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APPLICATION OF STATISTICAL METHODS IN CONSTRUCTION
(2017 Course) (Semester - I)

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

1) Attempt Q1 or Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8, Q9 or Q10.
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.
5) Use of cell phone is prohibited in the examination hall.
6) Use of electronic pocket calculator is allowed.
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Q1) a) Two balls are “randomly drawn” from a bowl containing 6 white and 5
black balls. What is the probability that one of the drawn balls is white
and the other black? [5]

b) A bin contains 5 defective (that immediately fail when put in use), 10
partially defective (that fail after a couple of hours of use), and 25
acceptable transistors. A transistor is chosen at random from the bin and
put into use. If it does not immediately fail, what is the probability it is
acceptable? [5]

OR
Q2) a) Explain different rules of probability of with different examples. [5]

b) Explain discrete probability examples with construction examples. [5]

Q3) Public health official claims that the mean home water use is 350 gallons a
day. To verify this claim, a study of 20 randomly selected homes was instigated
with the result that the average daily water uses of these 20 homes were as
follows: [10]

340 344 362 375

356 386 354 364

332 402 340 355

362 322 372 324

318 360 338 370

Do the data contradict the official’s claim?
OR

P.T.O.
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Q4) a) Explain regression analysis with suitable example with respect to
construction industry. [5]

b) Write a note on analysis of variance on one way and two classification.[5]

Q5) Find the sample correlation coefficient for the data presented in Table. [10]

    Table 2.8 Temperature and Defect Data

Day Temperature Number of Defects

1 24.2 25

2 22.7 31

3 30.5 36

4 28.6 33

5 25.5 19

6 32.0 24

7 28.6 27

8 26.5 25

9 25.3 16

10 26.0 14

11 24.4 22

12 24.8 23

13 20.6 20

14 25.1 25

15 21.4 25

16 23.7 23

17 23.9 27

18 25.2 30

19 27.4 33

20 28.3 32

21 28.8 35

22 26.6 24

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

If the thicknesses of these washers were, in inches,

.123 .133

.124 .125

.126 .128

.120.124

.130 .126

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

Q7) Explain Griffi’s waiting line Method, Concept of Downtime Cost of Equipment.

[10]

OR

Q8) a) What is simulation explain with suitable example and what is significance
of random numbers? [5]

b) Explain with example : [5]

i) Nunally model.

ii) Failure cost Profile

Q9) Explain in detailed [10]

a) Sensitivity analysis.

b) Role of mathematical model in construction management.

OR

Q10)a) Describe in brief ABC Analysis? [5]

b) Describe in brief EOQ in Civil Engineering? [5]
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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.
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Q1) a) Explain various functions of management. [4]

b) Explain various software in Construction scheduling. [5]

OR

Q2) a) Enlist various management styles. Explain any one. [5]

b) Write a brief note on ‘Repetitive Project Modelling’. [4]

Q3) a) The table below gives activities and their duration. [4]

Activity Duration (days)

1-2 8

1-3 7

2-4 10

3-4 4

3-5 5

4-5 7

4-6 2

5-6 5

i) Draw network. Calculate project duration and highlight critical path.

ii) Calculate EST, EFT, LST, and LFT for the activities.

b) Explain any two techniques of work measurement? [5]

OR

Q4) a) Write a short note on: Application of MIS to construction. [5]

b) What is method study? Explain various symbols used in it. [4]

P.T.O.
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Q5) a) Explain in detail safety measures and safety policies to be adopted in
construction industry. [8]

b) Write a short note on:

i) Causes of accidents on various sites [4]

ii) Minimum wages act [4]

OR

Q6) a) Explain in brief: Workman Compensation Act. [8]

b) Write a short note on:

i) Hazard identification and control techniques [4]

ii) Personal protective equipments [4]

Q7) a) Explain importance of incentives in enhancing workers performance in
construction industry. [8]

b) Write a short note on:

i) Applications of fuzzy logic in Civil Engineering [4]

ii) BIM in construction [4]

OR

Q8) a) Explain artificial intelligence technique in brief and their application in
construction. [8]

b) Write a short note on:

i) Applications of genetic algorithms in Civil Engineering [4]

ii) Merit Rating [4]
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CONSTRUCTION TECHNOLOGY
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Instructions to the candidates:

1) Answer Q. 1 or Q. 2, Q. 3 or Q. 4, Q. 5 or Q. 6, Q. 7 or Q. 8.

2) Neat 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 electronic pocket calculator is allowed.
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Q1) a) Explain Micro Tunnelling and its process in details. [4]

b) Write a note on bedding of conduits. [5]

OR

Q2) a) Explain sequence of operations in Earth Pressure Balance method of
tunnel. [5]

b) Enlist the grouting materials used. Focus on cement grouting in detail.[4]

Q3) a) What is Boom Placer? State its necessity and draw well sketch which is
showing angles of its. [4]

b) Explain in detail Jet grouting and Chemical grouting. [5]

OR

Q4) a) “Rapid Hardening Cement is suitable for under water concreting”, support
this statement with conditions of underwater and characteristics of RHC.[5]

b) Explain the sequential operations involved in construction of sheet pile
cofferdam for construction of bridge pier. [4]

P.T.O.
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Q5) a) Discuss the operations involved in construction of diaphragm wall. [8]

b) Explain the sequential operations involved in construction of hammered
concrete piles. [8]

OR

Q6) a) Explain concrete wall movable cofferdam and Sheet pile cofferdams.[8]

b) Explain Cofferdam wall by ICOS method in detail. [8]

Q7) a) Discuss methods of construction for well foundations. [8]

b) Explain Construction of pneumatic and precast caissons method in detail.
[8]

OR

Q8) a) What are pneumatic caissons? State conditions where pneumatic caissons
are recommended. [8]

b) Explain with neat diagrams the various shapes of well foundations. [8]
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Q1) a) Explain the 14 principles of Edward Deming. [4]

b) Discuss the factors affecting quality of construction. [5]

OR

Q2) a) Elaborate the 7 Quality Tools used in TQM. [5]

b) Define-TQM. Explain in detail- evolution of TQM [4]

Q3) a) Explain the eight dimensions of quality. [4]

b) Design checklist for steel reinforcement activity. [5]

OR

Q4) a) Write note on - Quality Inspection Team. [5]

b) What do you mean by Quality Manual. Explain the outline of Typical
Quality Manual [4]

P.T.O.
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Q5) a) Elaborate the role of ISO 9001 in construction Industry. [8]

b) Discuss the documents required for ISO 9001. [8]

OR

Q6) a) Write note on Contents of ISO 9001:2000 [8]

b) Discuss the role of Quality Manual in construction industry. [8]

Q7) a) Describe the role of Six sigma in construction. [8]

b) Elaborate in detail Quality Function Deployment. [8]

OR

Q8) a) Apply Six Sigma tool to : i)  RCC Work in building [8]

b) Explain in detail - CIDC-CQRA quality rating systems. [8]





Total No. of Questions : 10]

[5562]-105

M.E.(Civil - Construction and Management)

CONSTRUCTION CONTRACTS ADMINISTRATION AND
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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.
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Q1) With reference to the MOS & PT contract conditions explain the following:[10]

a) Various advances and their recovery.

b) Dispute resolution mechanism.

c) Bonus, penalty.

d) Escalation.

OR

Q2) a) Explain with examples the valid excuses for non-performance permitted

in the Indian Contract Act. [5]

b) Write in detail responsibilities and duties of the Employer for contracts

under Red Book. [5]

Q3) a) With different examples, explain the statement : “Arbitration is a semi

judicial process”. What are duties of Arbitrator? [5]

b) Circumstances under which the contractor shall be entitled to terminate

the contract. [5]

OR

Q4) Explain the provisions made in FIDIC (Red Book) with respect to Detailed

descriptions of which aspects / items the contractor shall include in monthly

progress report of a project. [10]

P.T.O.
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Q5) a) What is Construction Claims, Types of construction claims and explain

settlement of claims. [5]

b) What is Extra items and causes of claims in construction industry. [5]

OR

Q6) a) What is Dispute Resolution board and explain causes of disputes? [5]

b) Explain all Alternate Dispute Resolution methods- mediation, conciliation,

arbitration and Dispute Resolution Boards. [5]

Q7) a) Describe the clauses of escalation of cost: What is an arbitral proceeding.

Explain with example. [5]

i) Escalation formula for material cost

ii) Escalation formula for Labour cost

b) Explain in detail-Subletting of contract? [5]

OR

Q8) a) Write a short note on-Conciliation related to contract. [5]

b) Explain in detail - Defect Liability Period. [5]

Q9) a) Procedure of appeal against the awards. [5]

b) What are the various duties, power of arbitrators. [5]

OR

Q10)a) What is Conciliation and its provisions in the Act, also explain conduct

of conciliation and arbitral proceedings? [5]

b) What are the various duties, power of arbitrators. [5]

t t t
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Instructions to the candidates:

1) Attempt  Q1 or Q2, Q3 or Q4, Q5 or Q6 and Q7 or  Q8.
2) Neat diagram must be drawn wherever necessary.
3) Figure to the right side indicates full marks.
4) Assume Suitable data, if necessary and clearly state.
5) Use of electronic pocket calculator is allowed.
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Q1) a) Write down different types of cost planning techniques. Explain any one
in detail. [4]

b) Write a short note on, [5]
i) Credit Management
ii) Cash Management

OR
Q2) a) Explain ‘Working Capital management’ with importance. [5]

b) Explain the term ‘Break-even analysis’ in detail. [4]

Q3) a) Evaluate the overall view of debentures with suitable example. [4]
b) Discuss in brief about role of GST Bill in construction industry and its

implications. [5]
OR

Q4) a) Explain the term “Project Running Commentary” in detail. [5]
b) Explain the role of UTI and LIC in industrial financing. [4]

P.T.O.
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Q5) a) From the following balance sheet of XYZ company as a 31 March 2007,
[12]

Liabilities Rs. Assets Rs.
Equity Share Capital 10,000 Fixed assets
7% Preference Share 2,000 (less depreciation
Capital Rs.10,000) 26,000
Reserves and Surplus 8,000 Current Assets :
6% Mortgage
Debentures 14,000 Cash 1,000
Current Liabilities: Investment 3,000
Creditors 1,200 Sundry debtors 4,000
Bills payable 2,000 Stock 6,000
Outstanding expenses 200
Tax Provision 2,600
Total 40,000 Total 40,000

Other information:
i) Net sales Rs. 60,000
ii) Cost of goods sold Rs. 51,600
iii) Net income before tax Rs. 4,000
iv) Net income after tax Rs. 2,000
Calculate appropriate ratios.
b) What is mean by Profit and Loss account? How can you prepare profit

and loss account for construction firm? [4]

OR
Q6) a) What is mean by Ratio Analysis? Explain in details different types of

ratio analysis. [8]
b) Explain the term “Escrow Account. Prepare Escrow Account for PPP

Project. [8]
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Q7) What is mean by Mass Transit System? Explain in detail the Impact, its
advantages and disadvantages with suitable example. [16]

OR
Q8) Draft a detailed report of rising of Funds for ‘Samrudhi Mahamarg Pariyojna’

project through Central, State governments and local bodies with their respective
shares. [16]
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OPERATIONS RESEARCH
(501029) (2017 Course) (semester-II)
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Instructions to the candidates:

1) Attempt Q1 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 side 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.
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Q1) a) Explain how the linear Programming methods are used in Engineering
Planning. Give suitable examples. [4]

b) Solve the Following Linear Problem using Simplex method. [5]

Min. Z = 60 x + 40 y
Subject 30x + 10 y 240

10 x+ 10y 160
20 x+ 60 y 4

x, y 0







OR

Q2) a) State whether following functions are convex or concave. [4]

i) F(x)=x1x2-x1
2

ii) F(x)=x1
2+x2

2

b) Differentiate between big M method and Two phase  method by giving
suitable examples. [5]

P.T.O.
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Q3) a) “Assignment Model is a special case of Transportation Model in
Operational Research”. Explain this sentence. [4]

b) Use Dichotomous search method to maximize f =16x-0.2x2 in the interval
(0,100) to an accuracy 0.1% [5]

OR

Q4) a) Five skilled workers are available to do 5 skilled jobs on site. Each worker
is to be assigned one job. The time taken in hours by each worker to
execute the different jobs as below. Find the optimal assignment that will
minimize the total time. [5]

Workers Jobs

1 2 3 4 5

1 2 5 4 2 1

2 4 2 7 8 3

3 9 4 7 10 3

4 6 1 5 6 6

5 9 6 2 4 6

6 3 9 2 3 7

b) Write a note on-- Golden Section method for solving Non-Linear
Programming. [4]

Q5) a) Use the Lagrange multiplier method [8]

Minimize f(x) =2x1
2-24x1+2x2

2-8x2+2x3
2-12x3

Subject to x1+x2+x3=1

1 2 3, , 0x x x 

b) Maximize f (x) = Z = 2x1x2 - 2x12-2x22 +  6x2 with initial value (1,1) using
Steepest Ascent/Descent Method. [8]

OR
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Q6) a) Minimise f (x) = 2x12+2x1x2+2x22-4x1-6x2 with initial value as x0= (0,0)
Use Newton’s Modified Method to solve above problem. [8]

b) State whether following function is convex or concave using Hessian
matrix. [8]

F(x)=x1+2x3+x2x3-x1
2-x2

2-x3
2

Q7) a) A repairman is to be hired to repair machines which broke down at an
average rate of 4 per day. The breakdowns follow Poisson’s distribution.
Non productive time of machines is considered to cost Rs 200 per hour.
Two repairman have been interviewed: one is slow charging Rs100 per
hour and services machines at the rate of 6 per day. Another isfast charging
Rs 150 per hour and services machines at the rate of 8 per day. Which
repairman should be hired? Assume an 8 hour working day. [8]

b) Determine  optimum strategy for the following games. Find the value of
the game. [8]

i) B

i ii iii iv v

A i 3 -1 4 6 7

ii -1 8 2 4 12

iii 16 8 6 14 12

iv 1 11 -4 2 1

ii) Y

i ii iii iv v

X i 10 4 2 9 1

ii 7 6 5 7 8

iii 3 5 4 4 9

iv 6 7 3 3 2

OR
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Q8) a) Five jobs are to be processed in three departments A,B and C in the
sequence A-C-B. The time required for each job in each department is
given below: Determine the sequence in which the jobs are to be processed
if the total elapsed time is to be minimized. [8]

Time in hours

Jobs A B C

1 19 22 11

2 20 22 13

3 18 20 14

4 25 25 18

5 23 19 10

b) An RCC contractor finds from his past experience that the costs per year of
the vibrator whose purchase price is Rs 60,000 are as following. [8]

Year Running cost Resale price

(Rs) (Rs)

1 10,000 30,000

2 12,000 15,000

3 14,000 7,500

4 18,000 3,750

5 23,000 2,000

6 28,000 2,000

7 34,000 2,000

8 40,000 2,000

Determine at which age is its replacement due.
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Q1) a) Explain the Concept of Environment. What are the different Environmental
Impact Factors to be considered when construct the Dam? [4]

b) Explain the Socio Economic Impacts of “pune Metro Rail”. [5]

OR

Q2) a) Outline the different steps involve in performing the socio economic
assessment in details. [5]

b) Elaborate the term, “Prototype Carbon Funds” in detail. [4]

Q3) a) What is mean by Carbon credits system and explain its important for
developing country. [4]

b) Enlist the different types of Environment and pollution Control Laws in
India. Explain any one in detail. [5]

OR

Q4) a) Explain the Role of Financial Institutions and corporate banks for Energy
Efficient Projects. [5]

b) What do you mean of “Fiscal Impacts Analysis”. Write down its
important. [4]

P.T.O.
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Q5) a) What is CDM? Explain the Methodology & Procedures for CDM in
detail. [8]

b) What are the different kinds of Energy Efficient Services provide on
construction site for saving energy. [8]

OR

Q6) a) What do you mean by HVAC Systems? How can it is beneficial for
energy saving. Explain the goals and policies - energy audit. [8]

b) What are the different Types of wastage? Explain the priority of
conservative measures to minimize wastage. Prepare a program for
maintenance of energy. [8]

Q7) a) Write a note of role of Government to promote energy conservation of
Projects. [8]

b) What do you understand by power factor? Comment on energy saving
in pumps. [8]

OR

Q8) a) Explain the ESCOs and their role in development of energy efficient
projects. [8]

b) What do you understand by thermal phenomena and active HVAC system
used in energy efficient structures? [8]
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Q1) a) How do you define a research problem? Give three examples to illustrate
your answer. [5]

b) Discuss elements and objectives of literature survey. [5]

OR

Q2) a) What do you mean by research? Describe the different types of research.
[5]

b) Write short notes on styles of literature survey and strategies of literature
survey. [5]

Q3) a) What are the merits and demerits of collection of data through
questionnaires? [5]

b) What is hypothesis? The procedure of testing hypothesis requires a
research to adopt several steps. Describe in brief all such steps. [5]

OR

Q4) a) Explain the criteria of goodness of a measurement scale. [5]

b) What are the basic concepts concerning testing of hypothesis? [5]

P.T.O.
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Q5) a) Write a note on the usage of ANOVA in linear regression analysis. Why
do we use t-test in linear regression analysis? [8]

b) Discuss factor analysis and discriminant analysis. [7]

OR

Q6) a) Differentiate descriptive statistics and inferential statistics. [8]

b) What are the several multidimensional scaling techniques? Write short
notes on significance of multidimensional scaling.  [7]

Q7) a) Write short notes on the techniques of writing report and characteristics
of a good research report. [8]

b) Explain the different steps involved in obtaining patent. Explain the
difference between product patent and process patent. [7]

OR

Q8) a) What is research paper and how to write it? [8]

b) Discuss - Report writing is more an art that hinges upon practice and
experience. Write a short note on Documentation in the context of a
research report. [7]
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Q1) a) Explain environmental management system with an example. [4]

b) Write procedure for legal ambient air sampling. [5]

OR

Q2) a) What are the power & functions of regulatory agencies in water act
1974? [4]

b) Explain principle of polluter pays with an example. [5]

Q3) a) Write objectives of environmental protection act 1986. [4]

b) Write guidelines for setting industry in coastal zone. [5]

OR

Q4) a) Explain role of judiciary in environmental protection. [4]

b) Write provisions of Indian forest act with respect to environment
protection. [5]

P.T.O.
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Q5) a) Explain concept of cradle to grave management for hazardous waste
management. [8]

b) Write important powers and functions of the MPC board in water act.[8]

OR

Q6) a) Write important provisions in Bio-Medical Waste (M & H) Rules, 2016.
[8]

b) Write the guidelines to take the precautions while handling and transporting
municipal solid waste. [8]

Q7) a) Write a role and objectives of NGO in nature conservation with an
example. [8]

b) Write the guidelines for packaging, labelling and transport of hazardous
waste. [8]

OR

Q8) a) Write the procedure to import and export of hazardous and other waste
[8]

b) Write the responsibilities of pollution control boards under hazardous
waste rules. [8]
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Q1) Explain colloidal chemistry & nuclear chemistry related to the measurement
of pollution parameters. [10]

Q2) State the classification of pollutants with suitable example of each. Explain the
physical processes of formation pollutants in atmosphere. [10]

Q3) Explain various pollution problems caused by pesticides. Discuss the problems
due to DDT. [10]

Q4) Enlist various health hazards due to Lead poisoning. [10]

Q5) Give the types of spectro-photometry and discuss the application of spectro-
photometry in environmental analysis. [10]

Q6) Give the basic concept of Ion Chromatography with sketch. Explain difference
between Gas Chromatography and liquid Chromatography. [10]

Q7) Enlist and explain the various methods of enumeration of microorganism used
in wastewater analysis and treatment. [10]

Q8) What is ‘Bioremediation of contaminated soil’ and explain its principle and
microbiology. [10]
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6) Use of cell phone is prohibited in the examination hall.

P5261 [Total No. of Pages : 3

SEAT No. :

Q1) a) Enlist any 04 reactors used in water or wastewater treatment. Explain
with suitable example ideal plug flow reactor. [2+2=4]

b) Explain in detail unit operations and unit processes in water and
wastewater treatment. [5]

OR

Q2) a) Explain in detail, with suitable example the mass balance principle used
in treatment processes. [3]

b) A WTP is designed to process 75000 Cu M of water. Gt value is 4*104

produces optimal results at the expected water temperature of 20 Deg C.
Determine: [6]

i) Basin dimensions if three cross flow horizontal paddles are to be
used. The width should be minimum 15 m and depth 05 m in order
to connect appropriately with the settling basin.

ii) The power requirement.

iii) The paddle configuration.

P.T.O.
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Q3) a) A filter of size 5 m × 4.5 m is backwashed for 10 minutes, at the rate of
12 lit/sq. m./sec, after filtering 5000 Cu M of water. Calculate: [4]

i) Average filtration rate.

ii) Quantity & percentage of water used for backwashing.

iii) Rate of water in wash water trough, if 03 troughs are provided.

b) Explain in detail, with a neat sketch, modifications in ASP. [5]

OR

Q4) a) Explain in detail the importance of disinfection. Enlist any 04 factors that
influence selection of a disinfectant. [3]

b) Design a conventional ASP for following data: [6]

Flow = 60,000 Cu M/d; Raw w/w BOD = 200 mg/l; Min and Max Temp:
18 Deg, C & 32 Deg C, PST efficiency for BOD & COD removal =
40% & 70%. Primary and Secondary excess sludge SS concentration =
40 and 10 kg/Cu M respectively. Aeration equipment oxygen transfer
efficiency under standard conditions = 1.8 Kg 02/KWh. Design the system
for 90% efficiency. Assume suitable additional data clearly mentioning
the same.

