mechanism Synthesis'.

[5]

Explainin detail Denavit- Hartenberg (D-H) parametersfor the analysis
of Hooks joint with aneat sketch. [10]

Determine the degree of freedom of the mechanism shown in Figure 2.

[S]

oo 1:_:_

Figure 2

Discussthe Transmission and deviation angles of afour- bar mechanism.

[5]

v O <O
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[Total No. of Pages : 2
[5928]-6
M.E. (Civil) (Construction Management)

PROJECT ECONOMICS AND FINANCIAL
MANAGEMENT

(2017 Pattern) (Semester - 11) (501028)

Time: 3Hourg| [Max. Marks: 50
| nstructions to the candidates:

1)
2)
3)
4)
5)
6)

Q1) a)

Q2) a)

03) a)

04) a)

b)

Attempt Q. 1or Q. 2,Q.30r Q. 4,Q50r Q.6 and Q. 7 or Q. 8.
Neat diagram must be drawn wherever necessary.

Figure to the right indicates full marks.

Assume suitable data, if necessary and clearly state.

Use of cell phone is prohibited in the examination hall.

Use of electronic pocket calculator is allowed.

Discuss in brief about Factors Obstacles to growth of any firm  [4]

Elaborate the process about managing payments to suppliers and out

standings for any construction firm. [S]
OR
Discuss in brief about Factors bearing on size of firms. (4]

Explain the method about Credit Management for the small construction
firm. [S]

Explain the procedure of Cost control during design and Construction

phase for the over bridge project. [S]

Write a short note on over and under capitalization. (4]
OR

Develop the Cost implication for small township project with suitable

justified example. [S]

Write a short note on micro financing. (4]

PT.O.



05) a)

06) a)

Q7) a)

08) a)

[5928]-6

Explain in detail with suitable example about Budgetary control system.

[8]

Enlist types of budgets and describe them. [8]
OR

Explain procedure for master budgets. [8]

Discuss the steps in Budget preparation. [8]

Elaborate about the Public policies on ICRA grading of exchange.

[8]

Describe in detail about SEBI regulations. [8]
OR

Justify the requirements of corporate tax planning. [8]

Write a note on Indian Venture Capital scenario. [8]
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Total No. of Questions: 7] SEAT No. :

PA-626

[Total No. of Pages: 3
[5928]-60
M.E. (Mechanical - Design Engineering)
ADVANCED MECHANICAL VIBRATIONS
(2017 Pattern) (502208) (Semester - 11)

Time: 3Hourg| [Max. Marks: 50
| nstructions to the candidates:

1)
2)
3)
4)
5)

Solve any five questions.

Draw Neat diagrams must be drawn wherever necesary.
Use of scientific calculator is allowed.

Assume suitable data wherever necessary.

Figures to the right indicates full marks

Q1) Determine natural frequency and corresponding mode shape of the system
as shown in following fig. by matrix iteration method. [10]

LLLLLLRLRSRRRNY

Q2) Derive the frequency equation for lateral vibrations of a cantilever of
uniform section having a length 1. [10]

Q3) Write short note on [10]

a) Free layer and constrained layer damping.

b) In- situ balancing.

¢) Rayleigh-Ritz method

PT.O.



Q4) @ A 100 kg turbine operates at 2000 rpm. What percent isolation is
achieved if the turbine is mounted on four identical springs in paralel
each of stiffness 3 x 10° N/m. [5]

b) Explain narrow band analysis. [9]

Q5) Explain how time domain and frequency domain techniques are used for

condition monitoring and fault diagnosis with example in detail. [10]
Q6) a Explain experimental modal analysis. [9]
b) The spectral density of a random signal is given by [9]
S(f) = 0.0001 m?/cycle/sec 10 Hz < <1000 Hz
=0 elsewhere

Find the standard deviation and the root mean square value of the
signal by assuming its mean value to be 0.05

Q7) Write short notes on
a) Holzer's method. [10]
b) Active vibration control.

c) Duhamel's integral.
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[5928]-61
M.E. (Mechanical) (Design Engineering)
FINITEELEMENT METHOD
(2017 Pattern) (Semester-I1) (502209)

Time: 3Hours] [Max. Marks: 50
Instructions to the candidates:
1) Solveany 5 questions.
2) Assume suitable data if required.
3) Draw neat sketches and tables.
Q1) @ ExplainRayleigh-Ritz method usedin FEM. [9]
b) Writebasic stepsin FEM and list 03 prominent limitations of using FEA.
[5]
Q2) & Explain boundary condition and its applications. [4]
b) A M.S three stepped rod of Diameters 100mm, 80mm & 60mm of
E=2x100000 N/sg.mm, and L engths 250mm, 200mm and 150 mm from
thefirst end. One end isfixed and other is subjected to axial tensileload
of 2SKN. Model the rod with three stepped rod and solve for following
by FEM. [6]
)  Global stiffnessmatrix
i)  Nodal displacements
i)  Reaction forces
Q3) @ A 3-Noded 1-D rod element has displacements and coordinates as
shown. [6]
Coordinate 1[40,00] | 2[80,00] |3[20,00]
Nodal displacement-u 0.01 0.02 0.03
Calculate:

1)  Nodal shape functions
ii)  Displacement at point P. [70,0]

b) WhatisaTetrahedral Element?When to Use Tetrahedral Elements. [4]

PT.O.



Q4) g

b)

Q5) 8

b)

Q6) a)
b)

Q7) 8
b)

Elaborate Kirchhoff’s assumptions of thin plate bending and compute
displacement at any point inthe plateinthe x & y directions. [6]

Explain Hexahedral Elements shear |ocking phenomenon. [4]

Explain with example Material Non-Linearity problems and Geometric
Non-Linearity problems. [9]

Explain Newton Raphson incremental procedure to handle material non-

linear problems, [9]

M ode superposition of linear structures. [4]

Explain h and P numerical convergence method. [6]

Explain Pre-processing and Postprocessing in Analysis. [9]

Explain different types of symmetriesthat occursin meshing. [9]
® o ©o
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[5928]-62
M_.E. (M echanical) (Design Engineering)
OPTIMIZATION TECHNIQUES
(2017 Pattern) (Semester - I11) (602213)

Time: 3Hourg] [Max. Marks: 50
I nstructions to the candidates:

1) Answer any five questions from the following.

2) Neat diagrams must be drawn wherever necessary.

3) Figuresto theright indicate full marks.

4) Useof calculator is allowed.

5) Assume suitable data, if necessary.

Q1) How optimization problem can be formed and Discuss classification of
optimization problem? [10]

Q2) Minimizef(x) = x*—14x3 + 60x% — 70x within the interval [0,2] using golden
section method with n = 4. [10]

Q3) Solvethe L.PP. [10]
Maximize Z=3x + 2X, + 5X,;
Subjected to x, + 2x, + X, < 430
3X, + 2%, < 460
X, +4x, <420

Xy X X, 2 0

Q4) Explaininbrief following methods of optimization. (any 2) [10]
a SimulatedAnneding
b) GeneticAlgorithm
c) Particle Swarm optimization
d) Fuzzydgorithm

PT.O.



Q5) Write a short note on [10]
a) Evolutionary structural optimization for displacement or stiffness.
b) Evolutionary structural optimization based on stresslevel.

Q6) @) What istopology optimization? Explain with suitable example. [9]
b) Writeashort note Bi-Directional evolutionary optimization? [9]

Q7) Minimizethefunction
1 :
f(X)==x*—sinx
() >

Newton method with starting point X, = 0.5 and step sixe Ax = 0.01. Use
|(x,, ) — (x)| <& for checking convergence. Teke € = 10 [10]
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[5928]-63
M.E. (Mechanical) (Design Engineering)
MECHANICAL MEASUREMENTS AND CONTROLS
(2017 Pattern) (Semester - 111) (602214)

Time: 3Hourg| [Max. Marks: 50
I nstructions to the candidates:

1) Answer Qlor Q2 Q.30r Q4, Q50r Q6 Q.70r Q.8 Q.90r Q.10.

2) Neat diagrams must be drawn wherever necessary.

3) Figures to the right indicate full marks.

4) Use of electronic scientific pocket calculator is allowed.

5) Assume suitable data, if necessary.

Q1) a Define: [6]
1)  Mean
i) Median

lif) Standard Deviation

Iv) Variance
b) Differentiate between accuracy and precision. [4]
OR
Q2) & Explain any five static characteristics of instruments. [9]
b) Explainload cell used for force measurement. [9]

Q3) & Using asuitable practical example and suitable block diagram, explain

the application of a closed loop control system. [9]
b) Write a short note on Sampling Theorem. [9]
OR

P.T.O.



Q4) 3
b)

Q5) 3

b)

Q6) &)

b)

Q7) a
b)

Q3) a

b)

[5928]-63

Explain in details Noise filters and its types. [6]

Write a short note on Bitwidth. [4]

A torgue T Nm is applied to a shaft having a moment of Inertia J and
coefficient of viscous friction of ‘u’ produces an angular shift of ¥

radians. Obtain the transfer function relating 0 and T. [5]

Write a short note on System Stability analysis using Poles and Zeros

of System. [5]
OR

A linear system is described by the differential equation

dy? d d
d_Bt/Z + 3d—§[/ +4y= 2d—3t/ + 1. Find the system poles and zeros of system

and locate them on S-plane. [9]

Represent a generic state space model using block diagram approach
and define the elements of the block diagram. [9]

Explain Pl Controller with neat sketch. [4]

Fig. 7b shows an error time graph. Sketch the PI controller output
with respect to K, = 5, K, = I/sand P, (D) = 20%. [6]

!

Error (%)

o T2 3 —a 3§
t (seconds)
Fig. Q7b
OR

Characteristic equation of the systemisgiven by s*+ 3s® + 35 + 2s + k
= 0. Find value of k, if system is stable, using Routh Hurwitz criterion.