Q5) a) Enlist any 02 methods of sludge dewatering. Explain any one method in
detail. [8]

b) Enlist various methods of sludge disposal. Explain any one method in
detail. [8]

OR

Q6) a) Explain with a neat sketch working of an Upflow Anaerobic Sludge Blanket
Reactor. [8]

b) Design an UASBR for an n average flow of 10 MLD of wastewater. Use
following additional data: [8]

COD of wastewater = 400 mg/l; HRT = 6 hrs; Design COD loading:
1.5 kg COD/ Cu M/d; Rising velocity permissible: 0.7 m/hr; Velocity of
wastewater in settling chamber < 1.5 m/hr; Flow area covered by each
inlet: 2 sq. M.
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Q7) a) A treated wastewater is to be used for industrial purpose. Explain in
detail an appropriate method that will be used for treating this waste to
make it suitable for the said purpose. Support your answer with a suitable
example. [8]

b) Explain following terms wrt adsorption: [8]

i) Adsorption Equilibrium

ii) Adsorption Isotherm

iii) Break Through Index

iv) Regeneration

OR

Q8) a) Explain in detail: [8]

i) Nano-Filtration

ii) Micro Filtration

b) Compare physical methods and chemical methods of water softening.
Support your answer with suitable example. [8]





Total No. of Questions : 8]

[5562]-113
M.E. (Civil Environmental Engineering)

ENVIRONMENTAL SANINATION
(2017 Course) (Semester-I)

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

1) Answer any 5 questions.
2) Each question carries equal marks.
3) Figures to the right indicates full marks.
4) Your answers will be valued as a whole.
5) Assume suitable data, if necessary.
6) Use of electronic pocket calculator and steam table is allowed.

P5262 [Total No. of Pages : 2
SEAT No. :

Q1) Discuss in details the Diseases communicated by [10]

a) Discharges of intestines

b) Nose and throat

Q2) Give the detail note on following [10]

a) Control of Insects and Rodent

b) Effects of rodents on public health

Q3) Discuss the study factors which plays an important role in industrial sanitation?
Give suitable example. [10]

Q4) Give detail note on four elements of an industrial hygiene program. [10]

P.T.O.
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Q5) Discuss how rural sanitation affects due to population habits and environmental
conditions? Give suitable example [10]

Q6) What is rural sanitation improvement scheme? List out and discuss any one in
detail. [10]

Q7) Give note on the following [10]

a) Principle of Plumbing

b) Planning for Plumbing

Q8) Draw a labeled sketch and discuss about followings [10]

a) Wash down water-closet

b) Stack system (Western style)





Total No. of Questions : 8]

[5562]-114
M.E.(Civil - Environmental Engineering)

INDUSTRIAL WASTE WATER MANAGEMENT
(2017 Course) (501067)

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

1) Solve Q1 or Q2, Q3 or Q4, Q5 or Q6 and Q7 or Q8.
2) Figures to the right indicates full marks.
3) Draw neat figures wherever necessary.
4) Assume necessary data.
5) Use of scientific calculators is allowed.

P5263 [Total No. of Pages : 2

SEAT No. :

Q1) a) Deliberate about Toxicity and Bioassay tests. [4]

b) Enlist the advantages of reducing wastewater volume. [5]

OR

Q2) a) Explain how industrial wastewater characteristics differ from municipal
sewage. [4]

b) What is neutralization of wastewater? What are the major factors to be
considered when neutralizing wastewater? [5]

Q3) a) Deliberate the distinctive characteristics of wastewater from pharmaceutical
industry. [4]

b) What are the sources of wastewater from distillery industry? Illustrate
with neat sketch. [5]

OR

Q4) a) Discuss disposal modes of wastewater from petroleum industry. [4]

b) What are the treatment alternatives for wastewater from fertiliser industry?
Demonstrate with suitable flow charts. [5]

Q5) a) What are the advantages of common effluent treatment plants (CETPs)?
Explain the problems and constraints in compliance of CETPs. [8]

b) Explain the factors influencing planning and operation of CETPs. [8]

OR

P.T.O.
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Q6) a) Enlist the inlet and treated effluent quality standards into inland surface
waters prescribed by CPCB that shall be maintained by CETPs for
temperature, mercury, arsenic and lead. [8]

b) What is the concept of CETP? Discuss the general design criteria for
CETPs. [8]

Q7) The industrial wastewater has the following characteristics. [16]

Flow : 80 m3/d in phase I

: 150 m3/d in phase II

Appearance : Dirty white

Odour : Alcoholic

pH : 5.2

Total solids : 7764 mg/I

Dissolved solids : 1440 mg/I

Suspended solids: 6324 mg/I

COD : 3677mg/I

BOD
5
 at 20°C : 2570 mg/I

Design the effluent treatment plant where it is proposed to treat effluent in
anaerobic lagoons followed by aerated lagoons and settling tank. The overflow
from settling tank will be used for irrigating 5 acres of land attached to the
factory. Also comment on disposal of sludge.

OR

Q8) a) What are the sources of wastewater from dye stuff industry? Illustrate
with neat sketch of manufacturing process. [8]

b) Discuss the treatment options for dye stuff industry. [8]





Total No. of Questions : 8]

[5562]-115
M.E. (Civil -Environmental Engineering)

AIR POLLUTION AND CONTROL
(2017 Course) (Semester - II)

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

1) Solve Q.1 or Q.2, Q.3 or Q.4, Q.5 or Q.6 and Q.7 or Q.8.
2) Figures to the right indicates full marks.
3) Draw neat figures wherever necessary.
4) Assume necessary data.
5) Use of scientific calculators is allowed.

P5264 [Total No. of Pages : 2

SEAT No. :

Q1) a) Define primary and secondary air pollutants? Give an extensive list of
primary and secondary air pollutants. [4]

b) How do inversions and lapse rates influence the ambient air quality?
Illustrate with diagrams. [5]

OR

Q2) a) Draw a figure showing four major layers of the atmosphere along with
the temperature profiles. [4]

b) What do you understand by stability conditions? Also explain its
application in air quality modelling. [5]

Q3) a) Describe the principles and working of venturi scrubbers. [4]

b) Explain the basic steps with necessary equations to design a gravitational
settling chamber. [5]

OR

Q4) a) What are the basic principles used in air pollution control devices? [4]

b) Write a note on selective catalytic reduction. [5]

P.T.O.
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Q5) a) Write in a tabular form National Ambient Air Quality Standards (NAAQS)
for any four air pollutants specified by Central Pollution Control Board.[8]

b) What is iso-kinetic sampling and why is it required? [8]

OR

Q6) a) What is the purpose of ambient air quality monitoring? Explain the process
using any one of the equipments. [8]

b) What are revised Environmental guidelines for siting of Industries? Explain
why these guidelines are revised. [8]

Q7) a) What are the major air pollutants emitted from vehicular sources? What
are the measures taken to control it in Delhi? [8]

b) What do you mean by odour pollution? Explain any one method to
control odour pollution. [8]

OR

Q8) a) What are the sources of indoor air pollution? Explain indoor air pollution
effects of any four sources. [8]

b) What are different sources of odour? Explain the method of measurement
of odour. [8]
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Total No. of Questions :8]

[5562]-116
M.E.( Civil- Environmental Engineering)

SOLID & HAZARDOUS WASTE MANAGEMENT
(2017 Course)  (Semester - II)  (501069)

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

1) Answer any five questions.
2) Each question carries equal marks.
3) Figures to the right side indicate full marks.
4) Assume suitable data, if necessary.
5) Use of electronic pocket calculator and steam table is allowed.

P5265 [Total No. of Pages :2

SEAT No. :

Q1) How strategic, political, institutional, financial, economic, and technical aspects
play a major role in municipal soild waste  management? [10]

Q2) The municipal soild waste contains organic and inorganic material. During the
analysis by the combustion method, 0.20 gm of an organic substance yielded

[10]

 i) 0.157 gm of carbon dioxide and 0.11 gm of water.

ii) 74.6 ml of nitrogen gas at N.T.P. Find the empirical  formula of the
substance.

Q3) Explain in detail about Microbiological Composting. How it is beneficial?[10]

Q4) What are the different steps of  anaerobic digestion? What are the advantages
of vermin- compost technology?  [10]

Q5) Give short note on recovery of resources and Draw a typical flow sheet for
recovery of resources, conversion products, and energy from solid wastes.[10]

P.T.O.
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Q6) Explain in details about Categorization of biomedical waste. [10]

Q7) What is Stabilization of Hazardous waste? Give note on most commonly
used  stabilization processes with their limitations. [10]

Q8) Give the detail note on: [10]

a) Incinerator

b) Deep Burial Pit

c) Autoclave

d)  Secured Landfill





Total No. of Questions : 8]

[5562]-117

M.E. (Civil - Environmental Engineering)

ENVIRONMENTAL IMPACT ASSESSMENT

(2017 Pattern) (Semester-III) (601073)

Time : 3 Hours] [Max. Marks : 50

Instructions to the candidates:

1) Solve Q1 or Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8.

2) Figures to the right indicates full marks.

3) Draw neat figures wherever necessary.

4) Assume necessary data.

5) Use of scientific calculators is allowed.

P5266 [Total No. of Pages : 2

SEAT No. :

Q1) a) What are different stages of EIA. [4]

b) Explain interaction matrix method. [5]

OR

Q2) a) Explain network methodology of EIA. [4]

b) Discuss the public participation and review of EIA. [5]

Q3) a) How prediction and assessment of impact for air is carried out in EIA.[4]

b) How basic information of water quality is collected in EIA? [5]

OR

Q4) a) Explain different mitigation measures for noise pollution. [4]

b) Which background information of soil environment is required during
EIA? [5]

P.T.O.
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Q5) a) Explain how you will collect basic information of socioeconomic
environment. [8]

b) Explain various techniques for conflict management and dispute resolution.
[8]

OR

Q6) a) Write note on resettlement and rahabilitation. [8]

b) Discuss the role of public participation in environmental decision making.
[8]

Q7) a) Write note on rapid and comprehensive EIA. [8]

b) Discuss different provisions in the latest EIA notification? [8]

OR

Q8) a) Explain in detail the procedure for environmental clearance. [8]

b) Explain in detail the procedure for public hearing. [8]





Total No. of Questions : 8]

[5562]-118
(Environmental Engineering)

M. E. (Civil Engg.)
RESEARCH METHODOLOGY

(2017 Pattern) (Semester-III) (601074)

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

1) Solve any TWO questions from question 1 to 4.
2) Solve any THREE questions from question 5 to 8
3) Figures to the right indicate full marks.

P5267 [Total No. of Pages : 2
SEAT No. :

Q1) a) Explain the difference between Research Methods and Research
Methodology. [5]

b) Discuss the errors in selecting a research problem. [5]

Q2) a) Explain the significance of literature review in research. [5]

b) Discuss the criteria of good measurements. [5]

Q3) a) What are the criteria of a good Research. [5]

b) Discuss the advantages of likert-type scaling method. [5]

Q4) a) Explain “Analysis of variance” [5]

b) Enlist the important parametric tests for Hypothesis testing. [5]

Q5) a) Discuss the different types of reports. [5]

b) Explain the different factors to be considered for effective presenting a
research. [5]

P.T.O.
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Q6) a) Explain the importance of patenting in Research idea. [5]

b) Discuss the procedure for obtaining a patent.  [5]

Q7) a) Explain the format for writing a research report. [5]

b) Write a note on “plagiarism” in research. [5]

Q8) a) Discuss the steps involved in publishing a research idea in a Journal.[5]

b) Write a note on “Principal components method of factor analysis” [5]





Total No. of Questions : 8]

[5562]-119
M.E. (Civil) (Geotechnical Engineering)

ADVANCE SOIL MECHANICS
(2017 Course) (Semester-I) ( 501121 )

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

1) Solve Q1 or Q2, Q3 or Q4, Q5 or Q6 and Q7 or Q8.
2) Figures to the right indicates full marks.

P5268 [Total No. of Pages : 2
SEAT No. :

Q1) a) Derive the compatibility equation in terms of Airys stress function. Explain
the meaning of each term. [5]

b) What is stress path? Explain stress path for the cases [4]
i) Effective stress path
ii) Total stress path

OR
Q2) a) Explain the concept of limiting equilibrium and factor of safety for slope

stability analysis. Also explain the general procedure for locating the
critical failure plane. [5]

b) Explain the term stress invarients. With the help of Mohr circle explain
the two types of stress invarients. [4]
a) mean normal stress and
b) deviatoric stress

Q3) a) Explain the Rebhan’s graphical method for estimation of active earth
pressure on retaining wall with a suitable sketch. [5]

b) What is ‘smear zone” in sand drain. Explain the case of free- strain
consolidation with no smear with suitable sketches. [4]

OR
Q4) a) Explain the lateral earth pressure on braced sheet pile walls for [5]

a)  - type soil
b) e - type soil
Use Terzaghi’s & peak theory.

b) Explain how three dimentional consolidation takes place by the
construction of sand drains? Also, explain its design considerations.[4]

P.T.O.
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Q5) a) Explain the various types of machine foundations which are commonly
used with suitable sketches. Also, comment on their suitability for different
types of machines. [8]

b) Discuss use of single degree freedom system in the analysis of machine
foundations. What are its limitations. [8]

OR
Q6) a) Explain the general design criterias for the machine foundations. Draw a

typical layout of machine foundation and explain the functions of various
component parts. [8]

b) Explain an elastic-soil-spring method of vibration for analysis of
foundations suggested by Barkan. Also, state the assumptions made in
the theory. [8]

Q7) a) How do you determine mass spring constant and damping factor for a
vibrating system. [8]

b) Explain the differnce between the following vibration sources. [8]
a) Reciprocating machine
b) Forge hammer
c) Earthquake

OR
Q8) a) Why vibration Isolation is required? Describe the methods to control

vibrations why it is difficult to control low frequency vibrations. [8]
b) Explain the terms: [8]

1) Natural Frequency
2) Damping
3) Magnification
4) Degrees of freedom
5) Resonance





Total No. of Questions : 8]

[5562]-120
M.E.(Civil - Geotechnical Engineering)

GROUND IMPROVEMENT TECHNIQUES
(2017 Course) (Semester - I) (501122)

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 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 electronic pocket calculator is allowed.

P5269 [Total No. of Pages : 1

SEAT No. :

Q1) a) State the clay minerals and explain any one. [4]
b) Explain principle of soil stabilization. [5]

OR
Q2) a) Write short note on clay-water relations. [5]

b) Which chemicals are used in soil stabilization and what are their properties?
[4]

Q3) a) Describe laboratory testing for bituminous stabilized soil. [4]
b) Under which conditions is thermal soil stabilization preferred? [5]

OR
Q4) a) What is the importance of slag stabilization. [5]

b) Explain electro-osmosis. [4]

Q5) a) How is bearing capacity of lime group determined? [8]
b) Write short note on granular trench stabilization. [8]

OR
Q6) a) Explain quality control methods in lime column technique. [8]

b) Discuss the design considerations for sand drains. [8]

Q7) a) Explain permeation and hydro fracture grouting techniques. [8]
b) Discuss the design of soil grouting program. [8]

OR
Q8) a) State and explain the various types of grouts. [8]

b) Draw and explain the grouting equipments. [8]





Total No. of Questions : 8]

[5562]-121

M.E. (Civil - Geotechnical Engineering)

ROCK MECHANICS

(2017 Course) (Semester-I) (501123)

Time : 3 Hours] [Max. Marks : 50

Instructions to the candidates:

1) Attempt any 5 questions from the 8 questions.

2) Figure to the right side indicates full marks.

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

4) Assume suitable data if necessary.

5) Neat diagram must be drawn wherever necessary.

P5270 [Total No. of Pages : 2

SEAT No. :

Q1) a) Explain the importance of rock mechanics for dry underground
excavations. [5]

b) State the index properties of rock mechanics and explain any one. [5]

Q2) a) Explain rock blasting. [4]

b) Write a note on rock bolting technique. [6]

Q3) a) State and represent diagrammatically the stresses around circular opening.
[5]

b) Explain hydraulic fracturing method of estimate the stress in rock. [5]

Q4) a) Write a note on modes of rock failure. [4]

b) Explain the Griffith’s crack theory. [6]

P.T.O.
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Q5) a) What are the rupture criteria for brittle rock? [5]

b) Explain rock failure in compression. [5]

Q6) a) Write a note on structural discontinuities in rock masses. [5]

b) Explain principal of limit equilibrium method for the analysis of rock
structure. [5]

Q7) a) Discuss stress and deflection in rock under footing. [5]

b) What are the failure mechanisms of rock foundations? [5]

Q8) a) Explain plastic behavior around tunnels. [6]

b) Explain the kinematic analysis of rock mechanics. [4]





Total No. of Questions : 8]

[5562]-122
M.E. (Civil- Geotechnical Engineering)

GEO-ENVIRONMENTAL ENGINEERING
(Semester-I) (501125) (2017 Credit Course)

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

1) Attempt Q1 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 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 calcultor is allowed.

P5271 [Total No. of Pages : 2
SEAT No. :

Q1) a) Explain the process of solid waste determination. [4]
b) What are the effects of pollutants on soil properties? [5]

OR

Q2) a) Explain the sources and effects of subsurface contamination. [5]
b) Describe how the refuge is collected, removed and transported. [4]

Q3) a) Define leachate and how it is detected and collected. [4]
b) Explain the different methods of landfill. [5]

OR

Q4) a) Write a datailed note on “Composting”. [5]
b) Write a detailed note on “Ash ponds and Trailing ponds”. [4]

P.T.O.
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Q5) a) Explain in detail “Geotechnical reuse of waste”. [8]
b) Write a detail note on “Reclamation of old waste dump”. [8]

OR

Q6) a) Write a detail note on “Demolition of waste”. [8]
b) Write the engineering properties of “reuse of waste”. [8]

Q7) a) Explain in detail single and double lined landfill. [8]
b) Write the different applications of “Geosynthatics in waste disposal

design”. [8]
OR

Q8) a) Write a detail note on land fill construction. [8]
b) Write the different types and application of clay liners. [8]





Total No. of Questions : 8]

[5562]-123
M.E.(Civil - Geotechnical Engg.)

ADVANCE FOUNDATION ENGINEERING
(2017 Pattern) (501127) (Credit)

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

1) Answer Q.1 or Q.2, Q.3 or Q.4, Q.5 or Q.6, Q.7 or Q.8.
3) Figures to the right indicate full marks.
4) Assume suitable data if necessary.
5) Use of electronic pocket calculator is allowed in the examination.
6) Neat diagrams must be drawn wherever necessary.

P5272 [Total No. of Pages : 2

SEAT No. :

Q1) a) Explain in detail standard penetration test. [4]

b) Calculate the ultimate bearing capacity per unit area of a strip footing 1m
wide and 1m deep when unit weight of soil 18 kN/m3, cohesion is 20
kN/m2,  = 20°, Nc = 17.5, Nq = 7.5, N = 5. [5]

OR

Q2) a) Derive Terzaghis bearing capacity equation with notations and sketch.[4]

b) Write down criteria for spacing of bores and depth of exploration. [5]

Q3) a) Write in detail what is modulus of subgrade reaction and how to determine
it. [4]

b) Find the depth of embedment for the sheet pile which support 6m
cohesion less backfill with unit weight 17 kN/m3 and  = 30°. [5]

OR

Q4) a) Write a note on type and design of anchors. [4]

b) Determine the net ultimate bearing capacity of a mat foundation measuring
15m × 10m on a saturated clay with Cu= 95 kN/m2,  = 0, Df = 2m.[5]

P.T.O.
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Q5) a) Explain in detail uplift resistance of pile & vertical piles subjected to
lateral loads. [8]

b) A group of 9 piles arranged in square pattern with diameter and length of
each pile as 25 cm and 10 m respectively, is used as a foundation in soft
clay deposit. Tacking UCS of clay as 120 kN/ m2 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

Q6) a) Write down Hrehnikoofs method and Brills approach regarding pile
foundation. [8]

b) A group of 16 piles of 600mm 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 30 kN/m2. Bearing resistance may be neglected for
the piles. Adhesion factor is 0.6. Determine the ultimate load carrying
capacity of pile group. [8]

Q7) a) Write a note on tilt and shift of well foundation. [8]

b) Discuss lateral stability of well foundation. [8]

OR

Q8) a) Write a note on bearing capacity and depth of well foundation. [8]

b) Explain in detail stability analysis of cellular cofferdam. [8]





Total No. of Questions :8]
[5562]-124

 M.E. (Civil- Geotechnical)
CONSTRUCTION METHODS GEOTECHNICAL ENGINEERING

(Semester - II)(501128) (2017  Pattern) (Credit)
Time : 3 Hours] [Max. Marks : 50
Instructions to the candidates:

1) Answer  Q1 or Q2, Q3 or Q4, Q5 or 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 in the examination.
5) Neat diagrams must be drawn wherever necessary.

P5273 [Total No. of Pages : 2
SEAT No. :

Q1) a) Explain in detail different pile drivers with their suitability. [5]
b) What is pre-dredging and how it will effect on selection of cofferdam.

[4]
OR

Q2) a) Write down in detail pile raft foundation and its application. [4]
b) Explain in detail circular cofferdam. [5]

Q3) a) Explain Tremic method for construction of seal of cofferdam. [5]
b) Write a short note on pneumatic caisson. [4]

OR

Q4) a) Explain in detail launching and towing of caissons. [4]
b) Discuss how cofferdam will destroyed by surge. [5]

Q5) a) Explain in detail evaluation and planning required for rock excavation.
[8]

b) Write down the selection criteria of explosives for rock excavations.
[8]

OR
P.T.O.
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Q6) a) Enlist various drilling equipment and explain any one in detail. [8]
b) Discuss the blast hole design and factors affecting on it. [8]

Q7) a) Explain full face tunnelling without support method. [8]
b) Write a note on single stage mining method. [8]

OR
Q8) a) Discuss multistage classical method of tunnelling. [8]

b) What is sinking caisson method? Write down its merits and demerits.
[8]
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Total No. of Questions :8]

[5562]-125
M.E. (Civil)  (Geotechical Engineering)

STABILITY OF SLOPES AND EARTH DAMS
(2017 Course) (Theory) ( Semester-II) (501129)

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

1) Answer Q.1 or Q.2, Q.3 or Q.4, Q.5 or Q.6, Q.7 or Q.8.
2) Neat diagram must be draw whenever necessary.
3) Figure to the right side indicate full marks.

P5274 [Total No. of Pages :2

SEAT No. :

Q1) a) Discuss in detail Bishop’s simplified method for stability analysis of
finite slopes. [5]

b) Draw a neat sketch of an eanthen dam showing following  parts

i) Rock toe

ii) Non’zontal drainage blanket

iii) Cut off

iv) Riprap In brief explain functions of each parts [4]

OR

Q2) a) Explain various possible causes of failure of slopes with suitable sketches.
[4]

b) Differenciate between horizontal and vertical piping in eanthen
dams.suqqest remedial measures to check horizontal & vertical piping.[5]

Q3) a) Explain how flow nets can be sketched in a composite can then dam
section. [5]

b) What are the different methods for reducing seepage in earthen dams.[4]

OR

Q4) a) Explain the terms seepage pressure and quick sand condition. Also, derive
an equation for critical hydraulic gradient. [5]

b) Briefly discuss the checks that are required to be made to investigate the
sfability of an earthen dam. [4]

P.T.O.
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Q5) a) Explain the functions of piezometers in a Dam. Draw a neat sketch of
any one piezometer and explain the functions of various component
parts. [8]

b) Explain the various parameters to be conbdered for selection of equipment
for Instrumentation in a dam. [8]

OR

Q6) a) Explain Joint meter and inelinometer with suitable sketches. Also, explain
their locations with respect to the section of an earthen dam. [8]

b) Explain the term “settlement allowance” in an earthen dam construction.
Also, explain how settlement of an earthen dam is  measured with vibrating
wire settlement cell. [8]

Q7) a) Draw a typical section of road embankment and explain the functions of
various components parts in detail. [8]

b) Explain the functions of  geosynthetics as a [8]

i) Reinforcement for road pavements

ii) Unstable slopes

OR

Q8) a) Explain the technical specificaions for railway ballast as per Indian railway
codal provisious. [8]

b) Explain the various functions of geosynthetics as a [8]

i) Sepezators

ii) Reinforcement

iii) Drainage
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Q1) a) Discuss ‘Effect of local site conditions’ on ground motion. [7]

b) Explain ground motion parameters & its estimation. [6]

OR

Q2) a) Discuss ‘Effect of local site conditions’ on ground motion. [7]

b) Compare ‘Continental Drift’ & ‘Plate Tectonics’. [6]

Q3) a) Discuss ‘Effects of liquefaction’. [6]

b) Discuss ‘Development of design parameters’ for ground motion. [6]

OR

Q4) a) Discuss Ground Response Analysis. [6]

b) Explain ‘Seismic Reflection Test’. [6]

P.T.O.
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Q5) a) Discuss different EQ induced landslides. [6]

b) Explain ‘Jai-Krishna’ Approach. [6]

OR

Q6) a) Explain ‘Seismic slope stability Analysis’. [6]

b) Explain ‘Goodman & Seed Approach’. [6]

Q7) a) Explain ‘Seismic Design of Retaining wall’. [7]

b) Discuss the method for mitigation of EQ effects. [6]

OR

Q8) a) Discuss ‘EQ induced settlement’. [7]

b) Discuss ‘Seismic Design of Retaining wall’. [6]
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Q1) a) Explain various steps in research process. [4]

b) Explain the importance of a good literature review. [5]

OR

Q2) a) Explain clearly with examples the difference between applied and
fundamental research. [5]

b) Explain significance of research in solving real life problems in engineering.
[4]

Q3) a) Explain the Editing and classification operations in context of data
collection and analysis. [4]

b) What are the steps of sample design? [5]

OR

Q4) a) Explain in brief various sampling techniques. [5]

b) Discuss the general objectives of research funding agency. [4]

P.T.O.
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Q5) a) Write a note on advantage and limitation of Simple Regression Analysis.
[8]

b) Explain the centroid method of factor Analysis. [8]

OR

Q6) a) Explain Descriptive and inferential statistics. [8]

b) Write a note on discriminant and cluster analysis.  [8]

Q7) a) Write a note on Oral presentation as a technique of reporting research
results. [8]

b) Discuss the prerequisites for publishing the research in a journal paper.
[8]

OR

Q8) a) Write the need of a survey paper. Also Clearly mention the important
parts of a journal paper. [8]

b) Explain different aspects of intellectual property rights. Also state what
are copyright and patent? [8]
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Q1) a) Determine the stream function if the velocity components of 2
dimencional imcompressible flow are given as : [5]

23
3

2 3
3

2

2

u y x x y

v xy y x

  

  

b) Describe source, sink with a neat sketch. [4]

OR

Q2) a) If x2 – y2 = constant is equation for a stream line, determine the magnituade
and direction of velocity at point (2,3) [5]

b) Describe the ‘Confrontal mapping’ with a neat sketch. [4]

Q3) a) What power will be required per ‘km’ length of pipe line to overcome
riscous resistance to flow of crude oil of viscosily 1.9 poise through a
horizontal pipe of 10 cm diameter at the rate of 650 litres per hour? Take
specific gravity of oil = 0.85. [5]

b)  For the velocity profile  U

nu y
 . Calculate the shape factor 

*
H




 .

[4]

OR

Q4) a) Explain laminar sub - layer with a sketch. [5]

b) Explain [2+2]

i) Euler’s equation along a streamline

ii) N-S equation

P.T.O.
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Q5) a) A 60 cm diameter rough pipe carries water. The velocity at 4 cm form the
pipe wall is 3m/s and the velocity gradient at the same point is 11.25 S–1,

[12]

Determine

i) Mean velocity

ii) Friction factor

iii) Average shear stress at the wall,

iv) Average height of roughness protrusions

b) Explain isotropic and homogenous turbulence. [4]

OR

Q6) a) Describe the statistical theory of turbulence. [8]

b) Derive the Reynold’s equation of motion for turbulent flow. State
assumptions made. [8]

Q7) a)  Write all fundamental equations used in compossible flow with a proper
notations. [8]

b) Explain the velocity propogation in compressible flow. Describe the water
hammer phenomena. [8]

OR

Q8) a) Write the equations for pressure density and temperature in terms of
Mach number in compressible flow. [8]

b) Describe the phenomena ‘Normal Shock’ in one dimensional flow. [8]
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Q1) a) Explain benefits of irrigation and ill effects of irrigation. [6]
b) Explain the following [6]

i) Irrigation efficiencies for economical use of water,
ii) Multi-crop irrigation scheduling

OR
Q2) a) Illustrate Micro irrigation. [6]

b) Write short notes on [6]
i) Factors governing consumptive use of water
ii) Soil moisture and crop water relationship

Q3) a) Explain advantages and disadvantages of drip irrigation systems. [6]
b) What do you mean by sprinkler irrigation? Describe the components of

sprinkler irrigation systems. [8]
OR

Q4) a) Describe in brief the following. [8]
i) Elements general concepts of lift Irrigation schemes, its advantages,

and disadvantages,
ii) Operations and maintenance of drip irrigation system

b) Explain sprinkler system considering the following points: [6]
i) Criteria for system layout
ii) Selection of sprinkler and its spacing
iii) Discharge capacity of the pump
iv) Hydraulic design of sprinkler head
v) Main and
vi) Lateral pipe sizes

P.T.O.
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Q5) a) Illustrate the various soil conservation techniques, what factors would
you consider to apply specific techniques for specific cause? [6]

b) What are the similarities and differences between water erosion and wind
erosion? [6]

OR

Q6) a) Explain following: [6]

i) Reclamation of saline and alkaline soils

ii) Water and wind erosion

b) How soil conservation is achieved by following methods [6]

i) Afforestation

ii) Checking Overgrazing

iii) Constructing Dams

iv) Changing Agricultural Practices

Q7) a) What is water logging? What are the preventive & protective measures
to avoid water logging of agricultural lands? [6]

b) Distinguish between surface and sub-surface drainage systems. Briefly
describe design of subsurface drainage system. [6]

OR

Q8) a) Illustrate the following : [6]

i) Transient designs of surface drainage systems

ii) Drainage by wells

b) What do you mean by soil erosion? Explain any one method to avoid
soil erosion in detail. [6]
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Q1) a) Describe “Necessity of water resources planning and management”. [5]

b) Explain spatial and temporal scales for planning and management of
water resources. [4]

OR

Q2) a) State and explain briefly various steps involved in planning of water
resources project. [4]

b) Write a short note on: constraints for the development of water resource.
[5]

Q3) a) Explain - what are different conflicts faced while dealing with estimation
and operation of the storage of the multipurpose reservoir. [4]

b) Write a short note on: maintenance of artificial wells. [5]

OR

P.T.O.
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Q4) a) Explain how to formulate a problem for multipurpose multireservoir
operation. [5]

b) A 30 cm well penetrates 45 m below the static water table. After a long
period of pumping at a rate of 1200 lpm, the drawdown in the wells 20 m
and 45 m from the pumped well is found to be 3.8 m and 2.4 m,
respectively. Determine the transmissibility of the aquifer. What is the
drawdown in the pumped well? [4]

Q5) a) What is sensitivity analysis in economic analysis? Explain general
procedure to carry out sensitivity analysis. [8]

b) Three alternative plans for expanding a water resources project are as
given in table below. Each plan has a project life of 30 years. [8]

Plan Initial Investment (Rs)   Annual OMR cost (Rs.)

A 12,000,000 2,800,000

B 16,000,000 2,400,000

C 29,000,000 1,000,000

Using present worth method, select the economically optimal plan for a
discount rate of 8%.

OR

Q6) a) Explain how to compute demand for: [8]

i) Drinking water ii) Irrigation

iii) Hydropower iv) Navigational

b) Solve Q.5 b using annual worth method. [8]
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Q7) a) Explain cost benefit analysis of water resources project. [6]

b) A pump costs Rs. 40,000. Its expected service life is 10 ± 2 yr, salvage
value is Rs. 10,000 ± 2,000; and OMR cost is Rs. 5,000 ± 1,000 per
year. The real interest rate over the life of the pump is estimated to be 5 ± 1
percent. Determine the sensitivity of the cash flow to possible variations in:

[10]

i) Interest rate, i; ii) Annual OMR cost, A;

iii) Salvage value, SV; and iv) Life, n.

OR

Q8) a) Write a short note on: basin planning. [6]

b) A low head turbine has an initial cost of Rs. 10 million and installation
cost of Rs. 1 million. Annual OMR costs are estimated to be Rs. 200,000
in the first year of operation, increasing by Rs. 50,000 per year thereafter
due to wear and tear. Receipts from the sale of power are expected to be
Rs. 2 million in the first year, but will decrease by Rs. 100,000 per year
thereafter due to reduced efficiency and increased down time with age.
The life of the turbine is estimated to be 20 years, at which time the
salvage value of expected to be Rs. 1 million. The market value of the
turbine in other years is assumed to decrease linearly with time. All receipts
and disbursements are expressed in rupees. The real interest rate (inflation
free) is 6 percent. [10]

i) Find the amount and the point in time at which the turbine realizes a
maximum net profit.

ii) Find the range of time during which the turbine realizes net profit.





Total No. of Questions : 10]

[5562]-131
M.E. (Civil- Hydraulics Engineering)

DAM ENGINEERING
(Semester-I)(501044) (2017 Course)

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

1) Neat diagrams must be drawn wherever necesary.
2) Black figures to the right incdicate full marks.
3) All questions carry equal marks.
4) Your answers will be valued as a whole.
5) Assume suitable data, if necessary.
6) All questions are compulsory.

P5280 [Total No. of Pages : 2
SEAT No. :

Q1) a) What is hydrodynamic force & its significance? Write zanger’s equation
& explain all terms in it [5]

b) Why double curvature arch dam is prefered while selecting arch dam as
a choice? [5]

OR

Q2) a) Differentiate between finite Element method and slab Analogy method of
design of gravity dam. [5]

b) Explain thin cylinder method of design of arch dam [5]

Q3) a) Why the buttress dam is prefered in field? Also, state its limitations.
[5]

b) State significant design parameters of rockfill dam. [5]

OR
Q4) a) Explain different types of buttress dams [5]

b) Write design considerations of R.C.C. dams [5]

P.T.O.
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Q5) a) Which is critical condition for Stability of upstream slope of earthen
dam? How it leads to failure of dam? [5]

b) With the help of graph, explain how the corelation of jump height & tail
water depth is used for treating the downstream portion of spillway [5]

OR

Q6) a) With the help of Laplace equation, explain the significance of flow net in
isotropic & anisotropic media. [5]

b) Explain principles of hydraulic design of ogee spillway with help of design
steps. [5]

Q7) a) what are the different equations & corrosponding conditions that govern
the stability of foundation of an earth dam? [5]

b) Explain in detail, the classification of spillway gates. [5]

OR

Q8) a) What are the design steps to plot Phreatic line in an earthen dam? [5]
b) Explain with sketches, the different types of buckets in spillway. [5]

Q9) a) Why instrumentation is needed in dam? What is instrumentation data
system? [5]

b) Write a note on constant angle arch dam [5]

OR

Q10)a) What are the parameters to select the instruments in dam health
monitoring? [5]

b) Write a note on colgrout masonry [5]
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Q1) A discharge of  20 m3/s flows with a depth of  2m in a rectangular channel 3m
wide. At a downstream section, the width is reduced to 3.5m and the channel
bed is raised by z. Analyze the water surface elevation in the transition when
z = 0.35. [10]

OR
Q2) a) A flow of 10 m3/s is to be passed in a rectangular channel with the depth

of flow equal to one-third the width. The channel is lined with smooth
concrete with Manning’s coefficient ‘n’ = 0.014. Calculate the channel
dimensions and longitudinal slope necessary to carry the above discharge
with a mean velocity of 2.5m/s. [6]

b) Show that a hydraulically-efficient triangular channel section has
Re = y/22. [4]

Q3) a) A river 100 m wide and 3 m deep has an average bed slope of 0.0005.
Estimate the length of the gradually varied flow profile produced by a
low weir which raises the water surface just upstream of it by 1.5 m.
Assume Manning’s coefficient ‘n’ = 0.035. [12]

b) Discuss the method of direct integration for solving gradually varied
flow equation. [3]

OR
Q4) a) An overflow spillway is 40 m high. At the design energy head of 2.5 m

over the spillway, find the sequent depths and energy loss in a hydraulic
jump formed on a horizontal apron at the toe of the spillway. Neglect
energy loss due to flow over the spillway face. Assume C

d
 = 0.738.[12]

b) Discuss the use of baffle blocks for control of hydraulic jump in an open
channel flow. [3]

P.T.O.
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Q5) With a neat sketch, derive dynamic equation of spatially varied flow (SVF)
with decreasing discharge. State the assumptions made in the derivation. Also,
give few examples of SVF with decreasing discharge. [10]

OR

Q6) What are bottom racks? Classify it into four categories. With the help of neat
sketches classify different types of flows over the bottom rocks. [10]

Q7) a) For the following flood hydrograph through a river for which K = 12 h
and x = 0.2, find the discharge for first two time steps. At the start of the
inflow flood, the outflow discharge is 10 m3/s. Use Muskingum method.

[10]

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

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

b) What is a dam break problem? Is it a positive surge or a negative surge?
Write basic differential equation for solving dam break problems? [5]

OR

Q8) a) A sluice gate in a rectangular horizontal channel carrying a discharge of
10 m3/s/m width at a depth of 2.5 m is partially closed to reduce the
discharge by 60%. Calculate the height of the negative surge and the
velocity of flow after the passage of wave. [9]

b) Discuss method of characteristics of flood routing. [6]





Q1) a) Explain the origin and formation of sediments. [6]
b) Explain dunes, anti dunes with characteristics. [6]

Q2) a) Briefly explain concept of fall velocity. [6]
b) Write short note on shields analysis. [6]

Q3) a) What do you mean by saltation mechanism? Explain saltation mechanism
in brief. [6]

b) Distinguish between Kennedy method, Lacey's method. [8]

Q4) a) Explain in brief Du Boys equation, Einstein equation, Meyer-Peter and
Muller equation. [8]

b) Describe Bunch, Simmon-Albertson method. [6]

Q5) a) What do you mean by silting? Explain silting of reservoir. [6]
b) Explain continuity equation for sediment. [6]

Q6) a) State the different methods of river gauging and explain with sketches
the automatic river gauging system. [6]

b) Write short note on aggradations and degradation. [6]
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Q7) a) What is river training? Explain river training for - flood control. [6]
b) Describe sediment transport through pipes. [6]

Q8) a) What are the objectives of river training and bank protection? Explain
the same in brief. [6]

b) What is the necessity of alluvial river models? [6]
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Q1) a) What is an IUH and its characteristics? Derive the D- hour UH from
IUH. [4]

b) The coordinates of an IUH of a catchment are  given below. Derive the
direct run off  hydrograph for this catchment due to storm of 4 hours
and having a rainfall excess of 5cm. [6]

Time (hr) 0 1 2 3 4 5 6 7 8 9 10 11 12

Ordinate

of IUH 0 10 40 55 50 47 42 35 27 15 10 5 0

u(t)(m3/s)

Q2) a) The grouped data of annual flood for  a period of 80 years of river. Find
the mean, median and mode. Determine the coefficient of skew and
coefficient of variation. [6]

Class interval 0-2 2-4 4-6 6-8 8-10 10-12 12-14 14-16 16-18 18-20

(1000m3/s)

Frequency 0 15 25 16 16 4 0 3 2 1

b) What are the different infiltration equation? Explain how the parameters
f

o
, f

c
, & k in the Horton equation are obtained  from experimental data.[4]

P.T.O.
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Q3) a) What do you  understand by Stochastic process and explain the necessity
of using such process?   Explain  the hydrologic time  series with example

[5]

b) What are the different methods to check the goodness of fit of a set of
and the commonly adopted tests to test the goodness of fit. Explain the
chi square test and the steps adopted for testing fitness of data. [5]

Q4) a) Annual flood series having N consecutive  years are available for a
catchment'. Describe the procedure to verify whether the data follow
Gumbel’s distribution [4]

b) Differentiate between Maximum probable flood and Design flood. What
are the different methods of estimating the design flood from a basin and
explain any one method. [6]

Q5) a) Show that the Laplace equation is satisfied for steady groundwater flow
through  homogenous, isotropic aquifer medium. Can the same  equation
be applied for anisotropic formation also? [5]

b) A 30 cm diameter well penetrates fully into an unconfined aquifer 45m
thick, The well is pumped at a rate of 50lps. The resulting drawdown
measured in 2 observation wells 15m and 100m away from the pumped
well were found to be 10m and 1m respectively. Find  the average
hydraulic conductivity and the distance from the well where drawdown
is insignificant. [5]

Q6) a) What are the criteria in selection of design return period of flood in the
design of hydraulic structure. [5]

b) What are the different types of aquifers and explain functions of each
type of aquifer as a potential source of groundwater. [5]



3[5562]-134

Q7) a) It is required to increase the discharge from the existing open dug well.
Suggest a suitable alternate type of well to overcome this problem. Discuss
the yield from groundwater from an alluvial and hard rock region. [5]

b) What are the different methods of attenuation of groundwater pollution
and Explain any two method of attenuation of groundwater pollution.[5]

Q8) a) What are groundwater models and the basic concept on which they are
developed What are the steps involved to develop  groundwater model.

[5]

b) Explain how electrical analog models are  used to model groundwater
flow. [5]
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Q1) An air-line that operates 7 days a week has the time table shown below (Table 1).
Crew must have minimum layover of 5 hours between flights. Obtain the
pairing of flights that minimizes layover time away from home assuming that
the crew can be based at either of the two cities. The crew will be based at the
city that results in smaller layover. [14]

Table 1

Delhi-Jaipur Jaipur-Delhi

Flight Depart Arrive Flight Depart Arrive

1 7:00 am 8:00 am 101 8:00 am 9:15 am

2 8:00 am 9:00 am 102 8:30 am 9:45

3 1:30 pm 2:30 pm 103 12 Noon 1:15 pm

4 6:30 pm 7:30 pm 104 5:30 pm 6:45 pm

OR
P.T.O.
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Q2) Food X contains 6 units of vitamin A per gram and 7 units of vitamin B per
gram and costs 12 paisa per gram. Food Y contains 8 units of vitamin A per
gram and 12 units of vitamin B per gram and costs 20 paisa per gram. The
daily minimum requirement of vitamin A and vitamin B is 100 units and 120
units respectively. Find the minimum cost of product mix by the Simplex
method (Big-M method). [14]

Q3) a) Differentiate between Golden section method and Fibonacci method.[2]

b) Solve the following non-linear programming problem with use of
Lagrangian multiplier technique: [10]

Maximize 2 2
1 1 2 2Z 4 8x x x x   

Subject to 1 2 2x x 

1 2, 0x x 

OR

Q4) a) Explain in brief the limitations of Fibonacci search method. [2]

b) Solve the following non-linear programming problem using Lagrangian
multiplier technique: [10]

Optimize 2 2 2
1 2 3 1 2Z 4 2 4x x x x x    ,

Subject to 1 2 3 15,x x x  

1 2 32 2 20,x x x  

1 2 3, , 0x x x 
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Q5) a) A firm has divided its marketing area into three zones. The amount of
sales depends upon the number of salesmen in each zone. The firm has
been collecting the data regarding sales and salesmen in each area over a
number of past years. The information is summarized in the Table 5 a.
For the next year firm has only 9 salesmen and the problem is to allocate
these salesmen to three different zones so that the total sales are maximum.

[10]

Table 5 a (Profit in Thousands of rupees)

No. of salesmen Zone I Zone II Zone III

0 30 35 42

1 45 45 54

2 60 52 60

3 70 64 70

4 79 72 82

5 90 82 95

6 98 93 102

7 105 98 110

8 100 100 110

9 90 100 110

b) Explain in brief the “Recursive equations”. [2]

OR

Q6) a) Explain in detail the distinguishing characteristics of Dynamic
Programming. [6]

b) Explain the procedure adopted in the analysis of Dynamic programming
problems. [6]
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Q7) a) A bakery keeps stock of a popular brand of cake. Daily demand based
on past experience is given below: [10]

Daily Demand 0 15 25 35 45 50

Probability 0.01 0.15 0.20 0.50 0.12 0.02

Consider the following sequence of random numbers:

48, 78, 09, 51, 56, 77, 15, 14, 68 and 09.

i) Using the sequence simulate the demand for the next 10 days.

ii) Find the stock situation if the owner of the bakery decides to make
35 cakes every day.

iii) Also estimate the daily average demand for the cakes on the basis
of the simulated data.

b) Explain in brief “Queuing theory”. [2]

OR

Q8) a) Reduce the following game (Table 8 a) by dominance and find the game
value. [10]

Table 8 a

Player B

I II III IV

I 3 2 4 0

Player A II 3 4 2 4

III 4 2 4 0

IV 0 4 0 8

b) Explain in brief “Sequencing model”. [2]
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Q1) a) Explain the process of research. [4]

b) What is the need of literature survey? Explain. [5]

OR

Q2) a) What are different funding agencies for research proposal in India? Sate
their types of funding for? [5]

b) Describe the strategies of litreture survey. [4]

Q3) a) What are different methods of data collection? Explain any one in detail.