[6]
Explain in detail PD Controller. [4]

2



Q9) a Discuss the importance of controllability in a control system. [4]

b) Find Analytical expressions for the magnitude and phase responses of

1
G(3>: (s+1)(s+3)' Also make plots of the log-magnitude and the

phase using log-frequency in rad/s as the ordinate. [6]
OR
Q10) @ Differentiate between Pl and PD Controller. [4]
b) Explain the steps of sketch the Bode Plot. What are the advantages
and limitations of Bode Plots? [6]
L A & 2
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[5928]-64

M.E. (Mechanical Heat Power/Ener gy Engineering)
ADVANCED MATHEMATICSAND NUMERICAL METHODS
(2017 Pattern) (Semester - 1) (507101)

Time: 3Hourg] [Max. Marks: 50
I nstructions to the candidates:

1) Answer any five questions.

2) Neat diagrams must be drawn whenever necessary.

3) Figuresto theright indicate full marks.

4) Use of electronic pocket calculator is allowed.

5) Assume suitable data if necessary.

Q1) a) Using Regula Falsi method find the real root of the equation

x> —2x—5=0- Correct to two decimal places. [9]
b) Fitastraight line to the following data: [9]
X 0 1 2 3 4 5 6 | 7
y -5 -3 —1 1 3 5 719
Q2) a) Find the Lagrange’s interpolating polynomial for the data: [9]

X | 0] 1] 2|5
y | 2| 3] 12 ]147
b) Solve the system of the equations by using LU decomposition method:[5]

2X+2y+3z=4
4X-2y+z=4
X+5y+4z=3

Q3) a) By Cubic spline find f (1.5) for the data: [5]

x| 1[2]37] 4
y | 1]2]5 1

1
b) Use Romberg’s method to compute Lm dX correct to three decimal

places. [9]

PT.O.



Q4) a)

b)

Q5) a)

b)

Q6) a)

b)

Using power method find the numerically largest eigen value of

25 1 2

A=[1 3 0
[5]

2 —4

Evaluate j 0% sin X dx using Gaussian quadrature 3 point formula.  [5]

Using House Holder’s method reduce the following matrix A to the

tridiazonal form: [9]
1 4
A=3 2 -1
-1 1

Use Runga-Kutta fourth order method to find y(0.2) with h= 0.1 for

the initial value problem represented by a mechanical system

Y Feryy(0)-1. 5]

Using Adams Bashforth predictor corrector method find y at X = 0.4,
given that ;ﬂ =X’ -y, y(0)=1, y(0.1)=0.905125 y(0.2)=0.8212352,
X

y(0.3) =0.7491509. [9]
Use Gauss seidel method to solve the partial differential equation
o’'u du . o

v + 6_y2 = 0 represented by mechanical system carry out five iterations.
Given that: [9]
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Q7) a)  Solve the heat equation a5 = pva for the following conditions: Att=0,

u(x, 0) = 0 where 9<x<1 and u(0,t)=u(Lt)=t where 0<t< % .
Assume step in X as % and step in t as % : [5]
b) Solve the following simultaneous equations by Gausss-Seidel Method.[5]

-X+Yy+4z=3
S5X-y+z=10
2X+8y—z=11

Q8) a)  Use Heun’s method to solve the initial value problem: [9]
/ X— y . .
y'(X)="===, ¥(0)=1 over [0,1] using step size of 0.5.

o’u o
b) Solve o 16@, 0<X<5,0<t<1.25 forthe following conditions:[5]

Atu(0,t)=u(5,t)=0,t>0

u(x,0)=x*(5-x)and —| =0 for 0< x<5. Assume step in X as 1

and step in k as 0.25.
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[5928]-65
M.E. (Mechanical) (Heat Power Engineering)

ADVANCED THERMODYNAMICSAND COMBUSTION

TECHNOLOGY
(2017 Pattern) (Semester - I) (502102)

Time: 3Hourg] [Max. Marks: 50
I nstructions to the candidates:

1)
2)
3)
4)
5)

Ql) g

b)

Q2) &)

b)

Solve any five questions.

Neat diagrams must be drawn whenever necessary.

Figuresto the right side indicate full marks.

Use of steam tables, Mollier charts, scientific calculator is allowed.
Assume suitable data if necessary.

Define compressibility factor and explain the term reduced pressure and
reduced temperature. [9]

A piston cylinder device contain 0.1 m?® of liquid water and 0.9 m3 of
water vapour in equillibrium at 800 kpa. Heat is transferred at constant
pressure until the temperature reaches 350°C. [9]

1)  Whatistheinitial temperature of the water?
i)  Determinethetotal mass of the water.

i)  Calculatethefinal volume.

Explaintheterm critical pressure, critical temperature and triple point of
water. [4]

Onekg of ice at —10°C is alowed to melt in atmosphere maintained at
30°C. The ice and the water so formed rises in temperature to that of
atmosphere Determine; [6]

1)  Entropy change of system considering ice as system.

i)  Entropy changeof surrounding considering atmosphere assurrounding.
i)  Entropy change of universe.

Cp of ice = 2 kj/kgk and latent heat of fusion of ice = 335 kj/kg.

PT.O.



Q3) @ Stateand explain Third Thermodynamics. [3]

b) Explaintheterm Dead State. [3]
c) What issecond law efficiency. [4]
Q4) @ Derivethefirst and second Tds equations. [5]
b) Derivethe Clapeyron equation. [9]
Q5) @ Whatisadiabaticflametemperature. [4]

b) Acetylenegas(C,H.,) isburned completely with 20 percent excessair during
a steady flow combustion process the fuel and air enter the combustion
chamber at 25°C and the products have at 1500 K. Determine: [6]

1)  Theair fuel ratio and
i)  The heat transfer for this process. Take

SUbStance h°f h 298K h_1500K
kJkmol kJkmol kJkmol
CH, 226730 - -

O, 0 8682 49292

N, 0 8669 47073

H.O(g) —241820 9904 57,999

CO, —393520 9364 71078
Q6) @) Explaininversion curve and Joule-Thomson coefficient. [6]
b) DiscussAmagat’'s law. [4]
Q7) Write short notes on (any two): [10]

d  Thermodynamics of Aging and Death.
b) Thermodynamicsof Biological cells.
c) Fugacity and activity.

d) Moleand massfraction.

> >
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[5928]-66
M.E. (M echanical - Heat Power Engineering)
ADVANCED FLUID MECHANICS
(2017 Pattern) (Semester - 1) (502103)

Time: 3Hourg] [Max. Marks: 50
I nstructions to the candidates:

1) Answer any five questions.
2) Neat diagrams must be drawn wherever necessary.
3) Figuresto theright indicate full marks.
4) Use of scientific calculator is allowed.
5) Assume suitable data if necessary.
Q1) @ ExplaintheLangragianand Eulerian descriptions. [6]
b) A steady, incompressible, two-dimensional velocity field isgiven by the
following componentsin the xy-plane: [4]
u=0.20+ 1.3 x+ 0.85y,v=-0.50 + 0.95x — 1.3y
Calculate the acceleration field (find expressions for acceleration
componentsa and ay) and calculate the acceleration at the point (x, y) =
1, 2).
Q2) Derive generalized expression of Navier-stokes equations. [10]
Q3) @ During a high Reynolds number experiment, the total drag force acting
on aspherical body of diameter D = 12 cm subjected to airflow at 1 atm
and 5°C is measured to be 5.2 N. The pressure drag acting on the body
Is calculated by integrating the pressure distribution (measured by the
use of pressure sensors throughout the surface) to be 4.9 N. Determine
the friction drag coefficient of the sphere. The density and kinematic
viscogty of arat lamand 5°Carep = 1.269 kg/mP and v = 1.382 % 10° mé/s.
The drag coefficient of spherein turbulent flow isC_ = 0.2 [9]
b) Explain the concept of Superposition of Plane-Flow Solutions for

irrotational vortex. [5]

PT.O.



Q4) a)

b)

Q35) 8

b)

Q6) &)

b)

Q7) &
b)

Explain adiabatic duct flow with friction and derive expression for fanno
line. [5]

Carbon dioxide enters an adiabatic nozzle at 1200 K with a velocity of
50 m/s and leaves at 400 K. Assuming constant specific heats at room
temperature, determinethe Mach number (i) at theinlet and (ii) at theexit

of thenozzle. Thegasconstant of carbondioxideis R = 0.1889 kJkg- K .
Its constant pressure specific heat and specific heat ratio at room

temperature are ¢, = 0.8439 kJkg-K and k =1.288. [5]

Explain the development of the velocity boundary layer in a pipe with
diagram. [9]

A wind tunnel has atest section that is40 cm in diameter and 60 cm in
length. The air isat 20°C. At auniform air speed of 2.0 m/s at the test
sectioninlet, by how much will the centerline air speed accelerate by the
end of the test section? The kinematic viscosity of air at 20°C is
v =1.516 x 10° m?/s. [5]

Explain the significance of Turbulence modeling. Write equations for
k - € model. [6]

Determinethethickness of boundary layer at thetrailing edge of smooth
plate of length 4 m and of width 1.5 m, when the plate is moving with a
velocity of 4 m/s in stationary air. Take kinematic viscosity of air as

1.5 x10° m?/s. [4]
Illustrate Creeping flow past a sphere. [4]
Write short note on: [6]

)  lrrotational vortex.
i)  Vortex flow.
i)  Doublet.
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[5928]-68
M.E. (M echanical) (Heat Power Engineering)
ADVANCED HEAT TRANSFER
(2017 Pattern) (Semester - 11) (502107)

Time: 3Hourg] [Max. Marks: 50
I nstructions to the candidates:

1)
2)
3)
4)
5)

Ql) 8

b)

Q2) &

b)

Attempt Any Five Questions.

Neat diagrams must be drawn wherever necessary.

Figuresto theright of each question indicate full marks.

Assume suitable data, wherever necessary and mention the same clearly.
Use of steam tables, Mollier chart and calculator is allowed.

Consider 50 mm diameter spherical hot object initially at uniform
temperature of 225 °C suddenly exposed to an ambient of 25°C with
heat transfer coefficient of 500 W/m2-°C. Take density of object
7850 kg/m?3, thermal conductivity = 60 W/m-°C and specific heat
460 Jkg-k. Determine [9]

)  Center temperature 2 min after start of cooling process.
i)  Temperature at a depth 1 cm after start of cooling process.
i)  Energy removed from the sphere during thistime.