[5]

b) What do you understand by non-parametric tests? [4]

OR

Q4) a) What is meaning & significance of attitude measurement and scaling.[5]

b) Distinguish between quantitive and qualitative data analysis. [4]

Q5) a) What is correlation and regression analysis? What are their methods?

State its significance with their values? [8]

b) What is the role of Multi-dimensional measurement in data analysis? [8]

OR

P.T.O.
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Q6) a) The following data corresponds to length of a plant (X) and age of plant

(Y).

Find the regression lines which will help in predicting x, when ‘y’ is

known and vice-versa. [10]

b) What is ‘factor analysis’? What are merits & demerits? [6]

Q7) a) Explain the significance of a research report and narrate the various steps

involved in writing such a report. [8]

b) Describe the layout of a research report, covering all relevant points.[8]

OR

Q8) a) Explain ethics and cheeks for plagirism of the research article. [8]

b) What are different types of reports? Describe the formulation of report.[8]



X 1 2 3 4 6 8

Y 2.4 3 3.6 4 5 6
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Q1) a) The state of stress at a point is given by σx = 20MPa, σy = -10MPa,
σz = 5MPa, τxy = 4MPa, τyz = 5MPa and τxz = 6 MPa.
If E = 2 × 105 N/mm2 G = 0.84×105 N/mm2. Determine the strain
components. [5]

b) Explain in brief plane stress and plane strain problems. [4]

OR

Q2) a) Derive the strain displacement relationship for 3D elasticity problem.[5]

b) Write a short note on Airy’s Stress Function Method. [4]

Q3) a) A sperical container of inner radius ‘a’ and outer radius ‘b’ subjected to
internal pressure P1 and external pressure Po. Determine radial stress
component and hoop stress component at a point.  [5]

b) Derive the torsion equation of prismatic non circular bar subjected to
torque ‘T’ according to St.Venant’s theory. [4]

OR

Q4) a) Derive the stress displacement relations from basic equation of
Axisymmetric problem for circular rotating disc. [5]

b) Give a detailed account of prandtl’s membrane analogy explaining the
principle of analysis of a thin walled member under torsion. [4]

P.T.O.
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Q5) a) Discuss in detail about the various failure theories of plasticity with its
limitation. [8]

b) Explain in brief about Rankine’s maximum principle stress theory. [8]

OR

Q6) a) Explain in brief Tresca’s and Von-Mises-Henky’s yield criteria. [8]

b) When plasticity model is said to be isotropic hardening? Explain with
example. [8]

Q7) a) Explain the successive stages in plastic yielding of rectangular beam.[8]

b) Derive the expression for solid cylinderical bar under torsion as per
Nadia’s Sand Heap analogy. [8]

OR

Q8) Derive the expression for radial and hoop stresses of a elasto-plastic thick
spherical shell subjected to internal pressure. [16]
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Q1) a) Explain types of vibrations. [4]

b) A machine of mass is mounted on a simply supported steel beam of
length (l) = 2 m having a rectangular cross section with depth = 0.10 m,
width = 1.20 m and Young’s modulus E = 2.06 × 1011N/mm2. To reduce
the vertical deflection of the beam, a spring of stiffness (k) is attached at
mid-span, as shown in Fig. 1. Determine the value of (k) needed to
reduce the deflection of the beam by 75 % of its original value. [5]

OR

Q2) a) A damped spring - mass system with values of c = 100 kg/s, m = 100 kg,
and k = 910 N/m, is subject to a force of 10 Cos (3t) N. The system is
also subject to initial conditions: x

0
 = 1 mm and v

0
 = 20 mm/s. Compute

the total response, x (t), of the system. [5]

b) Derive the expression for logarithmic decrement. [4]

P.T.O.
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Q3) a) Explain Pulse loading using Duhamel integral. [5]

b) A 100 kg mass is suspended by a spring of stiffness 30 × 103 N/m with a
viscous damping constant of 1,000 Ns/m. The mass is initially at rest
and in equilibrium. Calculate the steady-state displacement amplitude if
the mass is excited by a harmonic force of 80 N at 3 Hz. [4]

OR

Q4) a) A building frame is modelled as an undamped SDOF system as shown
in Fig. 2(a). Find the response of the frame if it is subjected to a blast
loading which is represented as a triangular pulse as shown in Fig. 2(b).[5]

b) Derive the equation for force transmitted to foundation. [4]

Q5) a) Show that modes are orthogonal to each other. [8]

b) Obtain the characteristic equation of motion for the system shown in
Fig. 3. [8]

OR
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Q6) a) What are mode shapes? Give suitable examples. [7]

b) Find the eigenvalues and eigenvectors for the system shown in Fig. 4 for
m

1
 = m

2
 = m

3
 = m and k

1
 = k

2
 = k

3
 = k. [9]

Q7) a) Find the natural frequency and mode shapes for transverse vibrations of
cantilever beam. [8]

b) Determine the equation of motion for transverse vibration of a uniform
beam fixed at one end and simply supported at the other end. [8]

OR

Q8) a) Explain transverse vibration. [8]

b) What is the difference between the finite element method and the Rayleigh-
Ritz method for Free vibration analysis of Continuous system. [8]
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Q1) Calculate the wind pressure and design forces on hoarding of 10 m long and
5 m in height to be fixed at the roof of 24 m high building near Delhi. The base
of the hoarding board is 2 m above the roof level. [9]

OR

Q2) A 60 m microwave tower consist in four parts, top 15 meter portion is straight.
Width at top 3.0 m, width at bottom 6.0 m. It is subjected to total gravity load
of 450 kN. The lateral load of 25, 50, 100, 150 and 200 kN are acting at 52.5,
37.5, 22.5 and 7.5 m respectively from the base of tower. Determine the
maximum compressive and tensile force in the leg at the base. [9]

Q3) a) Two channel sections with bent lips 180 mm × 80 mm are connected
with webs to act as a column. The thickness of channel section is
2.5 mm. The depth of lips is 25 mm. The effective length of column is
4.0 m. Determine the safe load carrying capacity of the section. Adopts
properties of the channel section from IS: 811-1961. [6]

b) Define stiffened element, flat-width ratio and effective design width for
cold formed light gauged section. [3]

OR
P.T.O.
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Q4) Find the geometry and draw elevation of the tower to be erected for
transmission line at 0.85 power factor with the following data: Power conductor:
40 mm dia. aluminium cable steel reinforced conductors consist of 60 strands
of 3 mm dia of aluminium and 10 strands of 3 mm dia of steel to be used, Unit
weight of conductor: 20 N/m, Permissible axial tension: 40.0 kN, Young’s
modulus of elasticity: 0.85 × 105 N/mm2, Coefficient of expansion:
0.00001992/°c, Shape factor: 0.67, Ground wire: 12 mm diameter galvanised
steel wire with permissible axial tension = 30.0 kN. [9]

Q5) A self supporting steel stack is 80 m high and its diameter at the top is 3 m.
Height of flared portion is 20 m and diameter at base is 4.5 m. Determine wind
pressure and overturning moment due to wind load at every 10 m from top to
bottom as per IS 875. [16]

OR

Q6) a) State and explain different design forces for the chimney. [8]

b) State and explain different lining materials for chimney. [8]

Q7) A steel chimney carries wind load moment 11590 kNm and dead load 950 kN
rest on M15 grade of concrete. Design base plate and anchor bolt for the
chimney. [16]

OR

Q8) a) State and explain design criterion for foundation of steel chimney. [8]

b) State and explain in details stability of steel chimneys. [8]
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Q1) a) A simply supported equilateral truss ABC is loaded as shown in figure.
Using stiffness matrix method of analysis, determine the horizontal and
vertical displacements at B. Assume flexibility of each member uniform.

[5]

b) Solve the linear system step by step by Gauss Seidal Method. [4]
4x1 + x2 - x3 = 3
2x1+ 7x2 + x3 = 19
x1 - 3x2 + 12x3 = 31

OR

P.T.O.
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Q2) a) Using member stiffness matrix method, determine the deflection and
rotation at B. [5]

b) Explain the difference in Gauss elimination, Gauss Seidel and Gauss
Jordan method for the solution of linear equations. Explain the
convergence criteria and diagonal dominance with reference to above
methods. [4]

Q3) a) Complete six iterations of the power method to approximate a dominant

eigenvector of   2 12
A

1 5
 

   
. Begin with an initial nonzero approximation

of  0

1
x

1
 

  
 

[4]

b) Derive the 1-point and 2-point Gauss Quadrature formula. Explain the
advantage of Gauss Quadrature formula over the trapezoidal and
Simpson’s rule. [5]

OR
Q4) a) Explain Euler’s method or Runga kutta method showing the flow chart

for the numerical analysis. [4]
b) Use two-point Gauss quadrature rule to approximate the distance covered

by a rocket from t = 8 to t = 30 as given by [5]

30

8

1400002000 ln 98
140000 2100

x t dt
t

  
     


Also, find the absolute relative true error.

Q5) a) Derive the biharmonic finite difference net for a plate simply supported
at its edges. Explain how boundary conditions are incorporated. How
are the shear forces and bending moments calculated? [8]

b) Estimate the lowest buckling load of a uniform pin ended column of
length L and flexural rigidity EI using three subintervals. Compare the
approximate value obtained with the exact value given by Euler’s critical
load theory. [8]

OR
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Q6) a) A propped cantilever beam of 6 m span is subjected to an uniformly
distributed load of 12 kN/m. Applying central difference formula dividing
the beam in four equal parts, find the deflection at the nodal points,
rotation at the simply supported end and bending moment at its fixed
end. [8]

b) A simply supported uniform square plate is subjected to an uniformly
distributed load q. Dividing the plate into 4×4 mesh, find the deflection
at the interior nodal points using finite difference method. Comment on
the changes to be made in the formulation if, [8]
i) The support condition is changed to fixed.
ii) The plate is subjected to concentrated load at the center instead of

uniformly distributed load q.

Q7) a) Explain  interpolation using spline functions. What are linear, quadratic
and cubic splines? Explain the necessity condition for the spline to be
cubic. [8]

b) Derive the expression for the linear fit in curve fitting method of least
squares. [8]

Using this method, find an equation of the form y=ax+b, that fits the
following data:

x 0 1 2 3 4

y = f(x) 1 5 10 22 38

OR

Q8) a) Interpolate f (x) = x4 on the interval 1 x 1    by the cubic spline g(x)
corresponding to the nodes x0= -1, x1=0, x2=1 and satisfying the clamped
conditions g’(-1)=f’(-1), g’(1)=f’(1) [8]

b) Explain regression analysis with suitable examples. [8]
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Q1) a) Solve the differential equation for a physical problem using Galerkin’s

method expressed as 

2

2
50 0

d y

dx
+ =  for 0 ≤ x ≤ 10, Boundary conditions

are y(0) = 0; y(10) = 0

Assume trial function: y = ax(10 – x). [5]

b) Discuss the convergence requirement for a displacement function with

suitable examples. [4]

OR

Q2) a) Using Variational principle, formulate the stiffness matrix for truss element.

[4]

b) Using area coordinate, derive the shape functions for a CST element

having coordinates (10,10), (30,10) and (30,40). Hence derive the strain

displacement matrix for CST element using area coordinates. [5]

Q3) a) What is Lagrangian Polynomial? Using this, determine and plot the shape

functions of three noded bar element in Cartesian as well as natural

coordinate system. [4]

b) Explain isoparametric concept. What does term ‘mapping’ signify in

isoparametric formulation. Derive the shape functions for linear

isoparametric triangular element. [5]

OR

Q4) a) Determine the Jacobian matrix for 2D plane stress problem. For the four

noded element having coordinates (1,1), (3,0), (3.5, 2.5), (2,3), find the

value of Jacobian at (1.5, 2.5). [5]

b) Derive the strain displacement matrix for the rectangular 2D serendipity

element for plane strain condition. [4]

P.T.O.
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Q5) a) State the salient features shear deformation theory with reference to finite

element analysis. [4]

b) Explain shear locking phenomenon. [4]

c) Explain the Mindlin’s plate element and briefly explain the formulation of

stiffness matrix. [8]

OR

Q6) a) Explain the convergence requirements of displacement functions. Write

a note on conforming and non-conforming elements with reference to

plate elements. [8]

b) Compare BFS element with ACM plate bending element. [8]

Q7) a) For axisymmetric element, write constitutive relations and hence obtain

the element stiffness matrix for a typical triangular element for its

application in solving a problem of cylinder subjected to internal pressure.

[6]

b) i) Explain shape function for geometry for typical curved shell elements.

ii) Write the strain displacement matrix for the curved shaped element.

[10]

OR

Q8) a) Explain how axi-symmetric problems can be analyzed using axi-symmetric

elements in Finite element method. [8]

b) Explain the concept of degenerated solid elements. Write the displacement

field for 4 noded degenerated shell element. [8]

t t t
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Q1) Derive governing differential equation of rectangular plate in Cartesian
co-ordinates with usual notation. [9]

OR

Q2) A rectangular plate of size a × b with four edges simply supported carries
uniformly distributed load. Derive the expression for the deflection of the
plate by Navier method. [9]

Q3) A simply supported circular plate of radius a carries uniform loading of intensity
q. Find the maximum deflection and expression for radial moment. [9]

OR

Q4) Derive stress - displacement relations, compatibility and equilibrium equations
for thin shells. [9]

P.T.O.
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Q5) a) State the application of membrane theory to pipe and hence derive an
expression for N

x
, N and N

x. [10]

b) State and explain various boundary conditions for circular cylindrical
shells. [6]

OR

Q6) a) Derive an equilibrium equation for circular cylindrical shell using membrane
theory. [10]

b) Differentiate membrane and bending theory for circular cylindrical shell.[6]

Q7) a) Explain in brief beam method of analysis for cylindrical shells and
applications to cylindrical roof shells. [10]

b) Explain in details arch analysis for cylindrical shells. [6]

OR

Q8) a) State and explain Lundgren’s beam theory with its application to analysis
of shells. [10]

b) Explain in details beam analysis for cylindrical shells. [6]





Q1) a) Explain guidelines for establishing axes of rotations and yield lines. [4]
b) Design a grid slab for a floor of hall 12m x 15m c/c having square grid of

1.5m. Use M20 Fe 500 take live load 4kN/m2 and floor finish load
1.5kN/m2. Design for flexure only.  [5]

OR

Q2) a) Draw yield lines for Right angled triangular slab, fixed at two sides making
right angle, unsupported at third side. [4]

b) Design a grid slab for a floor of hall 10m x 14m c/c having square grid of
2m. Use M25 concrete and Fe 500 steel.  [5]

Q3) a) Explain the different types of flat slab and its advantages. [4]
b) An open square tank 6m×6m×3m deep and supported 7m above the

ground level on beams and columns. Design the tank, beam and columns.
Use M25 concrete and Fe 415 steel. [5]

OR

Q4) a) Design an interior panel of a flat slab 7m × 7m for a live load of 4 kN/m2

and F.F. of 1 kN/m2. Use M25 and Fe 415. Design for flexure. [5]

b) Explain in detail wind load analysis of colums for water tank supported
on four identical columns with their lower end fixed to the base and
braced at intermediate levels. [4]
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Q5) a) Design a square bunker to store 400 kN furnace slag. Unit weight of slag
is 8000N/m2. Angle of repose is 24°. Use M25 and Fe500. Draw
reinforcement details. [8]

b) A concrete bin is 3.5m × 3.5m and contains wheat weighing 8.75kN/m3.
The coefficient of friction between grain and grain is 0.45. The coefficient
of friction between grain and concrete is 0.42. If the depth of wheat is
4m, determine the lateral pressure per meter run of the bin waIl. [8]

OR

Q6) a) Design a circular bunker to store 350 kN cement. Density of cement is
30kN/m2. Angle of repose is 30°. Use M25 and Fe500. Draw
reinforcement details. [8]

b) A concrete bin is 4m x 4m and contains wheat weighing 9kN/m3. The
coefficient of friction between grain and grain is 0.42. The coefficient of
friction between grain and concrete is 0.38. If the depth of wheat is 5m,
determine the lateral pressure per meter run of the bin wall. [8]

Q7) a) A group of 25 piles is arranged with 5 rows and 5 piles each. The piles
are 350mm diameter and spaced 1 m centers each pile can carry 250kN
working load, if it can act independently. Determine the carrying capacity
of the pile group. [8]

b) Design the formwork for slab 4m × 4m having thickness of 150mm. It is
proposed to deposit concrete in one stage. [8]

OR

Q8) a) In a group of 30 piles of diameter 400mm and c/c spacing of piles is 2m.
The piles are arranged in square area. Ascertain whether the failure will
occur with the piles acting individually or as a group. Each pile is 10 m
long. Take m = 0.7and c=50kN/m2. [8]

b) Design raft foundation for center to center distance of columns in both
directions is 3m, column size 400mm × 400mm, working axial load on
each column is 750kN. The depth of strata is 2m. Use M20 and Fe500.
The safe bearing capacity of strata is l20kN/m2. Draw reinforcement
details. [8]





Total No. of Questions : 8]

[5562]-144

M.E. (Civil) (Structures Engineering)

RESEARCH METHODOLOGY

(2017 Pattern) (Semester-III)

Time : 3 Hours] [Max. Marks : 50

Instructions to the candidates:

1) Q1 or Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8.

2) Figures to the right indicate full marks.

P5291 [Total No. of Pages : 2

SEAT No. :

Q1) a) Identify the ethical issues related to interpretation and reporting a research
problem. [4]

b) Explain the concept of experimental design and explain the experimental
design procedure steps. [5]

OR

Q2) a) How do you define research problem? Give on example to illustrate
your answer. [5]

b) Enlist different types of sample designs and explain probability sampling.
[4]

Q3) a) Why data collected for research should must be checked for reliability,
suitability and adequacy. [5]

b) Write a note on “multiple correlation and regression”. [4]

OR

Q4) a) Write a note on “Important Characteristics of Chi Square test”. [4]

b) Write a note on Rating Scale as a scaling technique with example. [5]

P.T.O.
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Q5) a) Enlist and explain different clustering methods. [8]

b) Write a detail note on “Two Group discriminant Analysis and Multiple
Discriminant Analysis”. [8]

OR

Q6) a) Explain “Descriptive Statistics: Measures of Central Tendency, Measures
of Dispersions. Measures of Skewness and Measures of Relationship”.[8]

b) What is T-test? When it is used and for what purpose. Explain with
example. [8]

Q7) a) Explain in detail Mechanics of Writing Research Report with suitable
example. [8]

b) Write a research proposal for a suitable research problem (any problem
related to Structural engineering can be considered) to a funding agency
with reference to the following terms: Title, Introduction, origin of the
problem, expected outcome, literature review, Significance of the study
in the context of current status, objectives, methodology, year wise plan.

[8]

OR

Q8) a) Discuss the important points to be considered during presenting a research
idea. And write a note on patenting a research idea. [8]

b) Write a research proposal for a suitable research problem (any problem
related to Civil engineering can be considered) to a funding agency with
reference to the following terms” Title, Introduction, origin of the problem,
expected outcome, literature review, Significance of the study in the
context of current status, objectives, methodology, year wise plan. [8]
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6) Use of electronic pocket calculator is allowed.
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SEAT No. :

Q1) a) Describe types of plate boundaries. [5]

b) Explain philosophy of earthquake resistant design. [4]

OR

Q2) a) Describe with neat figure [5]

i) Seismographs

ii) Epicenter

iii) Hypocenter or focus

b) Describe types of earthquakes. [4]

Q3) a) Explain what twist does to building members. [5]

b) Define mass irregularities. [4]

OR

P.T.O.
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Q4) a) A building having non uniform distribution of mass in Fig 1 locate its
center of mass. [5]

Fig 1

b) Write short note on pounding. [4]

Q5) a) Why short columns are more damaged during Earthquakes? [6]

b) Define code based procedure for seismic analysis. [10]
i) Equivalent lateral force
ii) Response spectrum analysis
iii) Time history analysis

OR

Q6) a) Explain Methods of seismic retrofitting. [9]

b) Why weak beam and strong column combination are considered to be
more earthquake resistant than strong beam and weak column
combination? [7]

Q7) a) State IS 3370 code provisions for water tanks. Write design procedure
for water tank. [8]

b) Explain why buildings with shear walls preferred in seismic regions.
Discuss the concept of flanged shear wall. [8]

OR

Q8) a) Calculate time period of water tank whose mass is 201869kg and stiffness

is 82.22 10 N / .m [8]

b) Explain ductile detailing consideration as per 13920 for lap splices in
beam, beam web reinforcement, column and joint detailing. [8]
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M.E. (Civil) (Water Resources and Environmental Engg.)

PLANNING AND MANAGEMENT OF WATER RESOURCES
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Q1) a) Write note on provisions for draught in national water planning. [5]

b) Explain goals and objectives of water resources planning. [4]

OR

Q2) a) Comment on spatial and temporal characteristics of water resources
planning. [4]

b) Explain constraints for developing water resources. [5]

Q3) a) Explain importance of conjunctive use in water management. [4]

b) How can reservoir sedimentation controlled. [5]

OR

Q4) a) Write a note on ground water recharge and its extent in water resources
planning. [4]

b) Explain role of water rights to resolve disputes. [5]

P.T.O.
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Q5) a) Comment on causes of floods, effects of floods and methods to control
floods. [8]

b) Discus central water policy with regards to allocation of water. [8]

OR

Q6) a) Explain essential data necessary for water power studies for storage
projects. [8]

b) Explain repayment of cost and allocation of cost for multipurpose project.
[8]

Q7) a) Explain detailed basin planning (Principles and procedures) [8]

b) Explain financial performance analysis to check economic viability for
long term sustainable projects. [8]

OR

Q8) a) Explain methods of evaluating the sustainability of water resources. [8]

b) Explain discounting techniques for financial analysis of large dams. [8]
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Q1) a) Explain lapse rate and solar radian in air pollution. [5]

b) Discuss zoning of atmosphere and effects of temperature. [5]

Q2) Find solvent requirement for absorption tower to remove sulphur dioxide gas
having discharge 25 cum/sec at 1 atmospheric pressure and 20ºC, sulphur
dioxide content 9% by volume. If system is design for 94% removal then
equilibrium line of sulphur dioxide and water is x = y/40. Also plot equilibrium
line for different values of x & y. [10]

Q3) a) Discuss the following : [5]

i) Cyclone

ii) Fabric filter

b) Explain iso kinetic sampling. [5]

Q4) a) Explain combustion chemistry in IC engine for HC and NO
X
. [5]

b) Explain [5]

i) AAS

ii) Gas chromatograph

Q5) a) Define biokinetic coefficient and explain application of biokinetic
coefficient or constant in various treatment technologies. [5]

b) Explain principle and working of ASP. [5]
P.T.O.
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Q6) Explain importance of microorganisms, growth rate in treatment of water and
waste water. [10]

Q7) Explain basic principle of UASB, its applications, working along with sketch.
[10]

Q8) Explain along with formulaes to design landfill Bioreactor and leachate control
in solid waste management with sketch. [10]

Q9) a) A one cubic meter of air was sound to contain 100 microgram/m3 of
CO

2
. The temp. and pressure are 20ºC and 102.12 KPa when the air

sample was taken what was the concentration of CO
2
 in ppm. [5]

b) Explain toxicity test. [5]

Q10)a) Explain the following; (Any one) [5]

i) Anaerobic Digester

ii) Septic tank

b) Explain Algae classification, symbiosis, factor affecting algal growth &
control of algae. [5]
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ADVANCED WATER TREATMENT
(Semester-I) (501084) (2017 Credit Course)
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Q1) a) Design a rectangular sedimentation tank using the following date [4]

i) Population: 1 lakh,

ii) Overflow rate: 25m/day,

iii) Depth of tank: 3.2 m.

iv) Rate of water supply: 200 lit/hr/day

b) Draw a neat sketch of under-drainage system for rapid sand filter.
Comment on the performance of rapid sand filter. [5]

OR
Q2) a) Explain the effect of fluorides in drinking water giving Indian standards.

[5]

b) Differentiate between Rapid Sand Filter and Pressure filter. [4]

Q3) a) What are the factors influencing adsorption? [4]

b) Write a short note on Pipe Networks. [5]

OR
P.T.O.
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Q4) a) Write a short note on zeolite process. [5]

b) Comment on planning of water system. [4]

Q5) a) What is a role of groundwater in hydrological cycle? Draw a neat sketch
of hydrological cycle. [8]

b) Write about processes and management of seawater intrusion in coastal
aquifers. [8]

OR

Q6) a) What are the sources of contamination of groundwater? What are the
remedial measures to control groundwater from pollution? [8]

b) Write a short note on [8]

i) Pumping test analysis;

ii) Flow and storage characteristics of aquifers

Q7) a) Explain pretreatment methods and monitoring of pretreatment. [8]

b) Write principles and applications of Nano filtration. [8]

OR

Q8) a) Explain procedure of reverse osmosis with a neat sketch [8]

b) Write principles and applications of Ultra filtration. [8]
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HYDROLOGY
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Q1) a) What is an instantaneous unit hydrograph? What are its characteristics?[4]

b) Discuss in brief few rainfall-runoff models. [6]

OR

Q2) a) How do you justify the choice of Gumbel’s extreme value distribution to
describe the annual peak floods? [4]

b) The annual runoff of a stream is modeled by a normal distribution with
mean and standard deviation of 5000 ha-m and 1000 ha-m respectively.
Find the probability that it would be between 3800 ha-m and 5800 ha-m.

[6]

Q3) a) What are the limitations of flood frequency studies? [4]

b) A bridge has an expected life of 25 years and is designed for a flood
magnitude of return period 100 years. [6]

i) What is the risk of this hydrologic design?

ii) If a 10% risk is acceptable, what return period will have to be
adopted?

OR

P.T.O.
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Q4) The storage, elevation and outflow data of a reservoir are given below: [10]

The spillway crest is at elevation 300.20 m. The following flood flow is expected
into the reservoir. If the reservoir surface is at elevation 300.00 m at the
commencement of the inflow, route the flood to obtain outflow hydrograph.

Elevation, m 299.5 300.20 300.70 301.20 301.70 302.20 302.70

Storage, 106 m3 4.8 5.5 6.0 6.6 7.2 7.9 8.8

Outflow 0 0 15 40 75 115 160

discharge, m3/s

Time, hrs 0 3 6 9 12 15 18 21 24 27

Discharge, m3/s 10 20 52 60 53 43 32 22 16 10

Q5) a) Describe the method of construction of open wells [8]

i) in a soil where clayey stratum is encountered and

ii) in rocky sub-strata.

b) A tube well taps an artesian aquifer. Find its yield in litres/hour for a
drawdown of 3 m when the diameter of the well is 20 cm and the thickness
of the aquifer is 30 m. Assume the coefficient of permeability to be 35
m/day. If the diameter of the well is doubled, find the percentage increase
in the yield, the other conditions remaining the same. Assume the radius
of influence as 300 m in both cases. [7]

OR

Q6) a) How do aquifers derive saline water? Explain Ghyben-Herzberg relation
between the fresh and saline water. [7]

b) Discuss briefly the design principles involved in the design of strainer
type of a tube well. [8]

Q7) The following are the data of monthly ground water table fluctuations,
precipitation and ground water pumping in a delta in South India. Obtain the
regression line connecting ground water table fluctuations with the precipitation
& pumping. [15]
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Month Ground water Precipitation, Ground water

table below MP, x
2
 mm pumping rate,

x
1
 , m x

3
 Mm3

Jan 3.60 30 14.0

Feb 4.05 52 23.4

Mar 4.12 95 32.4

Apr 4.57 90 51.2

May 4.80 200 62.3

Jun 4.95 280 79.5

Jul 5.02 168 61.4

Aug 4.80 51 47.4

Sep 4.42 18 34.4

Oct 4.20 27 18.9

Nov 3.90 52 1.8

Dec 3.30 57 5.2

OR

Q8) A 200 mm well is pumped at the rate 1150 1pm. The drawdown data on the
observation well 12.3 m away from the pumped well are given below. Determine
the transmissibility and storage coefficients of the aquifer. What will be the
drawdown at the end of 180 days [15]

a) in the observation well,

b) in the pumped well?

Time, min 2 3 5 7 9 12

Drawdown, m 2.42 2.46 2.52 2.58 2.61 2.63

Time, mm 15 20 40 60 90 120

Drawdown, m 2.67 2.71 2.79 2.85 2.91 2.94
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M.E. (Civil - W.R.E.E.)

OPEN CHANNEL HYDRAULICS
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Q1) a) What is critical depth? Explain computation of critical depth in uniform
flow. [4]

b) Draw  a labelled sketch for: [5]

i) Specific Energy diagram

ii) Specific Force diagram

iii) Discharge depth diagram

OR

Q2) a) Derive Belanger’s momentum equation for hydraulic jump on horizontal
bed. [5]

b) Explain hydraulic jump in sloping rectangular channel. [4]

Q3) a) Describe Chow’s method of GVF computation. [4]

b) Explain side wein and bottom rack in context with spatially varied flow.[5]

OR

Q4) a) With help of neat sketch, explain differential equation of spatially varied
flow with decreasing discharge. [5]

b) Explain a neat sketch M
1
 adn A

2
 slope profile. [4]

P.T.O.
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Q5) a) Explain monoclinal rising waves. [6]

b) Distinguish between positive surge and negative surge. [6]

c) Give four examples of unsteady flow. [4]

OR

Q6) a) Describe the wave propagation. [4]

b) Derive dynamic equation for unsteady flow. [6]

c) Explain with a sketch dynamic equation for uniformly progressive flow.[6]

Q7) a) What is flood routing? Why is it essential. State different methods. [6]

b) Explain finite difference scheme in flood routing. [4]

c) Write differential form of momentum equation in flood routing? [6]

OR

Q8) a) Distinguish between: [8]

i) Hydrological flood routing & hydraulic Routing

ii) Reservoinr and channel routing

b) Explain Muskinghum method. [8]
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Q1) a) Define System. Write application in water resource. [3]

b) Solve the LPP by simplex method. [7]

Maximize  1 2 3 4Z 4 2 6 12x x x x   

Subject to

1 2 3 4

1 2 3 4

1 2 3 3

1 2 3 4

15

7 5 3 2 120

3 4 9 12 100

0, 0, 0, & 0

x x x x

x x x x

x x x x

x x x x

   
   

   
   

Q2) a) Determine the feasible region for [5]

Minimize 1 2Z 4 7x x 

Subject to

1 2

1 2

1 2

2 7 10

4 5 6

0, 0

x x

x x

x x

 
 
 

Using graphical solution.

b) Find minimum of function 5 35 20 5f x x x     by dichotomous in

interval (0, 5) with 0.0001  . [5]

P.T.O.
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Q3) a) Explain DP technique step win. [5]

b) Find the minimum of the function 5 33 12 5f x x x     by Fibonacci

search in interval (0,4). [5]

Q4) a) Formulate the dynamic programming for minimizing yield from field.[5]

b) Find the minimum of the function 5 34 13 04f x x x     Golden section

method in the interval (0, 04). [5]

Q5) a) Four jobs 1, 2, 3, 4 on processed on five machine A, B, C, D & E in
order ABCDE. Find the total minimum clopsed time if no passing of
jobs is permitted. Also determine an idle time for each machine. [7]

Jobs A B C D E

Machine

1 5 2 7 3 9

2 6 4 6 5 10

3 4 5 5 6 8

4 3 3 8 2 2

b) Discuss decision making by experimentation. [3]

Q6) a) Describe tree analysis with an example. [5]

b) Explain Poisson’s distribution method of decision making. [5]

Q7) a) Explain game theories in brief. [5]

b) Explain the Monte Carlo simulation with suitable example. [5]
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RESEARCH METHODOLOGY
(2017 Course) (Semester - III) (End Sem.) (601094)
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1) Answer Q.1 or Q.2, Q.3 or Q.4, Q.5 or Q.6, Q.7 or Q.8.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right side indicate full marks.
4) Assume Suitable data if necessary.
5) Use of calculator is allowed.
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Q1) a) What is research problem? Define the main issues which should receive
the attention of the researcher in formulating the research problem. Give
suitable examples to elucidate your points. [5]

b) Write a short note on ‘elements and objectives of literature survey’. [4]

OR

Q2) a) Define the term ‘Research’. Enumerate the characteristics of research.
Give a comprehensive definition of research. [5]

b) What is literature review? Explain its purpose and its components. [4]

Q3) a) Enumerate the types of data and describe these types in detail with
reference to tools, types of research and statistical techniques. [4]

b) What do you mean by the power of a hypothesis test? How can it be
measured? Describe and illustrate by an example. [5]

OR

Q4) a) Point out the possible sources of error in measurement . Describe the
tests of sound measurement. [5]

b) Give your understanding of non-parametric or distribution free methods
explaining their important characteristics. [4]

P.T.O.
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Q5) a) Explain how would you work out the following statistical measures often
used by researchers? [10]
i) Coefficient of variation.
ii) Arithmetic average.
iii) Coefficient of skewness.
iv) Regression equation of X on Y.

b) What is the significance of using multiple discriminant analysis? Explain
in brief the technical details involved in such a technique. [6]

OR

Q6) a) How will you differentiate between descriptive statistics and inferential
statistics? Describe the important statistical measures often used to
summarise the survey/research data. [6]

b) Write short notes on: [10]
i) Cluster analysis.
ii) Multidimensional scaling.
iii) Reflections in context of factor analysis.
iv) Maximum likelihood method of factor analysis.

Q7) a) Explain the significance of a research report and narrate the various steps
involved in writing such a report. [5]

b) Explain the technique and importance of oral presentation of research
findings. Is only oral presentation sufficient? If not, why? [5]

c) Write short notes on the following: [6]
i) Techniques of writing report.
ii) Characteristics of a good research report.

OR

Q8) a) Explain in brief - patent procedure. [5]
b) Describe in brief layout of a research report covering all relevant points.

[5]
c) Write short notes on the following: [6]

i) Bibliography and its importance in context of research report.
ii) Rewriting and polishing of report.
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Q1) a) Apply Gram-Schmidt method to the given vectors to get an orthonormal
basis.
(1,2,1), (–3, – 4, –1), (– 4, –7, 0) [5]

b) If w i    represents the complex potential for electric field and

2 2
2 2

x
x y

x y
   

 , determine the function φ. [5]

Q2) a) Evaluate   C

2 1

1 3

z
dz

z z z


  , where C is the circle |z| = 2. [5]

b) Find the mechanical system which is governed by the differential equation
and with the given initial condition, using Laplace transform.

   
2

2
2 , 0 0, 0 1td y dy

y e y y
dt dt

     [5]

Q3) a) Find the Laplace transform of periodic function f (t) with period 
2


where

 
2

sin , 0

0 ,

t t
f t

t




 
 

  
   

[5]

b) Solve the following differential equation by series method.
2

2
2

0
d y dy

x x y
dx dx

   . [5]

P.T.O.
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Q4) a) Find the largest eigen value and corresponding eigen vector of the matrix
A by power method

0

3 0 0 1

A 1 1 0 with 1

0 2 8 1

x

   
        
      

[5]

b) Solve the Laplace equation 
2 2

2 2
0

u u

x y

 
 

   for the following square mesh

with boundary values as given in the figure. [5]

Q5) a) Solve the equation 
2

2

u u

t x

 


 
 subject to the condition

  2 , 0 ½
,0

2(1 ), ½ 1

x x
u x

x x

 
    

u(0, t) = u(1, t) = 0. Carry out computation for four level by taking

1

4
h   and choose K according to Bendre- Schmidt method. [5]

b) Using Galerkin method, solve the Boundary value problem y" = 3x+4y,

0 < x < 1 with y(0) = 0, y(1) = 0. Take trial solution   2
0 1 2y x a a x a x   .

[5]

60 60 60 60

40

20

0 10 20 30

40

50
u

4u
3

u
1 u

2
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Q6) a) Find the extremal of the functional

   
1

2

0

1 ' , 0 0, 1 1y dx y y   [5]

b) Solve the system of Linear equation by least square method [5]

– x
1
 + x

2
 = 10

2x
1
 + x

2
 = 5

x
1
 – 2x

2
 = 20

Q7) a) Find the fourier sine transform of   | |xf x e . Hence evaluate

2
0

sin

1

x mx
dx

x

 
 . [5]

b) Find the image of straight line x + y =1 under the transformation w = z2.
[5]

Q8) a) Find the natural frequencies of the following system by assuming there is
no friction where m

1
 & m

2
 are masses. Given that m

1
 = 1, m

2
 = 3, k

1
 = 1,

k
2
 = 3, k

3
 = 3 (use matrix method) [5]

b) Solve 
2 2

2 2

u u

t x

 


 
 with boundary conditions [5]

i)    0, 1, 0u t u t 

ii)    ,0 ½ 1u x x x 

iii)  ,0 0tu x   taking 0.1h k 

for 0 0.4t  .
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MATERIAL SCIENCE AND MECHANICAL BEHAVIOR
OF MATERIALS
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and stream table is allowed.
4) Figures to the right indicate full marks.
5) Assume suitable data if necessary.
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Q1) a) Define nano-materials. Explain types, properties and various application
of nano materials. [6]

b) What are different strengthening mechanisms for materials. [4]

Q2) a) Write note on anisotropic elasticity. [6]
b) Write a note on anisotropic thermal expansion. [4]

Q3) a) A 13 mm-diameter tensile specimen has a 50 mm gage length. The load
corresponding to the 0.2 percent offset is 6800 kg and the maximum
load is 8400 kg. Fracture occurs at 7300 kg. The diameter after fracture
is 8 mm and the gage length at fracture is 65 mm. Calculate the standard
properties of the material from the tension test. If  E = 2047GPa calculate
plastic strain. [6]

b) Explain with neat sketch Bridge men correction for metals. [4]

Q4) a) Two points on a true stress-strain curve for aluminum alloy are  =222
MPa at  = 0.05 and  =303MPa at  = 0.15. Using power law, predict
the true stress at a strain of  = 0.30. Compare the true stress using
saturation model proposed by Voce. [6]

b) A tensile bar is machined so that the diameter at one location is 1%
smaller than that for the rest of the bar. The bar is tested at high
temperature, so strain-hardening is negligible, but the strain-rate exponent
is 0.25. When the strain in the reduced region is 0.20, what is the strain in
the larger region? [4]

P.T.O.
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Q5) a) The strains measured on the surface of a piece of sheet metal after
deformation are 

1
 = 0.182, 

2
 = – 0.035. The stress-strain curve in

tension can be approximated by = 30 + 40. Assume the Von Mises
criterion and assume that the loading was such that the ratio of 

2
/

1
 was

constant. Calculate the levels of 
1
 and 

2
 reached before unloading.[6]

b) Write a note on elastic recovery for engineering materials. [4]

Q6) State and explain statistical shake down theorem (Melan theorem) for an ideal
elasticplastic body subjected to variable loads which vary slowly with time
between given limits. [10]

Q7) What is viscoelasticity? Explain Maxwell Model, Voigt Model and Maxwell-
Voigt Model for rheological properties of viscoelastic material with neat sketch.

[10]
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ADVANCED STRESS ANALYSIS
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Q1) a) Derive the compatibility equation for cartesian co-ordinate in terms of
stress component. [5]

b) Derive an expression to obtain unit elongation for any direction when
plane strain componetns are known. [5]

Q2) The Airys stress function for the stress distribution under a knife edge on the

Boundary of an infinite soild is given in polar coordiantes by .r sinP  




where ‘P’ is the uniformaly distributed load per unit length of edge. Prove that
given function is Airys stress function and hence find stress componts. Also
prove that the resulatnt forces integatred along any semi-circle around the
kiife edge is equal to ‘P’. [10]

Q3) Show that  
2 2

2 2( 1)x ym
a b

     ; where a and b are semi-major and semi-minor

axis respectively of elliptical section. Solve the torsional problem for solid
elliptical shaft. Determine stress components and maximum shear stress.[10]

P.T.O.
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Q4) a) A 30 cm I beam shown in Fig.1 is subjected to torque 4900 N-m. Find
the maximum shear stress and angle of twist per unit length. [10]

b) In order to reduce the stress and angle of twist 1.25 cm thick flat plates
are welded on the sides of the section as shown in dotted lines. Find the
maximum shear stress and angle of twist per unit length.

Q5) Derive fundamental expression for contact stresses between two rollers with
axis parallel under compressive load. [10]

Q6) Derive an expression for shear centre for unequal I section symmetrical about
XX axis. Determine shear centre for I section shown in fig 2. [10]

.
Q7) a) What are rosettes? In what circumstances they are employed? Explain

any two types of rosettes with figure? [5]
b) Explain effect of stressed model in plane polariscopic with suitable figure.

[5]
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Q1) a) What is the motivation for doing research. [5]

b) Discuss various types of Research. [5]

Q2) Discuss the eight steps model of research process. [10]

Q3) a) Explain the significance of the Literature review during Finalizing Problem
statement, during the research process, for data validation and report
writing. [5]

b) What are the important steps while publishing paper in peer reviewed
Journal? [5]

Q4) a) Discuss popular and commonly used indexing of Journals used for
selecting suitable journal for submitting your research paper. Explain
important terms related to research Impact factor, Citation, h Index, i10
index, and plagiarism. [5]

b) Discuss the errors in Selecting Research Problem. Also elaborate the
benefit of conducting Pilot Study of Research Problem. [5]

Q5) a) Define Variable used in Research. Explain in short different types of
variables used in Research. [5]

b) discuss the structure of Research Proposal and in short elaborate each
point that should be included in any Research Proposal. [5]

P.T.O.
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Q6) Explain static, Dynamic and Random Characteristics of Instruments with
examples. Define (any 5) following characteristics related to instruments:[10]

a) Range.

b) Accuracy.

c) Precision.

d) Readability.

e) Sensitivity.

f) Repeatability.

g) Reproducibility.

Q7) a) What are the different sources of Errors in Measurement. [5]

b) List down and discuss in short various statistical methods used in research.
[5]
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Q1) a) Determine Degree of freedom of the linkage shown in fig. 1. [5]

b) Discuss Transmission angle and mechanical advantage of a four bar
mechanism. [5]

Q2) a) Explain following terms with suitable example [5]

i) Low degree of complexity

ii) High degree of complexity

b) In the mechanism shown in the Fig. 2, 
2
 = 10 rad/sec (CW) (constant).

Draw velocity diagram and determine 
6

Given:

O
2
A = 7.5 cm, AB = 5 cm, BC 7.5 cm, O

5
C = 6.25 cm (and is vertical),

CD = 10 cm, BD = 5cm, O
6
D = 5cm,

Angle O
2
AB = 110º, Angle ABC = 115°, Angle O

6
DB = 117°, angle

O
5
CB = 120º [5]

P.T.O.
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Q3) Design a four bar mechanism to coordinate the following three positions of
the coupler point. The positions are given with respect to coordinate axes:

r
1
 = 55mm 

1
 = 75°

r
2
 = 70mm 

2
 = 50°

r
1
 = 75mm 

1
 = 40°

The angular displacements of the input link are to be 
12

 = 30°, 
13

 = 70°

Draw the mechanism in first position. [10]

Q4) a) What is meant by cubic of stationary curvature and give its use. [6]

b) Explain the concept of center point and circle point curves. [4]

Q5) a) Write a short note on ‘DYAD METHOD’. [5]

b) With neat sketches, explain Bobillier constructions. [5]

Q6) A four bar mechanism consists of 40mm long crank OA and 90mm long
horizontal grounded link OC. At a particular instant the crank is at 25° with
respect to horizontal position. Coupler AB is horizontal and is 30mm long.
BC is the fourth link. By treating AB as the base of coupler, construct equilateral
triangle with ‘P’ as its vertex.