What do you mean by Newtonian Heating and cooling? What is|.T.G?
How is developed in Object? [5]

Consider the base plate of a 1200-W iron that has athickness of L=0.5 cm,
base area of A = 300 cm?, and thermal conductivity of k =15 W/m. °C.
The inner surface of the base plate is subjected to uniform heatflux
generated by theresistance heatersinside, and the outer surface | osesheat
to the surroundings at T = 20°C by convection. Taking the convection
heat transfer coefficient to be h = 80 W/m?. °C and neglecting heat |oss
by radiation, obtain an expression for the variation of temperaturein the
base plate, and evaluate thetemperatures at theinner and the outer surfaces.

[5]
What do you mean by Thermal Contact Resistance? What are methods
to reduce the same? [9]

PT.O.



Q3) 8

b)

Q4) &)

b)

Q5) a)

Experimental resultsfor thelocal heat transfer heat transfer coefficient h,
for flow over aflat plate with an extremely rough surface were found to
fittherelation

h (x) = xo1

Where x(m) is the distance from the leading edge of the plate. Develop
an expression for the ratio of the average heat transfer coefficient for a
plate of length x to the local heat transfer coefficient h at x. [9]

Consider laminar flow of afluid over aflat plate maintained at aconstant
temperature. Now the free-stream velocity of the fluid is doubled.
Determine the change in the drag force on the plate and rate of heat
transfer between thefluid and the plate. Assumetheflow to remain laminar.

[5]

Explain physical significance of following dimensionlessnumbers  [5]
)  Peclet Number

i)  Stanton Number

i)  Rayleigh Number

Water entersatubewith fully devel oped vel ocity and uniform temperature
of 20°C. Theinside diameter of thetubeis4 cm and itslengthis9 m. It
Is desired to heat the water to 60°C by maintaining the surface at 90°C
uniform temperature. Determine the mass flow rate to satisfy the above
condition. Take

k=0.64W/m °C, v = 0.62 x10° m?/s, p =995Kg/m?, C = 4187KJkg°C,
B =4.25x10™ per degree Kelvin

Usefollowing correlations
Nu = 0.023 Re *®Pro4, [5]

Explain following terms of mixed convection with neat sketch [9]
)  Assisting flow
i)  Opposing flow

i)  Transverseflow
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b)

Q6) a)

b)

Q7) &

b)

A platetype 200 mm x 300 mm heater isimmersed in water bath at 40°C.
The larger side of heater is maintained vertical. The heater rating is 3.5
kW. Determinethe steady state temperature attended by the heater using
following thermo physical properties. Consider heat transfer from one
side of the plate

k =0.667 W/m°C, v =0.415 x10° m?/s, p = 977.8 kg/m® C, =4187 KJ
kg °C, B = 4.15x10™ per degree Kelvin

For heat transfer by convection use following correlation

Nu = 0.13 (Ra)©®. [5]

Explainwith neat sketch different flow regimesencountered in flow boiling
in a tube under forced convection [9]

The steam at 165°C condensesin the shell side of aheat exchanger over
the tubes through which water flows. Water enters the 4-cm-diameter,
14-m-long tubes at 20°C at a rate of 0.8 kg/s. Determine the exit
temperature of water and the rate of condensation of steam. Take fluid
properties at 85°C and latent heat of steam as 2066.5 kJKkg.

Usefollowing correlations
Nu = 4.6 for laminar flow, Constant heat flux
Nu = 3.66 for laminar flow, Constant wall temperature

Nu = 0.023 Re,*®Pr®4 for turbulent flow, Constant heat flux or wall
temp

[5]

What is the radiation effect? How does it influence the temperature
measurements? [9]

What is a gray body? How does it differ from a blackbody? What is a
diffuse gray surface? [9]
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Figure 1. Physical Properties of Air (1 atm)
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‘: b ¢,k S« TR N A
'C | ke/m? | kJ/kgK  W/mK  m¥hr | kg/hr-m omts o
0T e T 005 | 2ETT 73 | 046 1416 | 0703
2000 1205 0 1005 2592 7.71 6.533 | 1506  0.703
30 1 L1635 | 1005 2073 8.23 6.717 | 1600 0.701 |
000 118 100 2755 875 6904 1696 0.699
so 0 1093 1005 2824 920 | 7.067 | 1795 | 0.098
60 | 1060 1005 | o2god 079 | 72210 | 1897 0.096
20 | 1020 | 1009 3045 0 1028 7823 2109 00902
801 1.000 0w | 3045 1047 7523 2100 0092
00 097 | Lo0o | 3127 1A | 7701 22000 0090
00 0046 | 1000 | 3208 1201 7880 | 2303 0088
120 | 0808 | 1.009 3,336 13.26 Q470 2545 1 0.086
140 | 0834 [ 1013 | 3487 1452 8ATY [ 2780 0.6
0 | 0815 | 1017 3038 IS0 | 8780 3008 | 0.682
180 | 0779 | 1022 3778 1700 | 9070 | 3249 L 0.681
00 | 0746 | 102 3929 1849 | 9380 | 3485 | 0080
Figure 2: Physical Properties of Water (Liquid state)
o b N (R (LR T s <100 Pr
"¢ kg/m?*  KJ/KeKk| W/mK m*hr  kg/hr-m me/s -
O | 9990 4212 | 35093 471 644003 LTRO 1307
[0 | 9997 4191 | 57418 494 JeVRIR 1306 954
201 9982 4183 | 80850 5060 301892 Looe 7.02
30 | 9957 4074 | OLTIN 335 2ERO0R 0X05 542
10 | 9922 4074 | oe3345 0 5510 2350020 0.039 431
5001 9880 4178 | o740 565 197771 05500 3.5
60 | 9832 4178 | 65002 0 378 169305 0478 208
70 | 9778 4187 | 00716 587 146370 0415 253
80 9718 3105 67 4153 5.6 127924 (363 221
90 | V633 4208 | 07995 003 113307 0 05200 192
00 | 9584 4220 | 68227 609 10190 0295 173
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[5928]-69
M.E. (Mechanical) (Heat Power Engg.)
AIR CONDITIONING TECHNOLOGY
(2017 Pattern) (Semester - 11) (502108)
Time: 3Hourg| [Max. Marks: 50
Instructions to the candidates :
1) Answer any 5 questions out of 7.
2) Dlraw neat labelled diagrams wherever necessary.
3) Assume suitable data if necessary and mention it clearly.
4) Use of steam table, p-h chart, Psychrometric chart and scientific calculator is
allowed.
5) Figuresto theright side indicates full marks.
Q1) & Explainthesignificanceof Dry bulbtemperature, Relative humidity, ADP
and Air washer. [4]
b) What is Air refrigeration system? Explain with neat sketch of Vapor
Compression Cycle. [6]
Q2) @ Explainthelocal and central Air Conditioning system. [4]
b) 30 m¥*min of stream of moist air at 15°C DBT and 13°C WBT are mixed

with 12 m3/min of a second stream at 25°C DBT and 18°C WBT.
Barometric pressure is one standard atmosphere. Determine the dry bulb
and wet bulb temperature of the resulting mixture. [6]

Q3) 100 m*min outdoor air at 43.3°C DBT and 37% relative humidity is mixed
with 200 m¥min of air at 38.2°C DBT and 24.5°C WBT. The mixed air is
dehumidifiedfirst by acooling coil having bypassfactor of 0.32 and apparatus
dew point of 15°C and then by a chemical dehumidifier at 30°C dry bulb
temperature. Air isthen passed over a cooling coil whose surface temperature
IS 15°C and bypass factor 0.26. calculate: [10]

a)
b)
c)
d)

Capacity of two cooling coilsin tons of refrigeration.
Capacity of coil dehumidifier inkg/min.

Capacity of chemical dehumidifier in kg/min.

Total dehumidifying capacity of the systemin kg/min.

PT.O.



Q4) Thefollowing datarelatesto the officeair conditioning plant having maximum
Seating capacity of 25 persons:

Outside design condition = 34°C DBT, 28°C WBT
Inside design conditions = 24°C DBT, 50% RH
Solar heat gain = 9000 W

Latent heat gain per person =100 W

Sensible heat gain per person =95W

Lighting Load = 2300 W

Sensible heat load from other sources = 11600 W

Infiltration load =15m¥min

Assure 40% fresh air and 60% of recalculated air passing through the
evaporator coil and the by-pass factor of 0.15, find the dew point temperature
of the coil and the capacity of the plant. [10]

Q5) @  Describe the procedure for the Duct design. [4]
b) Withthehep of example, explain equa friction method of Duct design.[6]

Q6) @ Write down the difference between water cooled VRV and air cooled
VRV. [4]

b) Short noteon: [6]
)  Desiccant Dehumidification.
i)  Typesof ventilation system.

Q7) @ Explainthesignificanceof chiller ceiling and chiller beams. [4]

b) Explainthe openloop and closeloop control system for air conditioning

system. [6]
VVVV
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[5928]-7
M.E. (Civil-Construction & Management)
OPERATIONSRESEARCH
(2017 Credit Pattern) (Semester-11) (501029)

Time: 3Hoursg] [Max. Marks: 50
I nstructions to the candidates:

1
2)
3)
4)
5
6)

Ql) a)

b)

Q2) a)

b)

Answer Q.1or Q.2, Q.30or Q.4,Q.50r Q.6 and Q.7 or Q.8.
Neat diagrams must be drawn wherever necessary.
Figuresto the right indicate full marks.

Assume suitable data, if necessary and clearly state.

Use of cell phone is prohibited in the examination hall.
Use of electronic pocket calculator is allowed.

Discuss the scope and limitations of Operations Research. [4]

Give the values of x so that the following function is a concave function

[5]
) F(x)=6x—6x—6
i) F(x)=2x'—x
OR

A company sells two different products A and B making a profit of
Rs. 40 and Rs. 30 respectively. They are produced by a common
production process and are sold in two different markets. The production
process has a capacity of 30,000 man-hours. It takes 3 hours to produce
a unit of A and 1 hour to produce a unit of B. The maximum number of
units of A and B that can be sold in the market are 8,000 and 12,000
respectively. Formulate the linear programming problem. [4]

What is meant by Sensitivity Analysis? Discuss various changes in the
parameters of a Linear Programming method that can be studied under
this. [9]

PT.O.