Draw its cognate mechanisms to trace coupler curve as traced by point ‘P’.[10]

Q7) a) Write a short note on ‘D-H Paramters’ and explain how they are useful in
design of spatial mechanisms. [5]

b) Explain the concept of matrix method of analysis of spatial mechanisms.
[5]
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Q1) Draw the three degrees of freedom un-damped spring mass system with one
end fixed and the other free, where mass, m

1
 = m

2
 = m

3
 = m and stiffness,

k
1
 = k

2
 = k

3
 = k. Take m = 2 kg and k = 2.5 N/m.

a) Determine the Natural frequencies of vibrations using flexibility influence
Coefficient’s method. [4]

b) Determine the Mode shapes for the given arrangement. [3]

c) Also check the orthogonality of the normal modes for the system. [3]

Q2) A cantilever bar of length l, density , Young s modulus E, area of cross
section A, and area moment of inertia I carries a mass M at its free end fig. 1.
Derive frequency equation for axial vibration of a bar, from first principles,
Also obtain the results, if mass of bar is considered to be of negligible to that
of mass attached. [10]

P.T.O.
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Q3) A washing machine of mass ‘m’ placed in a cushioned crate of stiffness k.
During loading phase crate is subjected to a sudden force idealized as a step
force of height F

0
. Obtain the response of washing machine to the loading and

hence determine maximum displacement of the washing machine and Plot the
same. [10]

Q4) a) A 100 Kg turbine operated at 2000 rpm. What percent isolation is achieved
if the turbine is mounted on four identical springs in parallel, each of
stiffness 3 × 105 N/m. Suggest suitable modifications to be done to
achieve 81 percent isolation if the same mounting system is used. [6]

b) Explain in-situ balancing of large turbine rotors. [4]

Q5) A reciprocating machine having mass of 100 kg and runs at a constant speed
of 4500 rpm. After it is installed, the forcing frequency is too close to natural
frequency of the system. Design the dynamic vibration absorber, if nearest
natural frequency of the system should be at least 20% from the impressed
frequency. [10]

Q6) a) The auto correction function of a stationary random process x(t) is given

by   I IR . bx t a e   where a and b are constants. Find the power spectral

density of x(t). [5]

b) Show that the response of a spring mass lightly damped system to a
white noise input will be a narrow band process. [5]

Q7) Write a short note on: [10]

a) Dynamic Vibration Absorber.

b) Active Vibration Control.

c) Wide Band and Narrow Band Process.

d) Constrained Layered Damping.
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Q1) a) Explain gauss elimination approach with penalty approach with sketch?
Also list down any 4-2D finite elements used in FEM? [5]

b) Compare Rayleigh-Ritz method with Galerkin method of Weighted
Residuals. [5]

Q2) a) Compare Bar and Beam element with sketch? [4]

b) A M.S three stepped rod of Diameters 100mm, 80mm & 60mm of
E=2x100000 N/sq.mm, and Lengths 200mm, 200 and 150 mm from the
first end. One end is fixed and other is subjected to axial tensile load of
25KN. Model the rod with three stepped rod and solve for following by
FEM : [6]

i) Global stiffness matrix

ii) Nodal displacements

iii) Reaction forces

Q3) a) Compare CST, LST and QST Elements with sketch. [6]

b) A 3-Noded 1-D rod element has displacements and coordinates as
shown. [4]

Coordinates 1[40, 00] 2[80,00] 3[120,00]

Nodal displacement- u 0.01 0.02 0.03

Calculate

i) Nodal shape functions

ii) Displacement at point P[70.00]

P.T.O.
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Q4) a) Explain FEA procedure used in solving 2D- quadrilateral element
problems to calculate global and elemental stiffness matrix and stresses?

[6]

b) Compare 3D-Hexhedral and Tetrhedral elements with sketch? [4]

Q5) a) Discuss Kirchhoff theory and Mindlin theory for thin plate element? [5]

b) Explain Euler equation in linear and Non linear bukling analysis with
example? [5]

Q6) a) Explain types of dynamic problems with examples? And also list out 2-
numerical methods to solve eigen values? [4]

b) A three stepped rod of dia 60mm, 100mm with length 100mm and 300mm
is fixed at one end. Let density=0.00073kg/cub.metre, E=250 x100000N/
sq.mm, calculate Global Matrix and the eigen values considering for free
vibration problem? [6]

*  *  *
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Q1) a) What is the meaning of optimization? What are the different Mathematical
techniques for dealing optimization problems. [4]

b) A beam of uniform rectangular cross-section is to be cut from a log
having a circular cross-section of diameter 2a. The beam has to be used
as a cantilever beam (length is fixed) to carry a concentrated load at the
free end. Find the dimensions of the beam that correspond to the
maximum tensile (bending) stress carrying capacity using multivariable
optimization with equality constraints variation. Assume the necessary
condition. [6]

Q2) Maximize F = x1 + 2x2 + x3 [10]

Subject to :    2x1 + x2 – x3 < 2

    –2x1 + x2 – 5x3 > –6

      4x1 + x2 + x3 < 6

      xi > 0,  i = 1, 2, 3

Q3) Minimize the funciton f(x) = 0.65 – [0.75/(1 + x2)] – 0.65x tan – 1 (1/x) using
the golden section method with n = 6. Also calculate final to the initial interval
uncertainty. [10]

P.T.O.
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Q4) Write a short note on. (any three) [10]

a) Neural-network-based methods

b) Genetic Algorithms

c) Fuzzy optimization

d) Simulated annealing

Q5) a) Explain how topology optimization can be used as a design tool with an
example. [5]

b) What do you mean by combining topology and shape design
optimization? Explain with examples. [5]

Q6) a) Explain ESO for stiffness and stress level optimization. [5]

b) Write a short note on bi-directional Evolutionary structural optimization
based on von misses stress. [5]

Q7) a) Write a short note of stress constraints on the following terms ; [5]

i) Stress criterion for the SIMP Model.

ii) Solution Aspects (Constraint relaxation).

b) What are the different methods involved in problem formulation and
parameterization of design? Explain one method in details. [5]
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Q1) a) Explain how FFT analyser can be used for vibration measurement. [6]

b) Differentiate between accuracy and precision. [4]

OR

Q2) a) Explain Laser Doppler Vibrometer in details. [6]

b) Explain how load cell can be used for force measurement. [4]

Q3) a) List various types of DAC. Explain R-2R type DAC. [6]

b) Explain Analog and Digital Signals with examples. [4]

OR

Q4) a) Draw the flowchart and explain the operation of a Successive
Approximation Register type ADC.  [6]

b) Write note on band pass filters.  [4]

Q5) a) Reduce the block diagram Shown in Fig. Q5a [6]

Fig. Q5a

P.T.O.
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b) Represent system shown in Fig. Q5b by state space representation and
write equitation of motion in state space form. [4]

Fig. Q5b
OR

Q6) a) Determine poles and zeros of system and comment on stability of system

having transfer function 
 

2

6 s 3

s 2s 2


 

. [5]

b) Find the state equations for the translational mechanical system as shown
in Fig. Q6b [5]

Fig. Q6b
Q7) a) Explain transient response specifications with neat sketch. [4]

b) Determine the number of  right-half-plane poles in the closed-loop transfer

function   5 4 3 2

10
T s

s 7s 6s 42s 8s 56


    
. [6]

OR
Q8) a) Characteristic equation of the system is given by s3+101.3s2 +132s +5.093k=0.

Find value of k, if system is stable, using Routh Hurwitz criterion. [6]
b) Explain in detail PID tuning based on transient response. [4]

Q9) a) Draw the Bode log-magnitude and phase plots for the system

   
   

s 20
G s

s 1 s 7 s 50




   [6]

b) Explain frequency response specifications with neat sketch. [4]
OR

Q10)a) Find Analytical expressions for the magnitude and phase responses of

    
1

G s
s 2 s 4


  . Also make plots of the log-magnitude and the phase

using log-frequency in rad/s as the ordinate. [6]
b) Explain Phase margin and gain margin. [4]
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Q1) a) Find the roots of equation x log
10

x =1-2 correct to five decimal places
by Newton’s Raphson method. Also explain the rate of convergence.[5]

b) A simply supported beam carries a concentrated load ‘p’ at its mid
point. Corresponding to various values of P, the maximum deflection
‘Y’ is measured as follows: [5]

P : 100 120 140 160 180 200

Y : 0.45 0.55 0.60 0.70 0.80 0.85

Find deflection ‘Y’ when load ‘P’ is 250.

Q2) a) Using Newton’s divided differences formula, evaluate f(8) and f(15) for
the following data: [5]

x : 4 5 7 10 11 13

f (x) : 48 100 294 900 1210  2028

P.T.O.
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b) Use Lagranges’s Interpolation formula to find f (1.5) for the data: [5]

x : 0 1 2 3

f(x) : 0 1.7183 6.3891 19.0855

Q3) a) By Cubic spline find y(1.5) for the following data : [5]

x : 0 1 2 3

y : 2 -6 -8 2

b) Use Romberg’s method to compute 

1

2
0 1

dx

x+  correct to four decimal

places. [5]

Q4) a)  Find ( )
5

2

3

5 2x x− + dx by Gauss Legendre three point formula. [5]

b) Find the largest eigen value using power method of the matrix. [5]

A=

1 3 1

3 2 4

1 4 10

− 
 
 
 − 

Q5) a) Using Householder’s method reduce the following matrix A to the
tridiagonal form: [5]

A= 

1 3 4

3 2 2

4 1 1

 
 − 
 − 
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b) Use the Runge -kutta fourth order method to find y(0-2) with h=0.1 for
the initial value problem represented by mechanical system. [5]

,
dy

x y
dx

= + y(0)=1

Q6) a) Using Adam’s-Bashforth predictor corrector method find y at x=0.4,

Given that 
dy

dx
=x2-y,  y(0)=1,  y(0.1)=0.905125 y(0.2)=  0.8212352,

y (0.3)=0.7491509. [5]

b) Use Jacobi’s iteration method to solve the partial differential equation
2 2

2 2

4 4
0

x y

∂ ∂+ =
∂ ∂  represented by a mechanical system.Carry out five

iterations. [5]

1 1

0 u4 u3 0
0 u

1
u

2
0

0 0

Q7) a) Solve 
2

2

u u

t t

∂ ∂=
∂ ∂

 for the following condition using Crank-Nicolson

method.

at x=0 and x=3, u=0 for all values of t,  at t=0, u=x2 for 0< x <3.

Take increment in x as 1 and increment in t as 0.1 Find all values of u for
t=0 to t =0.3 [5]
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b) Apply Gauss-Seidel method to solve  the following equations: [5]

(4 iterations)

20x+y-2z=17

3x+20y-z=-18

2x- 3y+20z=25.

Q8) a)  Use Heun’s method to solve the initial value problem ( ) ,
2

x y
y x

−′

 y(0)=1 over [0,1] using step size
1

2
. [5]

b) Solve the wave equation for a vibrating  string u
tt
(x,t)= 4u

xx
(x,t) for

0≤ x≤ 4 and  0≤ t≤ 2 with the boundary conditions u(0,t) = u(4,t)=0, t>0
and the initial conditions [5]

( ,0) (4 )
0 4

( ,0) 0t

u x x x
x

u x

= − 
≤ ≤= 
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Q1) a) Real gas and Ideal gas behave differently? Justify. [6]
b) One kg-mol of oxygen undergoes a reversible non-flow isothermal

compression and the volume decreases from 0.15 m3/kg to 0.06 m3/kg
and the initial temperature is 50°C. The gas obeys Van der Waals’ equation
during the compression. Find: [7]
i) The work done during the process;
ii) The final pressure
assume following values of constants for O

2

a = 139250 Nm4/(kg-mol)2, b = 0.0314 m3/kg-mol, R
o
 = 8314 Nm/kg-

molK,
OR

Q2) a) Write down the Vaan der Waal’s equation and state how it differs from
the equation of state for an ideal gas. [6]

b) A Cylinder volume 0. 1 m3 contains 7 kg ethane at a pressure of 70 bar
using compressibility chart, find the temperature of ethane in the cylinder.
For ethane:- Tc = 305.4K; Pc = 4.884 mPa, R = 0.2765 kJ/kgK. [7]

Q3) a) Discuss Triple point of water with P-V-T Surface. [6]
b) Behavior of isotherms at critical point. Discuss with neat sketch. [6]

OR
Q4) a) Discuss the differences between solid to liquid and liquid to vapor phase

change of water. Show it using P-V-T diagram. [6]
b) Determine the entropy of 1 kg of wet steam at a pressure of 6 bar and 0.8

dry, reckoned from freezing point (0ºC). [6]

P.T.O.
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Q5) a) How first law and second law efficiency differ? [3]

b) One kg of air is contained in a piston cylinder assembly at 10 bar pressure
and 500 K temperature. The piston moves outwards and the air expands
to 2 bar pressure and 320 K temperature. Make calculations for [9]

i) The availability in the initial and final stats

ii) The maximum useful work and

iii) The irreversibility for the system.

Assume that the system is insulated and the environmental conditions
are at 1 bar and 290 K. further for air : cv = 0.718 kj/kg K, c

p
 =  1.005 kJ/

kg K

OR

Q6) a) 1 kg of ice at 0ºC is mixed with 12 kg of water at 27ºC. Assuming the
surrounding temperature as 15ºC, calculate the net increase in entropy
and unavailable energy when the system reaches common temperature.[6]

b) State and explain Helmholtz and Gibb’s function. [6]

Q7) a) Discuss Clausius-Claperyon equation. [7]

b) Derive the following relations : [6]

i)
S

T

C p

t v

p

 
  

ii)
S

T

Cv

t

v k

     

 = Co-efficient of cubical expansion, and

K = Isothermal compressibility

OR

Q8) a) Write a short note on Thermodynamics of Biological cells. [6]

b) One kg of octane (C8H18) is burned with 200% theoretical air. [7]

Assuming complete combustion determine :

i) Air  - fuel ratio

ii) Dew point of the products at a total pressure 100 kPa.
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Q1) a) Explain the importance of Reynolds Transport theorem in fluid mechanics
and derive an expression for it. Describe how the linear momentum
equation is obtained from it? [5]

b) A garden hose attached with a nozzle is used to fill a 40 liters capacity
bucket. The inner diameter of the hose is 2cm and it reduces to 0.8cm at
the nozzele exit. If it takes 50 sec to fill the bucket with water, determine
the volume and mass flow rates of water through the hose and; also.
determine the increase in average velocity of water at the nozzle exit over
the average velocity in the hose? [5]

Q2) a) Derive an expression for exact solution for fully developed flow between
fixed parallel plates? [5]

b) What do you mean by creeping flow? Explain? [5]

A Metallic sphere of specific gravity 7.0 falls in an oil of density 800kg/
m3. The diameter of the sphere is 8mm and it attains a terminal velocity
of 40mm/s. Find the viscosity of the oil in Poise, if Re< 0.2?

P.T.O.
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Q3) a) Derive an expression for lift on rotating cylinder. (Kutta-Joukowsky
theorem)? [5]

b) What do you mean by Magnus effect? Explain. [5]

A tennis ball with a mass of 0.06kg and diameter of 65mm is hit at 72km/
hr with a backspin of 4800rpm. Determine if the ball will fall or rise under
the combined effect of gravity and lift due to spinning shortly after being
hit in air at 1 atm and 25ºC.?

Assume the density and kinematic viscosity of air at 1 atm and 25º C are
=1.184kg/m3 and =1.562×10-5 m2/s.

Lift coefficient CL=0.22

Q4) a) Derive an expression for Momentum integral equation for boundary layer
flows applied to laminar, transition and turbulent flow? [5]

b) What do you mean by boundary layer separation? What is effect of
pressure gradient on boundary layer separation? [5]

Q5) a) Water is flowing through a rough pipe of diameter 500mm and length
4000m at the rate of 0.5m3/s. Find the power required to manitain this
flow. Take the average height of roughness as k = 0.40mm.

For rough pipes; use the correlation, [5]

10
1 2log (R/ k) 1.74
4 f

 

b) Explain different types of free turbulent flows. What is the significance
of turbulence modeling? [5]
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Q6) a) What are the characteristic aspects of Rayleigh flow. What are the main
assumptions associated with Rayleigh flow? [5]

b) The aerodynamic wing used on race cars is designed to give a maximum
down thrust and a minimum drag. If a race car travels at a speed of 321
kmph and in temperature upto 43ºC, determine mach number and justify
whether the air flow is compressible or incompressible?

Assume ratio of specific heat = 1.4 and Gas constant R = 287 Nm/kg K.
[5]

Q7) Write short notes on (Any three) [10]

a) Velocity potential function and Stream function

b) Normal and oblique shocks in compressible flow

c) Flow visualization techniques

d) Significance of Reynolds number in fluid flow

e) Vortex flow and doublet.
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4) Assume suitable data wherever necessary and mention the same clearly.
5) Use of steam tables, Mollier chart and calculator is allowed.
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SEAT No. :

Q1) a) Consider the base plate of a 1200-W iron that has a thickness of L = 0.5
cm, base area of A = 300 cm2, and thermal conductivity of k = 15
W/m°.C. The inner surface of the base plate is subjected to uniform
heatflux generated by the resistance heaters inside, and the outer surface
losesheat to the surroundings at T = 20°C by convection. Taking the
convection heat transfer coefficient to be h = 80 W/m2. °C and neglecting
heat loss by radiation, obtain an expression for the variation of temperature
in the base plate, and evaluate the temperatures at the inner and the outer
surfaces. [5]

b) What do you mean by Thermal Contact Resistance? What are methods
to reduce the same? [5]

Q2) a) 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 500W/m2-°C. Take density of object 7850
kg/m3, thermal conductivity = 60 W/m-°C and specific heat 460 J/kg-K.
Determine [5]

i) Center temperature 2 min after start of cooling process

ii) Temperature at a depth 1 cm after start of cooling process

iii) Energy removed from the sphere during this time

b) What do you mean by Newtonian Heating and cooling? What is I.T.G?
How is developed in object? [5]

P.T.O.
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Q3) a) Consider laminar flow of a fluid over a flat plate maintained at a constant
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 the fluid and the plate. Assume the flow to remain laminar.

[5]

b) Experimental results for the local heat transfer coefficient h
x
 for flow

over a flat plate with an extremely rough surface were found to fit the
relation [5]

h
x
(x) = x–0.1

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

x
 at x.

Q4) a) 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 k = 0.64W/m °C, v = 0.62 × 10–6 m2/s,  = 995 kg/m3,
C

p
 = 4187 kJ/kg °C,  = 4.25 × 10–4 per degree Kelvin

Use following correlations Nu = 0.023 Re
d
0.8Pr0.4 [5]

b) Explain physical significance of following dimensionless numbers [5]

i) Peclet Number

ii) Stanton Number

iii) Rayleigh Number

Q5) a) A plate type 200 mm x 300 mm heater is immersed in water bath at
40 °C. The larger side of heater is maintained vertical. The heater rating
is 3.5 kW. Determine the 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 × 10–6 m2/s,  = 977.8 kg/m3, C
p
 = 4187

kJ/kg °C,  = 4.15 × 10–4 per degree Kelvin

For heat transfer by convection use following correlation

Nu= 0.13 (Ra)(0.33) [5]

b) Explain following terms of mixed convection with neat sketch [5]

i) Assisting flow

ii) Opposing flow

iii) Transverse flow
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Q6) a) The steam at 165°C condenses in the shell side of a heat 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 kJ/kg

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
d

0.8 Pr0.4 for turbulent flow, Constant heat flux or wall
temp

[5]

b) Explain with neat sketch different flow regimes encountered in flow boiling
in a tube under forced convection. [5]

Q7) a) What is gray body? How does it differ from  a blackbody? What is a
diffuse gray surface? [5]

b) What is the radiation effect? How does it influence the temperature
measurements? [5]
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[5562]-168
M.E. (Mechanical-Heat Power Engg.)

AIR CONDITIONING TECHNOLOGY
(2017 Pattern) (Semester - II)

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

1) Answer any 5 questions out of 7.
2) Draw 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) Figures to the right side indicate full marks.
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Q1) a) Explain with neat sketch air handling unit. [5]
b) Explain the significance of RSHF, GSHF & ESHF. [5]

Q2) Write a short note on (any two). [10]
a) Air cooled VRV
b) Water cooled VRV
c) Desiccants Dehumidification

Q3) a) Discuss various methods of measuring humidity. [5]
b) Write a short note on: Metabolic heat generation. [5]

Q4) A retail shop has following loads:
RSH = 58.15 kW, RLH 14.54 kW. The outside and inside conditions are
40°C DBT and 27°C WBT, 25°C and 50% RH. 70m3/min of ventilation air
is used. Determine the following if by pass factor of the cooling coil is 0.15.
1) Ventilation load 2) Grand total heat 3) ERSHF 4) ADP 5) Dehumidified air
quantity 6) Condition of air entering and leaving the apparatus. [10]

Q5) a) Write a note on Fan Laws & its characteristic curve. [5]
b) Explain the bypass factor & derive its expression for cooling coil. [5]

Q6) a) Write a note on air washer. [5]
b) Explain chilled beam and chilled ceiling. [5]

P.T.O.
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Q7) Explain with neat sketches the working of following equipments. (Any Two)[10]
a) Chillers
b) De-humidifiers
c) Condensing units.





Total No. of Questions : 8]

[Total No. of Pages : 2

[5562] - 169
M.E. (Mechanical) (Heat Power Engineering (Semester - II)

MEASUREMENTS & CONTROL
(2017 Pattern)

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

1) Solve any five questions.
2) Neat diagram must be drawn wherever required.
3) Figures to the right indicate full marks.
4) Use of logarithmic tables, slide rule, Mollier charts, Electronic pocket

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

P5561

Q1) a) Distinguish between Null and Deflection type instrument. Null method of
measurement is often preferred over deflection method, comment. [5]

b) Explain uncertainty in measurement system. [5]

Q2) a) Explain the necessity of calibration. Describe the calibration procedure
for a pressure transducer. [5]

b) Enumerate different types of errors in measurement. Explain Standard
error & Probable error. [5]

Q3) a) In a partially destroyed record the following data are available
Variance of X = 25
Regression equation X upon Y, 5X – Y = 22
Regression equation Y upon X, 64X – 45Y = 24
Find
i) Mean value of X & Y.
ii) Co-efficient of correlation between X & Y.

[5]
b) Explain properties of correlation co-efficient. [5]

SEAT No. :

P.T.O.
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Q4) a) Explain with neat sketch the constructional feature and basic working
principle of McLeod gauge. [5]

b) Determine the Spearman’s co-efficient of correlation between marks
assigned to 10 students by two judges. [5]

1 2 3 4 5 6 7 8 9 10

Marks by 52 53 42 60 45 41 37 38 25 27
judge X

Marks by 65 68 43 38 77 48 35 30 25 50
judge X

Q5) a) Give the details of following methods of flow measurement. [6]
i) Allen salt velocity method.
ii) Ultrasonic flow meter.

b) Write a note on force measurement. [4]

Q6) a) Explain how you measure the velocity of hot gases. What are advantages,
limitations & applications of the devices? [6]

b) Explain the measurement of Humidity. [4]

Q7) a) Explain the working of P+I+D pneumatic controller for a typical
application. [5]

b) If the pressure of sound is measured at 1 m from an unmuffled engine
was found to be 15 N/m2, find the corresponding sound pressure level in
dB, take reference pressure = 0.0002 μ  bar. [5]

Q8) a) Compare electronic controller with other type of controller. [4]
b) Write short notes on any three : [6]

i) Measurement of Noise.
ii) Phase angle measurement.
iii) Liquid level measurement.
iv) Measurement of Torque.