Q3) a)

b)

Q4) a)

b)

Q5) a)

b)

Q6) a)

b)

[5928]-7

Determine optimum solution by using VAM for following transportation

problem. [9]
Destination
1 2 3 4 5 Supply
A 12 (31 (14| 11| 14 4
Origin B 19 (17 [ 17| 13| 18 8
C 10 (11 (12| 19] 12 9

Demand 3 3 4 5 6

Discuss the multistage decision process adopted for optimization of
problems. Also, elaborate its applications in Construction Industry. [4]

OR
Solve the following assignment problem to minimize the cost [9]
1 2 3 4
A (21 |21 |17 ]12
B (22 |22 |18 |13
C |28 |27 |24 |18
D (19 [18 |25 |13
Describe the method of optimization using Golden section method. Use
suitable example. [4]

Differentiate between constrained and unconstrained problem with the

help of suitable examples. [8]
Solve the following NLP with Lagrangian Multiplier technique. [8]
Maximize Z = 2x° —7x3 +12 XX,

Subject to

2x,+5x, =98

X,,X, 20

OR

Solve the following two variables unconstrained nonlinear problem using
gradient search method for two iterations with initial trial solution (0,0)

Maximize f(x)=8x, — x; —12x, —2x; +2 XX, [8]
Explain the steps to be followed to solve an NLP using Newtons Method.
[8]



Q7) a)

Interarrival and service time in a waiting line problem have the following

frequency distribution based on 100 such iterations. [8]
Interarrival time (min) 3 6 | 9 | 12|15 | 18
Frequency 6 9 | 24| 38 |16 | 7

Random numbers: 9 , 11, 90, 64, 37, 29, 43, 78, 87, 56

Servicetime(min) | 4 | 6 | 8 [ 10| 12

Frequency 4 10] 20| 42| 24

Random numbers: 15, 19, 61, 49, 54, 73, 85, 96, 31, 22
Calculate average waiting time and average idle time.

b) Explain clearly the following terms (8]
)  Strategy
i) Payoff matrix
i) Saddle point
iv) Players

OR
Q8) a) A firm is considering replacement of machine, whose purchase cost is

Rs. 10,000. The running (maintenance and operating) costs are found
from experience to be as follows: [8]
Year 1 2 3 4 5 6 |7
Operating cost (Rs.) 1500 | 1900 |2300 |2900 | 3600 {500 5500
Resale value (Rs.)  [5000 |2500 {1250 | 600 | 400 [400 (400
When should the machine to be replaced?

b) Auto vehicles arrive at a petrol pump having one petrol unit, in Poisson’s

[5928]-7

fashion with an average of 10 units per hour. The service time is distributed
exponentially with a mean of 3 minutes. Find the following: [8]
1)  average number of units in the system

i) average waiting time for the customers

i) average length of queue

iv) utilization factor for the petrol pump

& B ¥
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[5928]-70
M.E. (Mechanical) (Heat Power Engineering)
MEASUREMENTSAND CONTROLS
(2017 Pattern) (Semester-I1) (502109)

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

1)
2)
3
4)

5)

Ql) g

b)

Q2) &

b)

Q3) 8
b)

Q4) g

Solve any 5 questions.

Neat diagrams must be drawn wherever necessary.

Figuresto the right indicate full marks.

Use of logarithmic tables, dide rule, mollier charts, electronic pocket calculator
and steam tables is allowed.

Assume suitable data, if necessary.

Explainthevarietiesof driftsof input-output relationswith schematics.[5]

Differentiate between deflection and null type of instrumentswith suitable
examples. [9]

Enumerate the types of errors in measurements. Explain standard and

probable error. [6]
Explain Allen salt velocity method and ultrasonic flow meter. [4]
Explain the measurestaken to minimize the systematic errors. [5]
Explain with neat sketch the working of hot wire anemometer. [9]
Explainthefollowing terms: [4]
1)  Static error

i)  Dynamicerror
i)  Probable error

IV) Mean Standard Deviation.

PT.O.



b)

Q5) 8

b)

Q6) a)
b)

Q7) 8
b)

Q8) 8
b)

Calculate correlation coefficient from following data: [6]

N=10, ¥X=350, YY=310, X(X-35)*= 162, ¥(Y-31)?= 222, ., (X-35)(Y-31) = 92.
Alsofind regressionlineY on X.

Differentiate between systematic and random errors. Also explain the
sources of these errors. [4]

Find of correlation between marks given by X and'Y asgiven below:[6]

X |52 (5342 |60|45|41 |37 38 |2|2/

Y |[65|/68 (4338|7748 |35 |30|25 |30

Explain the construction and working of turbine flow meter. [9]
What are the method of measuring humidity and liquid level ? [5]
How do you measure frequency and phase angle. [4]

Explain construction and working of the torque measurement devices,

[6]

Explaintheworking of PI hydraulic controller. [9]
Explainindetail working of electronic proportional controller. [9]
e o o
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[5928]-71
M.E Mechanical (Heat Power Engineering)
COMPUTATIONAL FLUID DYNAMICS
(2017 Pattern) (Semester - 111) (602113)

Time: 3Hoursg| [Max. Marks: 50
I nstructions to the candidates:

1)
2)
3)
4)
5)

Ql) 8

b)

Q2) &
b)

Q3) g
b)

Q4) g

b)

Answer any five questions

Neat diagrams must be drawn wherever necessary.
Figures to the right indicate full marks.

Use of electronic pocket calculator is allowed.
Assume Suitable data jf necessary.

Explain the mathematical nature of parabolic equation and their physical
boundary conditions. [4]

Explain the Transport equation in differential form and explain the
significance of each term. [6]

Describe the physical meaning of Substantial and Local Derivative. [4]

Explain the difference between explicit and implicit methods with its
significant. [6]

Explain QUICK Convection Scheme. [4]

Explain Solution of two dimensional steady heat conduction equation
using explicit approach. [6]

Writetwo dimensional heat convection-diffusion equation and discretize
it with finite volume method. [7]

Write the difference between FEM and FVM. [3]

P.T.O.



Q5) a)
b)

Q6) a)

b)

Q7) 8

b)

Derive the Navier-Stoke's equation for incompressible flow. [4]

Explainthesignificanceof 1 -D transient convection-diffusion system.[6]

Explain use of SIMPLE agorithm for solution of 2-D Navier Stokes
equations. [6]

Importance of Pressure correction method in SIMPLE algorithm.  [4]

Explainthe necessity of turbulence modeling in CFD. Explain Reynolds
average Navier stoke (RANS) in details. [9]

Explain the (i) k-g turbulence model and (ii) k-o turbulence model. [5]

G
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[5928]-72
M.E. (Mechanical) (Heat Power Engineering)

DESIGN OF HEAT TRANSFER EQUIPMENTS

(2017 Pattern) (Semester - 111) (602114)

Time: 3Hourg| [Max. Marks: 50
| nstructions to the candidates:

1)
2)
3)
4)
5)

Ql) 3

b)

Q2) &
b)

Answer any five questions.

Neat diagrams must be drawn wherever necessary.
Figures to the right indicates full marks.

Use of calculator, steam tables is allowed.

Assume suitable data, if necessary.

Classify heat exchanger according to construction type and explain
the characteristics of each type. [4]

Consider a shell and tube heat exchanger constructed from a 0.0254m
OD tube to cool 6.93 kg/s of a 95% ethyl alcohol solution (Cp = 3810
Jkgk) from 66°C to 42°C using water available at 10°C (Cp = 4187
Jkgk) at aflow rate of 6.30 kg/s. In the heat exchanger 72 tubes will
be used. Assume that the overall coefficient of heat transfer based on
the outer tube area is 568 W/m?k. Calculate the surface area and the
length of the heat exchanger for each of the following arrangements.
[6]
1)  Parallel flow shell and tube heat exchanger
i) Counter flow shell and tube heat exchanger

Explain chain rule Methodology for heat exchanger effectiveness. [4]

Hot oil is to be cooled by water in a 1-Shell Pass and 8 tube passes
heat exchanger. The tubes are thin walled and are made of copper with
an internal diameter of 1.4cm. The length of each tube pass in heat
exchanger is 5m and the overall heat transfer coefficient is 310
N/m?°C. Water flows through the tubes at a rate of 0.2 kg/s and the ail
through the shell at a rate of 0.3 kg/s. The water and oil enter at
temperature of 20°C and 150°C respectively. Determine the rate of
heat transfer in the heat exchanger and the outlet temperature of the
water and the ail. (Take e = 0.47) [6]

P.T.O.



Q3) A shell and tube heat exchanger isdesigned to cool the shell side lubricating
oil from 65°C to 60°C following are the specifications for the shell and
tube heat exchanger. [10]

Tube outside diameter = 19 mm

Tube wall thickness = 1.2 mm

Tube pitch = 25 mm sguare layout

Number of baffles = 14

Cross flow area near the shell centerline - 0.04429 m?
Number of effective tube rows crossed in one window zone = 3.868
Flow area through the window zone = 0.0126/m?
Oil flow rate = 36.3 kg/s

Ideal tube bank friction factor = 0.23

Number of effective tube rows baffle section = 9
Shell side Reynolds number = 242

Oil density = 849 kg/m?®

Factorsfor various|eakage and bypassflowsfor the pressure drop correction
are

a) 0.59 for baffle to shell and tube to baffle leakage stream
b) 0.69 for baffle to shell bypass stream and
c) 0.81 for unequal baffle spacing on inlet and exit baffle sections.

Calculate shell side pressure drop

Q4) @ What are various experimental techniques for determining surface
characteristics. Explain any one. [9]

b) Explainthe maor operating parameters that has to be considered while
selecting heat exchanger. [9]
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Q5) 3

b)

Q6) a

b)

Q7) 9
b)

[5928]-72

What are the various materials used for the construction of cooling
towers. Explain in detail. [5]

Explain the various factors affecting the performance of cooling towers.

[5]

What is the role of insulation in the design of furnace? Explain any
four insulations. [5]

What are the different parameters considered for furnaces design. [5]

Explain the concept of heat pipe with neat sketch. [9]
Write a note on heat transfer augmentation techniques. [9]
L A & 4
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[5928]-75
M.E. (Artificial Intelligence and Data Science)
ARTIFICIAL INTELLIGENCE
(2017 Pattern) (Semester - 1) (510501)

Time: 3Hourg| [Max. Marks: 50
| nstructions to the candidates:

01)

Q2)

03)

04)

05)

Q6)

1) Attempt Q1 or Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right indicate full marks.

4)  Assume suitable data, if necessary.

What is an Intelligent agent? Explain the high level architecture of
intelligence agent. [9]

OR

Explain Bayes theorem in probabilistic reasoning. [9]

Compare informed and un informed searches. Give an informed search
with example and pseudocode. [9]

OR

Explain reinforcement learning. [9]

a) What is resolution by refutation? Explain with an example and

pseudocode. [8]

b) Explain forward space planning with an example. [8]
OR

a) Explain the applications of Al in credit card fraud analysis. [8]

b) What is recommender system? How do you predict rating in
recommender system? [8]

PT.O.



Q7) a)

08) a)

b)

[5928]-75

Give the air cargo transport application in PDDL. [8]

Explain unification algorithm in inference of first order logic. [8]
OR

What is Hill climbing search? Explain with pseudocode and its

limitations. [8]

How do you apply genetic algorithm in n queens problem? [8]
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[5928]-79

M.E. (Artificial Intelligenceof Data Science)
VIRTUAL REALITYAUGMENTED REALITY
(2017 Pattern) (Semester-11) (510504)

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

1) Attempt Q1 or Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8, Q9 or Q10, Q11 or Q12.

2) Neat diagram must be drawn wherever necessary.

3) Figuresto theright side indicates full marks.

4) Assume suitable data if necessary.

Q1) & Explain how Geometric modeling isdone. [4]
b) How 3D rotation done? Explain. [4]
OR
Q2) & Compare VR with MR. [4]
b) Explainvariousnavigation tools. [4]
Q3) How does the VR create depth perception. [8]
OR
Q4) What ismulti-frame Rate Rendening. [8]
Q5) How SLAM isusein different applications. [9]
OR
Q6) What isoutdoor tracking is done? Explain with examples? [9]

Q7) Enlist thetype of marker with respect to AR? Explain any onein details? [9]
OR
Q8) What isdifference between markerless of marker AR? [9]

PT.O.



Q9) Explainindetails VR content creation.
OR

Q10)Write overview of game development in unity IDE.

Q11)Write a short note on:
d VRSDK
b) AR TOOLKIT

OR
Q12)Explain AR core and AR Toolkit in details?

[5928]-79 -
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M.E. (Civil) (Construction Management)
ENVIRONMENT AND ENERGY FOR SUSTAINABLE
CONSTRUCTION
(2017 Pattern) (Semester-111) (601033)

Time: 3Hourg] [Max. Marks: 50
I nstructions to the candidates:

1) Attempt Q.1or Q.2,Q.30r Q4,Q.50r Q.6, Q.7 or Q.8, Q.9 or Q10.

2) Neat diagram must be drawn wherever necessary.

3) Figuresto theright indicate full marks.

4) Assume suitable data, if necessary and clearly state.

5 Useof cell phoneis prohibited in the examination hall.

6) Use of electronic pocket calculator is allowed.

Q1) @ Explaintheconcept of Environment. What arethedifferent Environmental

Impact Factors to be considered when construct the Airports? [9]
b) Explainthestepsinvolvedin EIA Process. [9]

OR
Q2) @ Enlist basic steps involved in Socio economic assessment. [9]
b) What do you mean of “Fiscal impacts Analysis’. Write down its
Importance. [9]

Q3) @ Enlist the different types of Environment and pollution control Lawsin

India. Explain any oneindetail. [9]
b) ExplaintheRoleof Financia Institutionsand corporate banksfor Energy
Efficient Projects. [9]

OR
Q4) @ Explain the outline of basic steps in performing the socio economic
assessment for Post COVID [9]
b) Explainindetailson COP? [5]
Q5) @ Explaindiffered payment financing? [9]
b) Explain the ESCOs and their role in development of energy efficient
projects. [5]

OR

PT.O.



Q6) a)
b)

Q7) 8

b)

Q8) a)

b)

Q9) 8
b)

Q10)a)
b)

[5928]-8

Explain the Role of UNFCCC. [9]
Explain CDM? Explain the Methodology & Procedures for CDM in
detail. [5]

Explain the ESCOs and their role in development of energy efficient

projects. [9]

Explain therma phenomena and active HVAC system used in energy

efficient structures? [9]
OR

Explain points should be considered to carry energy audit of abuilding?

[5]

Explain what is meant by passive heating with neat sketch. [9]

Explainwhat isenergy management and itsimportance. [9]

Explain how to improve power factor. [9]
OR

Explain differed payment financing? [9]

Explain onimprovement of boiler efficiency. [5]

& B ¥
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[5928]-80

M.E. Computer (Artificial Intelligence & Data Science)

SOFT COMPUTING & DEEP LEARNING
(2017 Pattern) (Semester - I1I) (610501)

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

D
2)
3)
4

01) a)

b)

02) a)

b)

03) a)

b)

04) a)

b)

Answer any five questions.

Neat diagrams must be drwan wherever necessary.
Figures to the right side indicate full marks.
Assume suitable data if necesssary.

Why is Hybrid soft computing Systems are required? Explain any one
of the Hybrid System Approaches in Soft computing with neat diagram

explaining its application in real world. [4]
Explain working of Genetic algorithms with encoding, selection and various
operators. (4]
How you will compare Classical sets any Fuzzy sets. [2]

Draw block diagram for Fuzzy Expert system and explain working of

each Block. (4]
Explain fuzzification with any two fuzzification methods. [4]
What to defuzzification? Why it is required? [2]]

What are applications Deep Neural Network? Explain its working with
diagram. [4]
Explain Neural network architectures: back propagation algorithm. [4]
Compare Shallow and Deep Neural Networks. [2]

Explain with example how ReLU heuristics are applied to avoid to bad

local optima. (4]
Explain Learning Parameters of a feedforward neural network. [4]
Why PCA is used in Deep Learning. [2]

PTO.



05) a)

b)

06) 2)
b)

Q7) a)
b)

08) a)
b)

What is application Guided back propagation as a variation in Neural

network. (4]
What is the problem of the vanishing/exploding gradient. How RenNet
Handles the problem of the vanishing/exploding gradient? [4]
Write Any two applications of Convolutional Neural Networks. [2]
What is need of LSTM? Draw and explain working of LSTM. (4]
Explain working principal of RNN. (4]
Why to apply GRU in sequence models? [2]
Design washing machine controller applying fuzzy techniques. [5]

Design a model applying Genetic Algorithm in solving resource planning
problem. [S]

Write a Short note on various Cross over operators used in GA.  [5]

Design a solution to solve 0-1 knapsack problem using Genetic
Algorithms. Explain with example how you will implement this using
suitable encoding, Crossover, and Mutation techniques along with
selection of Objective function. [5]

303 OV
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[5928]-81
M.E (Artificial Intelligence and Data Science)
SCALABLE DATA SCIENCE

(2017 Pattern) (Semester - 111) (610502)

Time: 3Hoursg| [Max. Marks: 50
I nstructions to the candidates:
1) Answer Qlor Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8, Q9 or Q10, Q11 or Q12.
2) Neat diagrams must be drawn wherever necessary
3) Figures to the right indicate full marks.
4) Assume suitable data if necessary.

Q1) Elaborate various challenges associated with big dataanalysis and discussthe

use of bloomsfilter with suitable example. [9]
OR
Q2) Explain Misra-Griessketch agorithm with suitable example. [9]

Q3) Compare and contrast RDDs versus Data frames. What are the benefits of
using Data frames over RDDs? [9]

OR

Q4) Explain the use of RDDs transformations and actions WRT Apache Spark
SQL. Compare and contrast RDDs versus Data Frames. [9]

Q5) Explain statistical calculations skewness, Kurtosis, Covariance, Covariance
matrices using suitable examples. [9]

OR

Q6) List various correlation methodsto achieve parallelism in Apache spark. [9]

P.T.O.



Q7) Enlist various API types that are compatible with Spark? How is feature
selection used in pipeline? [9]

OR

Q8) Explaindefault level of parallelismin Apache Spark and give suitable example
of K-Means clustering in Spark. [9]

Q9) Elaborate different kinds of graphs used in Spark? What are the structural

operators provided in the Grapx library? [9]
OR
Q10)Can Apache Spark handle graph processing? Justify your answer. [9]

Q11)Elaborate set operations using Spark R data frames. Explain advantages and
limitations of using R environment. [5]

OR

Q12)Explain how Spark is good at low latency workloads like graph processing
and machinelearning? [9]
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[5928]-82
M .E. (Chemical Engg.)
MATHEMATICAL AND STATISTICAL METHODS
(2017 Pattern) (Semester-1) (Theory) (509101)

Time: 3Hourg] [Max. Marks: 50
I nstructions to the candidates:

1) Answer total 5 questions from the following.

2) Neat diagrams must be drawn wherever necessary.

3) Figuresto theright indicate full marks.

4) Assume suitable data if necessary.

Q1) @ Solvethedifferential equation by power seriesmethody —y=0. [5]

b) Expand the following function in terms of Legendre polynomialsin the
interval =1 < x> 1f(X) = X%+ 2¢ —x 3. [5]

Q2) @ Findthepotentia intheinterior of asphere of unit radiuswhen the potential
on the surface is f(6) = cos?0. [6]

b) ExplainLaplaceequationincylindrical form. [4]

Q3) @ Obtain the Laplace's equation in two dimensions for heat flow. [9]
b) Write anote on series of complex terms. [9]

Q4) @ Evauate fi (x* +iy)dz aong the pathsy = x and y = X2. [5]

b) Find the Laurent’s expansion of f(2) = (7z—2)/[(z+ 1) z(z— 2)] in the
region1l<z=1<3. [9]

Q5) @ Inacertain college, 4% of the boys and 1% of girls aretaller than 1.8m.
Further more 60% of the students are girls. If a student is selected at
random and is found to be taller than 1.8m. What is probability that the

studentisagirl? [6]
b) State the steps in constructing Latin square & differentiate between
statistics and parameter? [4]

PT.O.