Total No. of Questions : 7]

[5562]-170
M.E. (Mechanical - Heat Power Engineering)

COMPUTATIONAL FLUID DYNAMICS
(2017 Course) (Semester - III) (602113)

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

1) Answer any five questions.
2) Neat diagrams must be drawn wherever necessary.
3) Use of scientific claculator is allowed.
4) Assume suitable data, if necessary and mention it clearly.
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SEAT No. :

Q1) a) Write the Transport equation in differential form and explain the
significance of each term. [6]

b) Find the divergence of    V , , 3 ,2 ,4u v w x xy z   [4]

Q2) a) Which of the forward difference, backward difference and central
difference method is most accurate and why? Derive an expression for
second order partial difference term using suitable difference method.[6]

b) What is stability of a numerical solution? How it is implemented in the
first order upwind scheme. [4]

Q3) a) Expalin in brief unstructured grid generation in CFD simulations and its
advantages. Draw different mesh/grid elements used in unstructured grid
generation along with nomenclature. [6]

b) Comment on the grid generation and its complexities in CFD analysis
of fluid flow through the turbine blades passage. [4]

Q4) a) Develop an algorithm to solve two dimensional steady heat advection
equations. Use suitable boundary condition like Neumann boundary
condition for solution methodology. [6]

b) Discretizes the two dimensional heat conduction equation using suitable
difference scheme. [4]

P.T.O.
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Q5) a) Comment on necessity of the high resolution schemes? How computing
power is affecting the implementation of such schemes for given
applications. [6]

b) Discretize second order one dimensional wave equation using Lax-
Wendroff method. [4]

Q6) a) What is characteristic of turbulence? Explain any three characteristics of
turbulence. [6]

b) In naval applications, the turbulence modeling plays crucial significance.
Justify the comment briefly with any one example. [4]

Q7) a) Write numerical (Computational Fluid Dynamics) procedure to analyze
the flow in biomechanics applications. Write three distinct steps of CFD
analysis process to demonstrate the biomechanics field application. [6]

b) Explain how enhancement in computational facilities over the years has
driven the growth in Computational Fluid Dynamics. [4]





Total No. of Questions : 7]

[5562]-171
M. E. (Mechanical - Heat Power Engg.)

DESIGN OF HEAT TRANSFER EQUIPMENTS
(2017 Pattern) (Semester - III)

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

1) Answer any five questions.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right side indicate full marks.
4) Use of calculator is allowed.
5) Assume Suitable data if necessary.
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SEAT No. :

SECTION-I

Q1) a) How heat exchangers are classified? Explain different types with
applications. [5]

b) What is the methodology adopted in designing the heat exchanger used
for boiling and condensation applications. [5]

Q2) a) The following data relates to a parallel flow heat exchanger in which air is
heated by hot gases. [5]
Heat transfer per hour 155450 kJ
Inside heat transfer coefficient 120 W/m2 C
Outside heat transfer coefficient 195 W/m2 C
Inlet and outlet temperature of hot fluid 450 C,  250 C
Inlet and outlet temperature of Cold fluid 60 C,  120 C
Inside and outside diameter of tube 50 and 60 mm resp.
Calculate the length of tube required for heat exchanger of the same
duty.

b) Draw temperature distribution in following configuration of Heat
exchanger. [5]
i) Parallel Flow
ii) Counter Flow
iii) One shell pass two tube pass

P.T.O.
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Q3) a) What are multi pass heat exchangers? Explain the method used to design
these type of heat exchangers. [5]

b) How the pressure drop in the heat exchanger presented non-dimensionally.
Which are the different parameters considered in this presentation. [5]

Q4) a) What is non-uniform heat transfer coefficient? How these effects on heat
exchangers design. [5]

b) A feed water heater uses steam condensing at 120 ºC to heat water from
30 ºC  to 90 ºC in a shell and tube heat exchanger at a rate of 5 kg/s. The
overall heat transfer coefficient is equal to 2000 W/m2K. Due to usage
deposits have formed on the surfaces resulting in a fouling resistance of
0.0009 Km2/W. Determine the water exit temperature if flow rates and
inlet temperatures are maintained. [5]

Q5) a) Which are the different parameters contributing the pressure losses in
shell and tube heat exchangers. [5]

b) Explain in detail the dimensionless surface characteristics. [5]

Q6) a) Classify the cooling towers used in industrial applications. Explain in
detail the cooling tower use in steam power plant. [5]

b) Give in detail the design procedure used in industrial Furnace design.
[5]

Q7) Write a short note on (Any Three) [10]
a) Wilson plot method
b) Insulation Material in furnaces
c) Electronic cooling systems
d) Heat transfer Enhancement techniques
e) Kern’s Method.
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[5562]-172
M.E.(Mechanical - Automotive Engineering)

AUTOMOTIVE ENGINE DESIGN
(2017 Course) (Semester - I) (502302)

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

1) Answer any five questions.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right indicate full marks.
4) Use of scientific calculator is allowed.
5) Assume suitable data, if necessary.
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Q1) a) Compare Otto cycle, Diesel cycle and Dual cycle for same compression
ratio and same heat input. [5]

b) In an Otto cycle air at 15°C and 1.05 bar is compressed adiabatically
until the pressure is 13 bar. Heat is added at constant volume until the
pressure rises to 35bar, calculate the air standard efficiency, compression
ratio and the mean effective pressure for the cycle. Take Cv = 0.718 kJ/
kg k and R = 0.287 kJ/kg K. [5]

Q2) a) The following data were recorded from a test on single cylinder 4 stroke
oil engine. [5]

Cylinder bore = 150 mm, engine stroke = 250 mm, area of indicator
diagram = 450 mm2 , length of indicator diagram = 50 mm, indicator
spring rating = 1.2 mm, Engine speed = 420 rpm, brake torque = 217
Nm,fuel consumption = 2.95 kg/h, CV of fuel = 44000 kJ/kg, Cooling
water flow rate = 0.068 kg/s, Cooling water temperature rise = 45k,
Specific heat capacity of cooling water = 4.187 kJ/kg K.

Calculate

i) Mechanical efficiency

ii) Brake thermal efficiency

iii) Specific fuel consumption

iv) Draw up energy balance in kW.

b) Explain the operating variables that affect performance of CI engine.[5]

P.T.O.



2[5562]-172

Q3) a) Discuss the criteria for selecting number of cylinders for any engine.Why
cylinder arrangement is important and what are the factors affecting
cylinder arrangement. [6]

b) List the various materials used for piston. Enumerate their advantages
and disadvantages. [4]

Q4) Explain in detail the design procedure of IC engine connecting rod. [10]

Q5) a) Explain the factors considered while designing lubrication system. [5]

b) What are the components of Car engine cooling system.What are factors
considered while designing cooling system. [5]

Q6) a) Explain the different forces acting on crank shaft . [5]

b) What are torsional vibrations ? Explain the causes of it. [5]

Q7) Write short notes on (Any two) [10]

a) Importance of Firing order

b) Octane number and Cetane number.

c) Principle of similitude.
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M.E. (Mechanical) (Automotive Engineering)
AUTOMOTIVE SAFETY AND REGULATIONS

(502303) (2017 Course) (Semester-I)
Time : 3 Hours] [Max. Marks : 50
Instructions to the candidates:

1) Answer any five questions.
2) Neat diagrams must be drawn wherever necessary.

3) Figures to the right side indicate full marks.
4) Use of logarithmic tables, slide rules, and electronic pocket calculator is allowed.
5) Assume suitable data, if necessary.
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Q1) a) What do you understand by vehicle safety? What are the objectives of
it? List out various provisions of safety aspects incorporated in a modern
car? [5]

b) Describe various steps involved in crash testing of vehicle. What
parameters are studied in crash test? Discuss in detail. [5]

Q2) a) Describe various design requirements for crash test dummies. [5]

b) Explain role for ergonomics in vehicle safety. [5]

Q3) a) What are types of automobile seats? Explain with neat sketch construction
of front seat? [5]

b) What are the functions of car bumper? Explain various requirements of
Crashworthiness of it. [5]

Q4) a) Explain asymmetrical beam used in head lamp. What is merits and
demerits of plastic lens head lamps? [5]

b) Name the different types of environments test defined in Indian standards
for evolution of lighting and signaling devices, explain them. [5]

P.T.O.
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Q5) a) Explain briefly what procedure to be followed for passing a permit of
commercial vehicles by regulatory authority RTO. [5]

b) Sketch any three road signs specifying dimensions and color code as
per CMVR rule. [5]

Q6) a) Explain the types of safety glasses? What are the requirements of it? [5]

b) Describe head lamp low beam measuring screen test point grid. [5]

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

a) Instrumentation in crash testing.

b) Seat belts and its anchorage.

c) Types of rear view mirrors.
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ENGINE COMBUSTION TECHNOLOGY
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Instructions to the candidates:

1) Answer any five questions.

2) Neat diagrams must be drawn wherever necessary.

3) Figures to the right indicate full marks.

4) Use of scientific calculator is allowed.

5) Assume suitable data if necessary.
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Q1) a) Petrol consists of 86% Carbon and 14% hydrogen by mass. If fuel is

burnt with 20% excess air and combustion is complete, estimate

volumetric composition of products of combustion including water

vapours formed. [6]

b) Explain first law analysis of reacting system. [4]

Q2) a) Iso octane is burned with 80 % theoretical air in a small three cylinder

turbocharged engine Calculate [5]

i) Air-fuel ratio.

ii) Fuel air ratio.

iii) Equivalence ratio.

b) Explain turbulent flame propagation in engine. [5]

Q3) a) Explain the dissociation effect during combustion. [5]

b) Explain the concept of lean burn engine. [5]

Q4) a) What is ignition lag ? Discuss the effect of engine variables on ignition

lag. [5]

b Explain the phenomenon of diesel knock. Compare it with the

phenomenon of detonation in SI engine. [5]

P.T.O.
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Q5) a) What are the various methods to control the emissions from engine. [5]

b) Explain Flame ionisation detector method for HC measurement. [5]

Q6) a) What are the main types of gas turbine combustion chambers? Discuss

their relative merits and demerits. [5]

b) What are the different pressure losses in the combustion system of a gas

turbine? Suggest the methods to reduce them. [5]

Q7) Write short notes on (Any two) [10]

a) Adiabatic flame temperature.

b) Stratified charge Engine.

c) Catalytic Converter.

t t t
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NOISE VIBRATION AND HARSHNESS
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1) Answer any two from each question.
2) Neat diagrams must be drawn whenever necessary.
3) Figure to the right indicates full marks.
4) Use of electronic pocket calculator is allowed.
5) Assume suitable data if necessary.
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Q1) Solve any Two questions.
a) What is the difference between FFT and CPB analysers? [5]
b) The sound pressure level measured at 10 m from an automobile horn is

110 dB. Determine the sound pressure level at distance of i) 20 m
ii) 80m. Assume that the inverse square law holds good between intensity
and distance. [5]

c) The noise signal of a certain machinery in a workshop was processed in
an audio-frequency analyser which was equipped with the standard octave
filters. The results obtained were as follows: [5]
Central 63 125 250 500 1000 2000 4000 6000
frequency (Hz)
SPL (dB) 84 85 84 81 72 68 66 52
Determine the overall sound pressure level in dB

Q2) Solve any two questions.
a) Why signal conditioning is require and explain in detail Digital Signal

Processing? [5]
b) Explain in detail different sound fields and state its significance. [5]
c) Explain Structure borne noise and Air borne noise in car. [5]

P.T.O.
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Q3) Solve any two questions.
a) Explain effect of noise on human beings and what are noise specifications

for generator sets, fire crackers and household articles. [5]
b) What do you mean by sound intensity mapping? What is its significance

in NVH? [5]
c) The lower and upper frequencies an octave band are 11, 312 Hz and

22, 614 Hz. Determine [5]
i) The central frequency of the 1/1 octave band
ii) The intermediate frequency of the 1/2 octave band, and
iii) The intermediate frequencies of the 1/3 octave band

Q4) Solve any Two questions.
a) Explain in details of Experimental Modal Analysis. [5]
b) Explain the working of Reactive type Muffler. [5]
c) Single source structure - borne noise transmission path analysis. [5]

Q5) Write a short note (any two):
a) Impedance tube (Kundt’s tube) method (ASTM E1050). [5]
b) Sound intensity probe P-P. [5]
c) Pass by Noise measurement method for Vehicle. [5]
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2) Neat diagrams must be drawn wherever necessary.

3) Figures to the right side indicate full marks.
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Q1) a) What are the objectives of Suspension system? Explain role of spring
and shock absorbers in it. [5]

b) Define the following terms. [5]

i) Pitching and rolling

ii) Bouncing and Yawing

iii) Sprung and UnSprung weight

Q2) a) Sketch and explain the construction and working of Torsion bar. State
example of use of it. [5]

b) Classify shock absorbers from various view points. Explain working
principle of hydraulic shock absorber. [5]

Q3) a) What are various requirements of a wheel? Why are they arranged in
particular fashion? Explain. [5]

b) Classify the steering system. Describe with neat sketch construction and
working of conventional steering system used in automobile. [5]

Q4) a) State the principle and derive equation for correct steering of a vehicle.[5]

b) Sketch the constructional details of heavy duty pneumatic tyre and explain
the role of components in it. [5]

P.T.O.
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Q5) a) Explain the working of a Vacuum brake by means of a diagram. How it is
different from an air brake? Explain. [5]

b) Draw a layout of a pneumatic brake system, name the parts and explain
working of it. [5]

Q6) a) Compare between the following : [5]

i) Drum Brake and Disc brake

ii) Brake system of motorcycle and Car

b) Draw a chassis layout used for rigid six wheeler vehicle. Explain the
components of it. [5]

Q7) Write Short note on the following (Any two) [10]

a) Power steering

b) Scammell articulated trailers

c) Tyre tread design

d) Brake lining materials

*  *  *
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Q1) a) Draw the tire axis system as recommended by the SAE and explain
various angles and forces associated with the tire. [4]

b) A passenger car weighing 15 kN is equipped with the radial-ply tires.
The coefficient of rolling resistance of the tire is given by fr = 0.014 + 4
× 10–8 V2, where V is the speed of vehicle in kmph. At a speed of 80
kmph, calculate. [6]

i) the power required to overcome rolling resistance of tire and

ii) the retardation rate of car due to rolling resistance of tire.

Q2) a) Discuss the effect of wheel lock up during braking on the directional
stability and control of a road vehicle. [2]

b) The mass of a passenger car including four tires is 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.
The equivalent weight of the rotating parts of the driveline is 450 N with
a 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 vehicle has a frontal area of 1.67 m2 and the aerodynamic drag
coefficient is 0.45. Assume standard atmospheric temperature and
pressure condition as 15 °C and 1.013 bar and gas constant for air
R = 287 J/kg-K. The average coefficient of rolling resistance is 0.0 15.
Under these conditions determine [8]

i) Speed of the car,

ii) Aerodynamic resistance to the car and

ii) Acceleration of the car on a level road

P.T.O.
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Q3) a) Define reference frame, toe-in, toe-out, wheel camber, caster and kingpin
angle with respective to the suspension kinematics. [5]

b) Expalin roll center analysis of vehicle suspension. [5]

Q4) A passenger car weighs 20 kN and has a wheelbase of 2.8 m. The center of
gravity is 1.27 m behind the front axle. If a pair of radial-ply tires, each of
which has a cornering stiffness of 46 kN/rad are installed in the front, and a
pair 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. [10]

Determine

a) Whether the vehicle is understeer or oversteer

b) The required angle in degrees at steering wheel during a constant radius
test with turn radius of 12 m at a constant forward speed of 40 kmph

Q5) a) Discuss in detail the effect of natural frequency of sprung mass and
damping factor on the performance of vehicle suspension. [4]

b) 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. [6]

Determine

i) Vertical stiffness of suspension spring and tire.

ii) The two natural frequencies of the bounce motion of the sprung
and unsprung mass.

Q6) a) Expalin the method of calculating RMS value of the vehicle response
when it is excited by the random road profile with known power spectral
density. [5]

b) Write short note on the model of ISO road profile. [5]

Q7) a) Explain the effect of wheelbase filtering on the vibration response of
vehicle suspension to the road roughness. [5]

b) Explain various tests that can be used to evaluate handling characteristics
of vehicles. [5]
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Q1) a) Explain the difference between Electrical and Electronic Systems used in
Modern Automobiles. [5]

b) Explain gas analyzers used in diagnostic system. [5]

Q2) Explain Common operating principles for computerized engine control systems.
[10]

Q3) Explain construction and working of rotary and scroll compressors used in
automotive air conditioning systems. [10]

Q4) a) Explain construction and working of evaporators used in automobile air
conditioning systems. [5]

b) Explain high side and low side drivers in luxury cars. [5]

Q5) Explain Computerized engine test bed with important instrumentation and
sensors involved. [10]

Q6) a) Explain in brief the aspects of passengers comfort systems in modern
automobiles. [5]

b) Explain salient features of emission control systems. [5]

Q7) Explain electronic stability program in used in luxury cars. [10]

Q8) Explain roll over protection system. [10]
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Q1) Attempt any TWO

a) Derive the expression for estimated time of rupture. [5]

b) Derive the expression for Airy’s stress function in Cartesian coordinates.
[5]

c) What is true stress and true strain? Explain with neat sketch. [5]

Q2) Attempt any TWO.

a) Determine strain energy release rate for a double cantilever beam with
a>>4h and 1>>4h as shown in figure. The P is a applied load and B is
the width of a beam [5]

b) What is the concept of energy balance during crack growth? [5]

c) Explain octahedral shearing stress theory. [5]

P.T.O.
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Q3) Attempt any TWO.

a) Explain High cycle fatigue. [5]

b) Discuss the application of Raleigh - Ritz method. [5]

c) For the graphite unidirectional lamina, find the following [5]

i) Compliance matrix

ii) Minor Poisson’s ratio

iii) Strains in the 1-2 coordinate system, if the applied stresses are


1
 = 2 MPa, 

2
 = – 3 MPa, 

12
 = 4 MPa.

The engineering elastic constants of the unidirectional graphite/epoxy
lamina are E

1
 = 181 GPa, E

2
 = 10.3 GPa, v

12
 = 0.28, G

12
 = 7.17 GPa.

Q4) Attempt any TWO.

a) Following creep data at a certain temperature is known [5]

S1 = 18 MPa, 1 = 0.012 percent per 1000 hrs

S1 = 16 MPa, 1 = 0.028 percent per 1000 hrs

Determine the constants of hyperbolic sine law and calculate the creep
rates of stress 28 MPa and 30 MPa.

b) Describe the effect of  high temperature on creep of material with neat
sketch. [5]

c) Explain different techniques for improvement of Fatigue strength. [5]

Q5) Attempt any TWO.

a) A continuous and aligned glass fiber reinforced composites consist of
40%volume of glass fiber having modulus of elasticity 65GPa and 60%
volume of fiber polyster resin having modulus of elasticity of 3.6 GPa.

[5]

i) Calculate modulus of elasticity of composite in longitudinal direction

ii) If c/s area is 260 mm2 and stress of 60 MPa is applied in longitudinal
direction, determine the magnitude of load carried by each of fiber
and matrix phase.

b) Explain stress concentration around cut outs in composite laminates.[5]

c) Write short notes on Rheological models and Maxwell model. [5]
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Q1) Explain with neat sketch, the parametric equations for the Parabola? [10]

Q2) Derive the parametric representation of Bezier curve? [10]

Q3) Describe briefly the following methods of Surface modelling with few
application examples: [10]

a) Blending Surface

b) Bicubic Surface

c) B-Spline Surface

Q4) What is a feature in solid modeling & Expalin in detail loft, Rib, Helical spring
and Sweep features? [10]

Q5) Explain the Boundary representation approach of solid Modelling? [10]

Q6) What is top down & botton up approach in assembly of solid model? [10]

Q7) What is Product data management (PDM) explain in detail? [10]
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Q1) a) Explain and discuss elements of CIM with sketch? [4]

b) Explain CIM hardware and Software elements and list their functions?[6]

Q2) a) Explain Types of Automated inspection systems and also elements of
CMM with sketch? [4]

b) Differentiate EDM and PDM and list advantages of PDM. [6]

Q3) a) How do you classify Machining centers? Explain Tool magazine with
sketch? [4]

b) AGV has Delivery distance and return distances as 1000mm and 1200mm
with Velocity of 100mm/sec and the load unload handling time of 20min
with traffic factor 0.7 and about 10 deliveries are to be made per hour.
Then calculate [6]

i) Total delivery time

ii) Number of delivery per hr per vehicle

iii) Number of AGVs?

Q4) a) Explain JIT in CIM with advantages? [4]

b) List Types of CAPP? Explain Generative Process planning with sketch
and its advantages? [6]

P.T.O.
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Q5) a) Discuss Web based manufacturing in industry? List any 4-Advantages?
[5]

b) Explain Web based Forging Process system? Discuss elements and
advantages in forging industry? [5]

Q6) a) Explain compare with sketch Agile and Web Based Manufacturing
systems? [6]

b) Discuss how supply chain helps for effective control of manufacturing?
List advantages of supply chains? [4]
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Q1) Write a note on modern approaches to product design and explain  rapid
prototyping? [10]

Q2) Explain the terms DFMA and design for robustness? [10]

Q3) Explain break even analysis and its importance? [10]

Q4) What is PDM, explain architectures of PDM system? [10]

Q5) Explain with example teardown method? [10]

Q6) What is PLM? Explain PLM system architectures? [10]

Q7) What is the impact of integration of PLM and CAD? [10]
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Q1) a) Explain various plant layout configurations and explain with graph of
product volume and variety? [5]

b) An automated material handling conveyor moves with speed of
20mt/min with spacing between two work pieces as 0.5mt. It has reach
of operator as 1.5mt. Let length of delivery loop is 2mt and that of return
loop is 2.2mt. Then calculate following: [5]

i) Feed Rate

ii) Tolerance time

iii) Loop travel time

iv) Number of pallets on conveyor

Q2) a) Explain types of Conveyors used in FMS with sketch? And also explain
flexibility in material handling systems? [5]

b) Explain and sketch: [5]

i) ASRS

ii) Robot cell with single machine server

P.T.O.
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Q3) a) Explain Time Reversible Markov Chain and also Semi-Markov Processes
in Manufacturing. [5]

b) Explain The M/M/1 Queue and M/M/m Queue with applications. [5]

Q4) a) Explain M/M/m queue model with state diagram? State its applications.[5]

b) Explain Types of queuing networks with blocking mechanisms? [5]

Q5) a) Explain and sketch the free transfer assembly line? [5]

b) Explain deadlock in AMS? Explain how deadlock can be avoided in
2-machine and 1-AGV used in AMS? [5]

Q6) a) A M/M/1/N server queue with two states 0 and 1, has = 8 parts/h and
 = 10 parts/h then let 1  , so calculate following: [5]

i) Machine utilization

ii) Mean no of

b) Explain classical and stochastic petrinets? Then state the applications of
petrinet in manufacturing? [5]
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Q1) When simulation is the appropriate tool? State advantages and disadvantages.
[10]

Q2) Explain mid-square method of random number generation. [10]

Q3) Explain inverse transform technique. [10]

Q4) Explain Verification and Validation Technique. [10]

Q5) What is modeling System Randomness? [10]

Q6) a) Start with a 4 digit number (Z0 = 1234 seed), generate first five random
numbers using mid-square method. [5]

b) What is model scaling? [5]

Q7) Discuss simulation of Inventory System. [10]





Total No. of Questions : 7]

[5562]-185
M.E. (Mechanical) (CADM & E)
OPTIMIZATION TECHNIQUES

(2017 Pattern) (Semester - III) (602414)

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

1) Answer any five questions from the following.
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.