Q6) a)

b)

Q7) &

b)

Q8) a
b)

The mean of two single large samples of 1000 and 2000. members are
67.5inchesand 68.0 inchesrespectively. Can the samplesberegarded as
drawn from same population of standard deviation 2.5 inches (Test at

5% level of significance). [9]
What types of errors are associated in testing hypothesis. [3]
Distinguish between experimental and extraneousvariables. [2]

The following data are the number of seeds germinating out of 10 on
damp filter paper for 80 sets of seeds. Fit abinomial distribution to these
data: [6]

X101 2 3| 4 5 6 7 8 9 110

Y| 62| 28| 12, 8| 6 | 0| 0] 0| 0]O0

Discuss the procedure to calcul ate the mean from ungrouped data? [4]

Write note on rank correlation coefficient. [9]

Fit a straight line y = a + bx to the following data by method of |east
squares. [5]

x: 0 1 3 6 8
y: 1. 3 2 5 4
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[5928]-83
M.E. (Chemical Engineering)
PROCESSOPTIMIZATION
(2017 Pattern) (Semester - 1)(509102)
Time: 3Hourg] [Max. Marks: 50

I nstructions to the candidates:

1)
2)
3)
4)
5

Ql) g
b)

Q2) &)
b)

Q3) a)

b)

Answer any five questions.

Neat diagrams must be drawn wherever necessary.
Figuresto the right side indicate full marks.

Use of calculator is allowed.

Assume suitable data if necessary.

Define Optimization. Explain Nature and Scope of Optimization.  [5]

Write short note on unimodal and multimodal function. [9]

Explainindetail unimodal and multimodal function. [9]

Explainin detail Optimality Conditionsfor One Dimensional and Multi
Dimensional Optimization. [9]

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

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

Q4) Explain Cubic Search Method and Successive Quadratic Estimation.  [10]

PT.O.



Q5) Solvethefollowing using Powell’s Method. [10]

F=X2+X,2=2X,~4X,+5

Q6) @ Explain the differences between Genetic Algorithm and traditional

methods. [9]
b) What isfitnessfunctionin Genetic Algorithm? [3]
c) Whatis‘Mutation’ in Genetic Algorithm? [2]

Q7) Minimizeusing Linear Programming: [10]

F=4X +5Y
Subjected to

10X +Y >10

oX +4Y > 20

3X+7Y >21

X +12Y >12

X>0andY >0

Q8) Write short notes on:

ad Stepsinsimulated annealing algorithm. [9]
b) Priori approach for Multi-objective optimization. [9]
e
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[5928]-84

M_.E. (Chemical Engineering)
ADVANCED SEPARATION PROCESSES
(2017 Pattern) (Semester - 1) (509103)

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

1) Answer any five questions.

2) Neat diagrams must be drawn wherever necessary.

3) Figuresto theright indicate full marks.

4) Useof an electronic pocket calculator is allowed.

5) Assume suitable data, if necessary.

6) Useof cell phone or Mobile phone is strictly prohibited in the examination hall.

Q1) & Explainin brief recent advancesin separation techniques based on size,

surface properties, ionic properties. [7]

b) State types and choice of membranes. [3]

Q2) @) Describeinbrief : Spiral Wound module with aneat diagram. [5]
b) Write ashort note on Sirofloc filter. [9]

Q3) @ Explainin brief various adsorption techniques. [9]
b) Describein brief Gas Chromatographic technique. [9]

PT.O.



Q4) @ Which are different types and choice of adsorbents and adsorption
isotherms? [5]

b) Describein brief PSA and TSA process in adsorption. [9]

Q5) Explain in brief working principle, mechanism and Design aspects of

Prevaporation with Schematic diagram. [10]
Q6) @ Explainin brief equipment used for el ectrophoresis. [7]
b) State applications of lon-Exchange. [3]

Q7) @  Distinguish between Reactivedistillation and Reactive extraction.  [5]

b) Writeashort noteon : Supercritical fluid extraction. [9]
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[5928]-85
M.E. (Chemical)
RESEARCH METHODOLOGY
(2017 Pattern) (Semester - 1) (509104)

Time: 3Hourg] [Max. Marks: 50
I nstructions to the candidates:

1)
2)
3)
4)
5)

Ql) &

b)

Q2) &)

b)

Q3) a)

b)

Answer any five questions.

Neat diagrams must be drawn whenever necessary.
Figuresto the right side indicate full marks.

Use of calculator is allowed.

Assume suitable data, if necessary.

What are the different types of research? Discuss the importance of
applied research with suitable example. [9]

Research is nothing but proper fact finding method. Do you agree or
disagree with this statement? Give suitable reasoning and example to
support your answe. [9]

Calculate the correl ation coefficient between following variablesA & B.
Usethefollowing datatable: [9]

A 1 3 5 7 8 10
B 8 12 15 17 18 20

Explain how to carry out linear regression analysis using computer
program. What isthe significance of R2 value? [9]

What do you mean by experimental design. Explain in detail various
steps used in experimental design. [5]

Explainindetail factorial (2¢) design with asuitable example. [9]

PT.O.



Q4) a) Explain the criteriaof goodness of a measurement scale. [9]

b) Enumeratethe different methods of collecting data. [9]

Q5) @ How error analysisisdone? Generally what percent of limitisallowed in
error analysis? [6]

b) Explainthevariouscriteriafor choosing right graph. Support your answer
with suitable examples. [4]

Q6) @  Write ashort note on ‘ Experience Survey’ explaining fully its utility in
exploratory research studies. [9]

b) Discuss the important factors to be considered during presenting a

research idea. [9]
Q7) @ Explainindetail thedifferent types of citation methods. [9]
b) Writeanoteon “Plagrismin research”. [9]

Q8) Explain the difference in journal publications, conference and short
communication. Discuss about impact factor of aresearch journal. [10]

> > >
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[5928]-86
M.E. (Chemical Engineering)
ADVANCED TRANSPORT PHENOMENA
(2017 Pattern) (Semester - II) (509107) (Paper - I)

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

1) Answer any five questions.

2) Assume suitable data, if necessary.

3) Neat diagram must be drawn wherever necessary.

4) Use of electronic pocket calculator is allowed.

Q1) Derive the following velocity profile relation of a fluid flowing inside a circular
pipe, starting with the continuity equation and the r, # and z-equation of
motion. Assume no radial and tangential flow components. [10]

b = (4-1)R {1_(17}
4ul R

02) A semi-infinite body of liquid with constant density and viscosity is bounded
below by a horizontal surface (the xz-plane). Initially the fluid and the solid are
at rest. Then at time t = 0, the solid surface is set in motion in the positive x
direction with velocity v, as shown in Fig. Find the velocity v, as a function of
y and ¢. There is no pressure gradient or gravity force in the x direction, and
the flow is presumed to be laminar. [10]

= ()
Fluid In
unsteady
flow

PTO.



03) Derive the following temperature profile equation for a cylindrical wire with
electric heat source assuming S_=1°/k as the rate of heat production per unit

2 2
volume.T-T, = 8412 {1—(%) } [10]

Q4) Derive the final equation of energy change for Non-isothermal systems starting
from the basic conservation of energy equations with suitable assumptions.[10]

05) Discuss the time-smoothing of the equations of continuity and motion for
component ‘A’ disappearing by an n™ order chemical reaction in rectangular
coordinates. [10]

06) A fluid stream emerges from a chemical plant with a constant mass flow rate
w and discharges into a river (see Fig.). It contains a waste material A at mass
fraction W, which is unstable and decomposes at a rate proportional to its

concentration according to the expression, 7, =—kp, that is, by a first-order
reaction. To reduce pollution it is decided to allow the effluent stream to pass
through a holding tank of volume V, before discharging into the river. The
tank 1s equipped with an efficient stirrer that keeps the fluid in the tank at very
nearly uniform composition. At time t = 0 the fluid begins to flow into the
empty tank. No liquid flows out until the tank has been filled up to the volume
V. Develop an expression for the concentration of the fluid in the tank as a
function of time, both during the tank-filling process and after the tank has
been completely filled. [10]

Volume flow
rate 0 =w/p
e\ /
Volume flow rate Q =w/p Concentration
TR S A A R R ;{\\ Aap

Rt ALh : T
(oncentration of A

in effluent p 4,

Well-stirred tank
with volume V
{b)

Fig. Effluent Discharge,
a) Effluent discharged to river,
b) Effluent decomposed in CSTR and then discharged to river.
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Q7) Describe the operation of a binary splitter in terms of macroscopic model,
one of the commonest and simplest separation devices (see Fig.) Here a
binary mixture of A and B enters the apparatus in a feed stream at a molar rate
F, and by some separation mechanism it is split into a product stream with a
molar rate P and a waste stream with molar rate W. The mole fraction of A (the
desired component) in the feed stream is z, and the mole fractions in the

product and waste streams are y and x, respectively. [10]
Feed .. . 1___* F‘II::‘.':lei_'t
R MY | ~ P, v, Y

Binary Splitter

08) a) Discuss the Chilton & Colburn ‘J’ factor analogy in brief. [5]

b) A spherical drop of water, 0.05 cm in diameter, is falling at a velocity of
215 cm/s through dry, still air at 1 atm pressure with no internal circulation.
Estimate the instantaneous rate of evaporation from the drop, when the
drop surface is at T ;= 70°F and the air (far from the drop) is at
T,= 140°F. The vapor pressure of water at 70°F is 0.0247 atm. Assume
quasi-steady state conditions. Neglect the solubility of air in water. Data
required : ¢ = 3.88x107° gmoles/cm’, p=1.12x10"g/cm’?, £ =1.91x10"
g/emss, D, . = 0.292cm?/s. [5]

303 TV
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[5928]-87
M.E. (Chemical Engineering)
ADVANCED PROCESS CONTROL
(2017 Pattern) (509108) (Semester - 11)

Time: 3Hourg| [Max. Marks: 50
Instructions to the candidates :

1) Answer any five questions.

2) Neat diagrams must be drawn wherever necessary.

3) Figuresto theright side indicate full marks.

4) Useof calculator is allowed.

5) Assume suitable data if necessary.

Q1) @ Discuss the State-space representation of a chemical process. [9]
b) WhatisProcess|dentification? State the differences between Theoretical
Modeling and Process | dentification. [9]
Q2) A 2x2MIMO process has the following steady-state gain matrix [10]
110
10 1

Calculate the singular values and the condition number of the system and
comment on the conditioning of the system.

Q3) Explainthestability analysisof Discrete-time systemsin the complex plane.[10]

Q4) Designacontroller for the first-order process whose transfer functionisgiven

by: [10]
5.0
S =——
9s) 8s+1
Using the IMC strategy. Convert this controller to the conventional feedback
form.

PT.O.



Q5) Discusstheimportant issuesin Plant wide Control of achemical process.[10]

Q6) @ Explainindetall the Override control of aboiler system with neat figure.

[5]
b) What is Cascade Control? Explain the cascade control of a jacketed
CSTR with aneat diagram. [9]

Q7) Explain the concepts of Dynamic Matrix Control (DM C) with equations and
the response graph. [10]

Q8) Desgnacontroller for thefollowing first-order system using the Direct Synthesis

controller design approach : [10]
0.66
S) =
9s) 6.7s+1
VVVV
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[5928]-88

M.E. (Chemical Engineering)
ADVANCED REACTION ENGINEERING
(2017 Pattern) (Semester -11) (509109)

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

1) Answer any five questions.

2) Neat diagrams must be drawn wherever necessary.

3) Figuresto theright indicate full marks.

4) Use of logarithmic tables dlide rule, Moallier charts. Electronic pocket calculator

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

Q1) Explain in detail segregated flow model and dispersion model with help of
sketch for the analysis of non-ideal reactors. [10]

Q2) Caculatethemassflux of reactant A to asingle catalyst pellet 1 cmin diameter
suspended in a large body of liquid. The reactant is present dilute
concentrations, and the reaction is considered to take place instantaneously at
the externa pellet surface (i-e C, . = 0). The bulk concentration of reactant is
1.0 M nd the free system liquid velocity is0.1 m/s. The kinematic viscosity is
0.5 centistoke and the liquid diffusivity of A is 10 m#sec, T = 300K. [10]

Q3) Explainindetailsmodelling diffusionwith reaction. [10]

Q4) Discuss about: [10]
a) Stateof aggregation.

b) Earlinessand latenessof fluid mixinginthevessel.

Q5) Derive the expression relating time and conversion for shrinking core model
for spherical particles of radius R and unreacted core radiusr_of unchanging
sizefor diffusion through ash layer control. [10]

PT.O.



Q6) Writeadetail noteon: [10]
a) Effectiveness factor.
b) Progressive conversion model.

Q7) Determine the amount of catalyst required in packed bed reactor for 80%
conversion of 1000 mol/minif C, = 8 mol/m? of feed. [10]

Q8) Write note on isothermal and adiabatic fixed bed reactors with suitable
illustration. [10]
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[5928]-89
M_.E. (Chemical)
PROCESSMODELING & SSIMULATION
(2017 Pattern) (Semester - I11) (509113)

Time: 3Hourg] [Max. Marks: 50
I nstructions to the candidates:
1) Answer any 5 questions.
2) Neat diagrams must be drawn wherever necessary.
3) Assume suitable data, if necessary.
4) Use of logarithmic tables, slide rule, Mollier charts, electronic pocket calculator
and steam tables is permitted.

Q1) DefineModel and aso explain the need of modeling. [10]
Q2) Explaindifferent Unsteady State Models. [10]
Q3) ExplainLinear and non-linear regression. [10]
Q4) Develop amodel for Batch Reactor. [10]

Q5) Write assumption for amodel of distillation column & develop amodel. [10]
Q6) Give the smulation scheme for CSTR. Explain it with a case study. [10]

Q7) A patient just had surgery and is required to have at least 81 units of drug D1
and 120 units of drug D2 each day. Assume that an over dosage of either drug
Is harmless. Each gram of substance M contains 10 unitsof D1 and 8 units of
drug D2 and each gram of substance N contains 2 units of D1 and 4 units of
D2. Now suppose that both M and N contain an undesirable drug D3, 3 units
per gramin M and 1 unit per gram in N. Find how many grams of substances
M and N should be taken in order to meet the requirements and minimize the
intake of D3 at the sametime. [10]

Q8) Explain Application of Optimization pertaining to Chemical Reactor. [10]
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PA-586 [Total No. of Pages : 2

[5928]-9
MLE. (Civil) (Construction Management)
RESEARCH METHODOLOGY
(2017 Pattern) (Semester - III) (601034)

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

1) Attempt Q. 1o0rQ.2,0.30rQ.4,Q.50rQ. 6and Q. 7 or Q. 8.

2) Neat diagram must be drawn wherever necessary.

3)  Figures to the right indicate full marks.

4) Assume suitable data, if necessary.

5) Use of electronic pocket calculator is allowed.

Q1) a) Enlist steps involved in a research process. (4]
b) Discuss elements and objectives of literature survey. [5]
OR

02) a) What do you mean by research? Describe the different types of research

[S]
b) What do you mean by literature survey? Explain its need. [4]

03) a) What are the merits and demerits of collection of data through

questionnaires? (4]
b) What is a hypothesis? Explain basic concepts concerning testing of
hypothesis. [5]
OR
04) a) Explain the criteria of goodness of a measurement scale. [5]

b) Explain the meaning of analysis of variance. Describe briefly the technique

of analysis of variance. [4]

PTO.



05) a)

b)

06) a)

b)

Q7) a)

b)

08) a)
b)

[5928]-9

What is the main objective of factor analysis? What is the difference

between discriminant analysis and cluster analysis? [8]

Discuss factor analysis and discriminant analysis. [8]
OR

Explain various methods of factor analysis in brief What is the difference
between cluster analysis and factor analysis? [8]

What are the several multidimensional scaling techniques? Write short
notes on significance of multidimensional scaling. [8]

Explain the different steps involved in obtaining patent. Explain the
difference between product patent and process patent. [8]

Mention the different types of report. Differentiate technical report and a
popular report. [8]
OR

What is research paper and how to write it? [8]

Write short notes on presentation styles, patent procedure, and impact
of presentation and elements of effective presentation. [8]

Q000
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PA-646 [Total No. of Pages: 2
[5928] - 90
M_.E. (Chemical Engg.)
ADVANCED THERMODYNAMICS
(2017 Pattern) (Semester - 111) (Paper - I) (509114)

Time: 3Hoursg| [Max. Marks: 50
Instructionsto the candidates :

1) Answer anyfivequestions

2) Assume suitable data, if necessary.

3) Neat diagrams must be drawn wherever necessary

4) Useof electronic pocket calculator is allowed

Q1) Describe the common three types of binary Liquid-Liquid Equilibrium (LLE)
solubility diagrams in detail. [10]

Q2) The van Laar constant A and B for the system of Nitromethane and CCl, at
45°C are 2.23 and 1.95 respectively. Calculate the ratio between activity
coefficients of Nitromethane and CCl4 in the solution containing 30 mol%
Nitromethane. [10]

Q3) Acetic acid is esterified in the liquid phase with ethanol at 100°C and
atmospheric pressure to produce ethyl acetate and water according to the
reaction :

CH,COOH + C,H.OH . CH,COOC H, + H,0

Ifinitially there is one mole each of acetic acid and ethanol, estimate the mole
fraction of ethyl acetate in the reacting mixture at equilibrium.

Data given : AH", =—3640J,AG", =—46501J, assume deal solution behavior
of the species. [10]

P.T.O.



Q4) a)

b)

Q5) a)

b)

Estimate the maximum flame temperature that can be attained by a burner
if hydrogen gas at 1 bar and 298 K is used as fuel. The combustion
products leave the burner at I bar. Assume a constant heat capacity of
H,O as 41 J/mol K. The standard heat of reaction for the oxidation of

hydrogen is —241.99 kJ. [9]
Explain the effect of temperature on the reaction equilibrium from
thermodynamic point of view. [9]

Explain the Boltzmann’s Entropy Concept based on statistical
probabilities. [9]

A closed box contains two equal portions initially closed by a partition

with each portion containing 3 molecules each (total 6 molecules in the
box). Determine the number of most probable macro-states and the
change in entropy of the system while going from the least likely state to
the most likely state. The Boltzmann constant is K = 1.38 x 10*J/K.

[5]

Q6) Write short note on Canonical Ensembles proposed in Statistical
Thermodynamics. [10]

Q7) Explain the Onsager reciprocal relations law formulated for non- equilibrium
thermodynamics. [10]

Q8) Explain the conductor-superconductor transition from thermodynamic point

of view. [10]
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[5928]-91
M.E. (Environmental Engineering) (Chemical)

APPLIED STATISTICS FOR ENVIRONMENTAL
ENGINEERS

(2017 Pattern) (Semester - 1) (509131)

Time: 3Hourg| [Max. Marks: 50
| nstructions to the candidates:

1) Answer any five questions.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right indicate full marks.

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

5) Assume suitable data, if necessary.

QI) a) State the difference between mean deviation and standard deviation.
[3]

b) Explain residual error in regression model. [S]

Q2) In a partially destroyed laboratory, record of an analysis of correlation data, the
following results were legible : [10]

Variance of X =9, Regression equations :

8X — 10Y + 66 = 0, 40X — 18Y =214

What are :

a) The mean value X and Y

b) The correlation coefficient between X and Y
¢) The standard deviation of Y

03) Explain in detail Correlation and Autocorrelation with examples and plots.

[10]
Q4) a) State and explain the assumptions in analysis of variance. [S]
b) Elaborate model equation for latin square design. [S]

PT.O.



05) a) Comment on factorial experimentation with suitable example. [5]

b) Establish relation between t and f distribution. [5]

06) The following are the average losses of worker - hours due to accidents in
10 industrial plants before and after a certain safety program was put into
operation : [10]

Before 45 | 73 | 46 | 124 | 33 | 57 | 83 | 34 | 26 | 17

After 36 | 60 | 44 | 119 | 35| 51 | 77| 29| 24 | 11

Use the 0.05 level of significance to test whether the safety program is
effective.

Q7) Explain randomized block design model with suitable illustration. [10]

08) Explain graphical Sensitivity analysis in the light of simplex method.
[10]

363838
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[5928]-92
M.E. (Chemical Engineering) (Environmental)
ENVIRONMENTAL MANAGEMENT
(2017 Pattern) (Semester - ) (509132)

Time: 3Hourg| [Max. Marks: 50
I nstructions to the candidates:

1) Answer any five questions.

2) Neat diagrams must be drawn wherever necessary.

3) Figuresto the right side indicate full marks.

4) Use of calculator is allowed.

5) Assume suitable data if necessary.

Q1) a) Explain the different Environmental management standards for

Chemical Industries. [9]

b) Discuss the various advantages of Environmental Auditing. [9]

Q2) a) Discuss trade and environmental management. [9]
b) Explain EIA evaluation in India. [9]

03) a) What is 74" amendment of the constitutions. [9]

b) What are the features of the directive principles of state policy?  [5]

Q04) a) Explain command and control regulations. [4]
b) Explain how a rule is notified and gazetted. [3]
¢) What are the different environmental acts? [3]

P.T.O.



05) a)

06) a)

Q7) a)

08) a)

b)

[5928]-92

Explain fundamental rights and duties of Indian citizens. [9]
Write short note on general procedure for Risk assessment. [9]
Discuss the various factory acts passed by Indian government. [9]
Give the difference between regulations and laws. [5]

Explain the role of Maharashtra Pollution Control Board for sustainable
growth. [9]

Discuss carbon trading. [5]

Explain the role of Ministry of forest for conservation of environment.

[5]

Discuss general features of annual report of Ministry of Environment
for current year. [9]
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[5928]-93
M.E. (Chemical Engg.) (Environmental)
ENVIRONMENTAL CHEMISTRY
(2017 Pattern) (Semester - 1) (509133)

Time: 3Hourg| [Max. Marks: 50
| nstructions to the candidates:

01)

Q2)

03)

04)

05)

Q6)

1) Answer any 5 questions.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right indicate full marks.

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

5) Assume suitable data, if necessary.

What is TDS? Explain its environmental significance and determination
Technique. [10]

What is the role of Stoichiometry in Environmental Chemistry? Explain
with suitable example. [10]

What is the cause of contaminated soils? How to treat the contaminated
soils? [10]

Why the Air sampling is important explain in detail. [10]

What are the sources of particulate matter in Thermal power plant?  [10]

What is Nano material? Explain its use in Environmental Engineering.
[10]

P.T.O.



Q7) What is exchange capacity of adsorbent? How to determine it. [10]

08) What is Isokinetic sampling? Explain in detail. [10]

u|mim
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[5928]-94
M.E. Enggineering (Chemical Environmental)
RESEARCH METHODOLOGY
(2017 Pattern) (Semester - 1) (509134)

Time: 3Hourg| [Max. Marks: 50
| nstructions to the candidates:

1)
2)
3)
4)

Q1) a)

b)

Q2) a)

03) a)

b)

Answer any 5 questions.

Neat diagrams must be drawn wherever necessary.
Figures to the right indicate full marks.

Assume suitable data if necessary.

What do you mean by research? Explain its significance in modern

times. [9]
Explain in detail about the critical Literature Review. [5]
Explain in detail about the Mathematical tools for analysis. [9]
Discuss the criteria for choice of topic of research. [9]

How do you estimate mean deviation? Sum of squares between samples
and sum of squares within sample? [9]

Discuss about the problem based learning. [9]

04) Explain the Tabular and graphical presentation of data in research. [10]

05) Discuss the linear regression analysis and explain the role of computer
program in carrying this regression analysis. [10]

P.T.O.



06) Discuss the Neural Network based optimization in research. [10]

Q7) How to prepare the research proposal? Discuss about the estimation of
budget and activity chart for the proposed project. [10]

08) Write short notes on following : [10]

a) Licensing and transfer of technology

b) Process of Patenting

u|mim
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[5928]-95

M_.E. Chemical (Envirnomental Engineering)
WASTEWATER TREATMENT & DESIGN
(2017 Pattern) (Semester-11) (509137)

Time: 3Hoursg] [Max. Marks: 50
I nstructions to the candidates:

1) Answer any 5 questions.

2) Neat diagrams must be drawn wherever necessary.

3) Figuresto theright indicate full marks.

4) Use of logarithmic tables slide rule, Molier charts, electronic pocket calculator

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

Q1) Explain configurationsfor ideal and nonideal reactors. [10]

Q2) @ Explain mass transport processes. [9]

b) What aretheimportant factorsto be considerd for sel ecting unit operations
and processes. [5]

Q3) A dua -medium filter bed composed of sand and anthracite is to be used for
thefiltration of settled secondary effluent. If the effective size of the sand in
the dual- medium filter is to be 0.55 mm, determine the effective size of the
anthracite to avoid significant intermixing. Data: Specific gravity for
sand = 2.65, Specific gravity for anthracite = 1.7. [10]

Q4) @ Discusss general features of conventional rapid granular medium depth
filters. [9]

b) What isbackwash hydraulics. [9]

Q5) @ How activated carbons are prepared and explain carbon regeneration
and reactivation. [9]

b) Explain the concept of uptake capacity. [9]

PT.O.



Q6) @ Explaintheapplicationsof ion exchangefor hardnessand TDSremoval.
[5]

b) Discussdisinfection with ozone. [9]

Q7) Determinethe capacity of achlorinator for atreatment plant with an average
wastewater flow of 1000 m*d. The peak daily factor for thetreatment plantis
3.0 and the maximum required chlorine dosageisto be 20 mg/L. [10]

Q8) @ ExplainPrincipleandworking of Tricklingfilter. [9]

b) Discussthegenera design consideration for anaerobic treatment process.

[S]

& B ¥
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[5928]-96
M.E. (Chemical Engineering) (Environmental)
SOLID WASTE MANAGEMENT
(2017 Pattern) (Semester - 11) (509138)

Time: 3Hourg| [Max. Marks: 50
Instructions to the candidates :

1) Answer Qlor Q2 Q30r Q4, Q50r Q.6 Q.70r Q.8Q.90r Q.10.

2) Figuresto theright indicates full marks.

Q1) Hlustratethefunctional elements of the solid waste management. [10]
OR

Q2) Givethe chemical and biological properties of the solid waste. [10]

Q3) Explainthetransportation of the solid wastein detail. [10]
OR

Q4) Analyzethe economics of solid waste generation rate. [10]

Q5) Explainthetypical material recovery facility for acommercia solid waste.[10]

OR
Q6) Explain the vermicomposting and itsimpact on the environment. [10]
Q7) Explain the biomethanation and itsimpact on the environment. [10]
OR
Q8) Explainthe energy recovery system from the biomethanation. [10]
Q9) Explainthevariouslandfilling methodsin detail. [10]
OR

Q10)Explainthe elementsof functional management plan for solid waste system.[10]
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[5928]-97

M.E. (Chemical ) (Environmental Engineering)
INDUSTRIAL WASTE TREATMENT
(2017 Cour se) (509139) (Semester-11)

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

1) Answer any five questions.

2) Neat diagram must be drawn wherever necessary.

3) Figuresto theright side indicate full makrs.

4) Useof calculator is allowed.

5) Assume suitable data, if necessary.

Q1) Writedown about industrial water quality requirements. [10]
Q2) Write short notes water budgeting. [10]
Q3) Explain Tertiary treatmentsfor industrial wastewater. [10]
Q4) Explain the concept of reuse and recycling concepts. [10]

Q5) Explainthetreatment techniquesfor theremoval of radioactive materialsfrom
industrial wastewater with neat flow diagram. [10]

Q6) Draw theflow sheet for treatment of fertilizer industry waste and focuson its
cost benefit analysiswith all details. [10]

Q7) Explain the design and cost-benefit analysis of common ETP plant. [10]

Q8) Writenote on stream and Effluent standardsin wastewater treatment plant.[ 10]
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[5928]-98
M_.E. (Chemical Engineering) (Environmental)
REMOTE SENSINGAND GISAPPLICATIONSIN
ENVIRONMENTAL ENGINEERING
(2017 Pattern) (Semester - I11) (509143)

Time: 3Hourg] [Max. Marks: 50
I nstructions to the candidates:

1) Answer any five questions.

2) Neat diagrams must be drawn wherever necessary.

3) Figuresto theright side indicate full marks.

4) Useof calculator is allowed.

5) Assume suitable data, if necessary.

Q1) @ Explain Remote Sensing technique and its application. [9]
b) ExplainActive and Passive Remote Sensing system. [9]

Q2) Explainindetail thevarioussatellitesin orbit and their sensorsin detail. [10]

Q3) Describe active system of data acquisition and explain any two basic types of

radar. [10]
Q4) Differentiate between analog and digital system of remote sensing. [10]
Q5) Write short notes on [10]

a Imageclassification
b) Indianremote sensing satellites

Q6) Explain the Spectral response of natural earth surface features. [10]

Q7) Explain concept of GI1.S. and state any four components of G.I.S. [10]

Q8) Explain waste water management by using remote sensing & GlI.S. [10]
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[5928] - 99

M.E. (Chemical Engineering) (Environmental)

INDUSTRIAL POLLUTION PREVENTION & CLEANER PRODUCTION

(2017 Pattern) (Semester - 111) (509144)

Time: 3Hoursg| [Max. Marks: 50
I nstructionsto the candidates :

1)
2)
3)
4)
5)

Ql) g

b)

Q2) g

b)

Q3) 8

b)

Q4) g

b)

Answer any five questions.

Neat diagrams must be drawn wherever necessary.
Figuresto theright side indicate full marks.

Use of calculator is allowed.

Assume suitable data jf necessary.

Explain theimportance of industrialization and sustainabl e devel opment.

[5]
Discuss about Environmental Policies and Regulations to encourage
Pollution Prevention and Cleaner Production. [9]

Discuss the various Sustainability Strategies for pollution control and
cleaner Production. [9]

Explain the cleaner technology and cleaner production concept. [5]

Discussthe historical evolution of pollution prevention and control.

[5]
Explaintherole of government and industry in pollution prevention and
cleaner Production. [9]

Discuss the source reduction techniquesin pollution control in chemical

Industries. [9]
Explain the applications of Internet Information pollution prevention and
cleaner Production. [5]

P.T.O.



Q5) Explainthe pollution prevention and control by following ways. [10]

d Reuse
b) Recover.
c) Recycle.

d) Raw material substitution.

Q6) Discuss in detail the role of total cost analysis in pollution prevention and
cleaner production program. [10]

Q7) @ Write sown about the Pollution Prevention and Cleaner Production
Awareness Plan. [9]

b) Writeanote on Environmental Audit. [5]

Q8) Write short noteson :

ad International Environmenta Standards- 1SO 14001. [9]
b) Elementsof lifecycle costing. [9]
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