P5330 [Total No. of Pages : 1

SEAT No. :

Q1) Solve by Simplex method [10]
Minimize f = – 3x

1
 – 2x

2

Subject to x
1
 – x

2 
 < 1

3x
1
–2x

2 
<

 
6

x
1 
> 0, x

2
 > 0,

Q2) Explain sensitivity or post optimality analysis & Discuss classification of
optimization problem. [10]

Q3) Explain different Optimality criteria for single objective, Multi objective &
constrained optimization problem. [10]

Q4) Discuss Exhaustive Search Method & Bounding phase method for bracketing.
[10]

Q5) Minimize F(X
1
, X

2
) = [X

1
2 + X

2
 – 11]2 + [X

1
 + X

2
2 – 7]2 [10]

Subjected to  g
1
(x) = 26 –(X

1
–5)2 – X

2
2 > 0,

             g
2
(x) = 20 – 4X

1
–X

2
 > 0,

     5 > X
1
, X

2
 > 0

using complex search Method,

Q6) Explain the concept of Particle Swarm Optimization. [10]

Q7) Discuss feasible direction method & generalized reduced gradient Method.[10]
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Q1) a) Write short note on Virial equation of State? [5]

b) Consider a gas mixture that consists of 3 kg of O
2
, 5 kg of  N

2
, and 12

kg of CH
4
. Determine [5]

i) The mass fraction of each component.

ii) The mole fraction of each component, and

iii) The average molar mass and gas constant of the mixture.

Q2) a) Write short note on the steam table and its uses. [4]

b) A vessel of volume 0.04 m3 contains a mixture of saturated water and
saturated steam at a temperature of  250 ºC. The mass of the liquid
present is 9 kg. Find the pressure, the mass, the specific volume, the
enthalpy, the entropy, and the internal energy. [6]

Q3) a) What do you understand by entropy transfer? Why is entropy transfer
associated with heat transfer and not with work transfer? [5]

b) At S.T.P. 8.4 litres of oxygen and 14 litres of hydrogen mix with each
other completely in an insulated chamber. Calculate the entropy change
for the process assuming both gases behave as ideal gases. [5]

P.T.O.
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Q4) a) Write note on Exergy Destruction. [4]

b) Two kg of air at 500 kPa, 80 ºC expands adiabatically in a closed system
until its volume is doubled and its temperature becomes equal to that of
the surrounding which is at 100 kPa, 5 °C for this process, determine

i) The maximum work

ii) The change in availability

iii) The irreversibility

For air, take c
v
 = 0.718 kJ/kg K, u = c

v
T where c

v
 is constant, and pV =

mRT where p is pressure in kPa, V volume in m3, m mass in kg, R a
constant equal to 0.287 kJ/kg K, and T temperature in K. [6]

Q5) a) Write short note on Joule Thomson coefficient. [4]

b) With usual notations derive the following thermodynamic relation [6]
2

P V
T

TV
C C

k


 

Q6) a) What is fugacity and activity? [5]

b) The products of combustion of an unknown hydrocarbon C
x
H

y
 have

the following measured composition :

8% CO
2
, 0.9% CO, 8.8% O

2
, and 82.3% N

2

Determine the composition of the fuel, air fuel ratio and percentage excess
air used. [5]

Q7) a) Describe the anomalous behavior of water compared to other liquids.[5]

b) A certain gas has C
P
 = 1.968 and C

V
 = 1.507 kJ/kg K. Find its molecular

weight and the gas constant.

A constant volume chamber of 0.3m3 capacity contains 2 kg of this gas
at 5 ºC. Heat is transferred to gas until the temperature is 100 ºC. Find
the work done, the heat transferred, and the changes in internal energy,
enthalpy and entropy. [5]

Q8) a) Write a note on : T-ds relations. [5]

b) Explain Inversion Curve and Joule-Thompson Coefficient. [5]
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Q1) a) Explain different types of energy sources in brief. [5]

b) What are the prospects on Non Conventional energy sources in India?
[5]

Q2) a) Explain the principle and main elements of solar photovoltaic power
generation. [5]

b) Write a note on. [5]

i) Solar availability and limitations.

ii) Solar cell arrays

Q3) a) Explain a central solar thermal power station. [5]

b) What are factors for site selection for wind generators? [5]

Q4) a) Describe different components of microhydel power plant. [5]

b) Explain biomass conversion. [5]

P.T.O.
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Q5) a) What are the merits and limitations of Geothermal energy? [5]

b) Describe working of Ocean Thermal energy Conversion power plant.
[5]

Q6) a) Write a short note on wave energy conversion machines? [5]

b) Explain various methods of tidal power generations. [5]

Q7) a) Describe in detail Fuel cell energy storage system [4]

b) How are Gasifiers classified? What is Pyrolysis? [3]

c) What are the main applications of Biogas? [3]

Q8) a) Write a short note on: [10]

i) Microhydel-PV system

ii) Wind PV system

iii) Diesel PV system
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Q1) Derive the generalized heat conduction equation in spherical co-ordinates?[10]

Q2) A plane wall 90 mm thick (k=0.18 W/m-deg.C) is insulated on one side while
the other side is exposed to atmosphere at 80 deg.C. The rate of heat generation
within the wall is 1.3 × 105 W/m^3. If the convective heat transfer coefficient
between the wall and the atmosphere is 520 W/m^2-deg.C, determine the
maximum temperature to which the wall will be subjected. [10]

Q3) The temperature of a gas stream is to be measured by a thermocouple whose
junction can be approximated as a 1 -mm-diameter sphere. The properties of
the junction are k = 35 W/m°C, density = 8500 kg/m3, and Cp = 320 J/kg. °C,
and the convection heat transfer coefficient between the junction and the gas
is h = 210 W/m2.°C. Determine how long it will take for the thermocouple to
read 99 percent of the initial temperature difference. [10]

Q4) a) Draw velocity boundary layer and thermal boundary layer for flow through
tubes and flow over plate. [6]

b) Explain significance of any four dimensionless numbers in convection.[4]

Q5) a) Using dimensional analysis establish a relation between Nusselt, Prandtl
and Grashof numbers. [4]

b) Explain filmwise and dropwise condensation [6]

P.T.O.



2[5562]-188

Q6) a) An enclosure measures 1.5m × 1.7m with a height of 2m. The walls and
ceiling are maintained at 250 °C and the 130 °C. The wall and ceiling
have an emissivity of 0.82 and the floor 0.7. Determine the net radiation
to the floor. [7]

b) Define: [3]

i) Absorptivity

ii) Reflectivity

iii) Transmissivity

Q7) a) Find the shape factor of cylindrical cavity of diameter d and depth H
with respect to itself. If d = 200mm, H= 500mm, T1 = 600K and
ε

1
 = 0.8, find the rate at which energy streams out from the cavity. [6]

b) What is pool boiling? How forced convection boiling different from
pool boiling? [4]

Q8) A metal plate 0.609m in height forms the vertical wall of an oven and is at a
temperature of 171 °C. Within the oven is air at a temperature of 93.4 °C and
atmospheric pressure. Assuming that natural convection conditions hold near
the plate and that this case [10]

Nu = 0.548(Gr.Pr)1/4

Find the mean heat transfer coefficient and the heat taken up by air per second
per meter width. For air at 132.2 °C, take k = 33.2 × 10–6 KW/mK,
μ = 0.232 × 10–4 kg/ms. Cp = 1.005kJ/kgK. Assume air as an ideal gas and
R= 0.287 kJ/kgK
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Q1) a) Explain the method for measuring moisture, volatile matter and ash content
in the coal [6]

b) Explain conversion of fuel into hrat. [4]

Q2) The following particulars refer to a single stage of a parson’s steam turbine;
Mean diameter of blade ring=10m, R.P.M. = 3200, Steam velocity at exit of
the blades 150 m/s, Blade  outlet angle =20º, Steam  flow through blades =8.0
kg/s. Draw the velocity diagram and find the following

a) Blade inlet angle,

b) Tangential force on the ring of moving blades,

c) Power developed in a stage. [10]

Q3) a) Describe lean burn engine. [4]

b) Explain high temperature combined cycle? [6]

Q4) a) Explain the operating principle of a waste heat recovery boiler with
examples. [6]

b) Explain heat pump with example. [4]

P.T.O.
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Q5) a) Explain environmental aspects of nuclear power generation. [5]

b) Define various nuclear reactions. [5]

Q6) a) Describe advantages of adopating Diesel power plants. [4]

b) Explain Energy Saving Opportunities in Cooling Towers. [6]

Q7) Explain gobal energy policy [10]

Q8) a) Explain environmental impact of industrial operations. [5]

b) Explain in detail the factors affecting performance of compressors. [5]
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Q1) a) Derive an expression for Reynolds Transport Theorem? [5]

b) A steady, incompressible, two dimensional velocity field is given by

V ( , ) (0.5 0.8 ) (1.5 0.8 )u v x i y j    

Where ‘x’ and ‘y’ are the coordinates in meters and the magnitude of
velocity is in m/s. Determine; if there are any stagnation points in this
flow field and if so, where? Also; determine the material acceleration at the
point x = 2m and y = 3m. [5]

Q2) a) Explain the physical significance of the four nondimensional parameters
in the non dimensionalized incompressible Navier-Stokes equation? [5]

b) For each case, calculate an appropriate Reynolds number and indicate
whether the flow can be approximated by the creeping flow equations.[5]

i) Engine oil at 140°C flows in the small gap of a lubricated automobile
bearing. The gap is 0.0012 mm thick, and the characteristic velocity
is 20.0 m/s.

ii) A fog droplet of diameter 10 mm falls through 30°C air at a speed
of 3.0 mm/s.

For water at T = 20°C, = 998.0 kg/m3 and = 1.002 × 10–3 kg/m.s.

For unused engine oil at T = 140°C, = 816.8 kg/m3 and = 6.558 ×
10–3 kg/m.s.

For air at T = 30°C, = 1.164 kg/m3 and = 1.872× 10–5 kg/m.s.

P.T.O.
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Q3) a) What do you mean by Magnus effect? Explain. [5]

A tennis ball with a mass of 0.06kg and diameter of 65mm is hit at
72km/hr with a backspin of 4800rpm. Determine if the ball will fall or rise
under the combined effect of gravity and lift due to spinning shortly after
being hit in air at 1 atm and 25°C?

Assume the density and kinematic viscosity of air at 1 atm and 25°C are
= 1.184kg/m3 and = 1.562 × 10–5 m2/s. Lift coefficient C

L
 = 0.22.

b) Derive an expression for lift on rotating cylinder. (Kutta-Joukowsky
theorem)? [5]

Q4) a) Explain Rayleigh flow and derive an expression for Rayleigh line. [5]

b) 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, determine the Mach number (i) At the inlet and (ii) At the exit
of the nozzle. The gas constant of carbon dioxide is R = 0.1889 kJ/kgK.
Its constant pressure specific heat and specific heat ratio at room
temperature are cp = 0.8439 kJ/kgK and = 1.288. [5]

Q5) a) Derive an expression for velocity profile in a smooth pipe for turbulent
flow? [5]

b) A rough pipe of diameter 400mm and length 1000m carries water at the
rate of 0.4m3/s. The wall roughness is 0.012mm. Determine the coefficient
of friction, wall shear stress and center-line velocity? [5]

For rough pipes; use the correlation,

 

 

2

10

max
10*

* 0

0 wall shear stress
2

1
2log R K 1.74

4

U
5.75log R K 8.5
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u
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Q6) a) Explain the significance of Turbulence modeling. Write down the equations
for k   model? [5]

b) Determine the thickness of boundary layer at the trailing 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 × 10–5 m2/s. [5]

Q7) a) What do you mean by Creeping flow? [5]

A Metallic sphere of specific gravity 7.0 falls in an oil of density
800kg/m3. The diameter of the sphere is 8mm and it attains a terminal
velocity of 40mm/s. Find the viscosity of the oil in Poise, if R

e
 is less

than 0.2?

b) Write short note on: [5]

i) Irrotational vortex and doublet

ii) Normal and oblique shocks in Compressible flow
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Q1) a) Explain the Energy Monitoring, Targeting and Reporting-key Steps. [5]

b) Explain the various types of sources of energy in world energy market. [5]

Q2) What are the three phases of energy audit and explain in detail each phase.[10]

Q3) a) How do you calculate heating, cooling and ventilating loads? [6]

b) Describe the HVAC System Goals. [4]

Q4) a) Enlist the types of stream trappers and explain anyone with a neat sketch.[6]

b) How do you measure boiler efficiency using direct and indirect method?[4]

Q5) a) Discuss the need for waste heat recovery? [4]

b) What are the Emerging Technologies for Waste Heat Recovery? [6]

Q6) a) Explain in brief the combustion theory and flame temperature. [6]

b) Explain the fundamental processes for the evaluation of waste
management systems. [4]

P.T.O.
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Q7) a) Explain electrical measuring instruments - ammeter, voltmeter, wattmeter,
maximum demand meter. [6]

b) Explain resistance heating and induction heating. [4]

Q8) Write a short note on (any two): [10]

a) Costs of electrical energy.

b) Demand Side Management.

c) Thermal balance sheet.
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SECTION - I

Q1) a) Explain the types of system study. [6]

b) Explain various types of simulation models for system study. [4]

Q2) a) Explain Information Flow Diagram with suitable example. [6]

b) Find the root of equation .log 1.2ex x   using Modified Newton-Raphson
Iteration Criteria. Take three iterations. Assume initial guess = 2. [4]

Q3) a) 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 is to be made from different types of foods. The yields per
unit of these foods are given below in the table.

formulate the linear programming model for the problems. [5]

P.T.O.

Yield per unit
Food type

Cost per
 unit

1

2

3

4

Proteins

3

4

8

6

800

Fats

2

2

7

5

200

Carbohydrates

6

4

7

4

700

45

40

85

65
Minimum

 Requirement
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b) Maximize   26f x x x  . Use 1-Dimensional search procedure. Take
initial upper and lower bounds 4.8 and 0 respectively and tolerance error
is 0.04. [5]

Q4) Attempt any three [10]

a) 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.

b) Explain different steps in model development.

c) Find the polynomial for the data by using Newton’s interpolation formula.

Find the value of y at x = 0.5

d) Maximize: 1 22Z x x  . By using Graphical Method.

Subject to: 1 2

1 2

1 2

1 2

1 2

2 10

6

2

2 1

,  0

x x

x x

x x

x x

x x

 
 
 
 



Q5) a) A company produces x quantity of one product and y of another, with

the profit on the two items being four and three units, respectively. Item

1 requires one hour of facility A and three hours of facility B for

fabrication, whereas item 2 requires three hours of facility A and two

hours of facility B, as shown schematically in Figure. The total number

X 0 1 2 3 4 5

 y=f(x) 1 1 7 25 61 121
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of hours per week available for the two facilities is 200 and 300,

respectively. Formulate the optimization problem and solve it by linear

programming to obtain the allocation between the two items for maximum

profit. [5]

b) 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 labour 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.  [5]

Q6) Explain with an example, the simulation procedure for analyzing a system.[10]

Q7) a) Solve the following differential equation using Euler’s method under the

boundary conditions x = 1.3 and y = 2. Find y at x = 1.8 in 10 steps.[6]

 
 2

x ydy

dx y xy






b) Use the RK second order methods to estimate y(0.2) of the following

equation with    0.1,  ,  0 1h y x x y y    . [4]
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Q1) a) List the advantages and the dis-advantages of the state space modelling
approach. [6]

b) Draw a flowchart that depicts the operation of a Linear Kalman Filter.[4]

Q2) a) Draw the signal flow diagram for below transfer function. [5]

( )
( )2

3(s)
( ) 10 24

sC
R s s s

+
=

+ +

b) Draw a suitable block diagram explain the process of “Model
Identification”. [5]

Q3) a) Convert the below state space model into a transfer function. [5]

[ ]

4 1.5 2
( )

4 0 0
1.5 0.625

x x u t

y x

− −   
= +   
   

=



b) Write the generic state space model of a MDOF system in Diagonal
form and discuss the advantages of the said form. [5]

P.T.O.



2[5562]-193

Q4) a) Draw the flow chart and explain the identification of ARX model using
Least Square method. [5]

b) Using a suitable block diagram explain the process of de-fuzzification.[5]

Q5) a) Differentiate between supervised and un-supervised learning. [5]

b) List the criterion for selection of fuzzy membership functions. [5]

Q6) a) Draw the flow chart and explain the working of Predictor-Corrector type
Extended Kalman Filter. [5]

b) Draw a flowchart for Least Square based identification of second order
systems. [5]

Q7) a) Draw the bond graph for the mechanical system shown in figure 1. [5]

b) Identify a straight line model for below dataset. [5]

x 1 2 3 4 5 6 7
y 0.5 2.5 2 4 3.5 6 5.5
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Q1) a) Discuss in detail, the disadvantages associated with pole placement based
control. [5]

b) Write the cost function for LQR type control and discuss the effect of
ratio Q/R in the cost function. [5]

 

1 1

2 2

1

2

0.4 5 1

1 0 0

0 1 [0]

x x
u

x x

x
y u

x

       
       
      

 
  

 




Q2) a) The open loop state space model of a second order system is given by
Eq Q1 - 1. Convert this model into an equivalent transfer function. [5]

b) For the system in Eq Q1-1, determine the location of the poles, the zeros
and comment on the stability of the system. [5]

Q3) a) For the system in Eq Q1-1, determine the controllability and the
observability matrix and comment on the systems controllability and
observability. [5]

b) Why does full state feedback control require a system to be controllable
as well as measurable? Explain. [5]

P.T.O.
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Q4) a) For the system in Eq Q1-1, determine a full state feedback gain, k, such
that the desired closed loop system has maximum percentage overshoot
of 3% and a 2% settling time of 0.5 seconds. [5]

b) For the system in Eq Q1-1, determine the state space model of the closed
loop system using the full state feedback gain k from Q4a. [5]

Q5) a) Using the Ackerman’s method build an observer such that the observer
poles are located at 5 times the closed loop poles. Consider the closed
loop poles to be of the closed system from Q4 (b). [5]

b) For the system in Eq Q1-1, determine the A matrix for the compensator
using the full state feedback gain k, and the observer gain L form Q-4 (a)
and Q-5 (a) respectively. [5]

Q6) a) Using a suitable block diagram, discuss the design of a command tracking
system. [5]

b) Discuss the procedure for the design of reduced order observer. [5]

Q7) a) Discuss the duality between the controller and the observer. [5]

b) Draw a block diagram for a control system made up of the plant, the
observer and the compensator. [5]
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Q1) a) Explain the causes & types of experimental errors. [5]

b) Calculate the mean reading, the variance & standard deviation for
following set of readings- [5]

0.040, 0.041, 0.041, 0.042, 0.039, 0.040, 0.043, 0.041, 0.039.

Eliminate any data points as necessary with proper justification.

Q2) a) With the help of neat block diagram explain the working of oscilloscope.
state the various applications of oscilloscope. [5]

b) Explain piezoelectric transducer with the help of neat diagram. Also enlist
important applications of piezoelectric transducer. [5]

Q3) a) With the help of neat schematic diagram explain following pressure
gauges. [5]

i) Diaphragm & Bellows gages

ii) Bridgman gage.

b) Explain the working of pirani thermal conductivity gage. State its
applications. [5]

P.T.O.
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Q4) a) Draw a neat schematic of hot-wire & hot-film Anemo meters & explain
its working. [5]

b) Explain magnetic flowmeter using neat diagram. Also indicate its
advantages & applications. [5]

Q5) a) Explain the following devices used for temperature measurement [5]

i) RTD

ii) Thermistor

b) Discuss the different thermocouple connections. Also briefly explain the
need of thermocouple compensation. [5]

Q6) a) What are the different types of resistance strain gauges? [5]

b) Write detailed note on- strain gage Rosettes. [5]

Q7) a) What are the objectives of DAS. Draw generlised block diagram of DAS
& explain the main functions of each block. [5]

b) Enlist the important specifications of A to D converter & explain the
most widely used A-to-D converter with the help of block diagram. [5]
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Q1) Consider a water tank with inlet valve V1 (ON-OFF) at top and outlet valve
V2 (ON-OFF) at bottom. The tank has two float switches ‘LOW’ (NO) and
‘HIGH’ (NO), START button (push to ON, NO) and STOP button (Push to
OFF, NC) both push. [10]

Develop a PLC program for following objectives.

a) When START button is pushed, the process starts and continues till
STOP is pushed.

b) When LOW is not pushed, V1 will be ON and tank start filling till HIGH
is pushed.

c) When HIGH is pushed, V1 will go OFF, V2 will be ON and tank shall
start discharging till LOW is unpushed.

Q2) a) Draw the ladder diagram for the foflowing sequence: [5]

i) If push button PB1 is pressed the red light turns ON.

ii) If push button PB2 is pressed, the green light turns ON.

iii) If both the bush buttons [PB 1 & PB2] are pressed at once, neither
light turns ON.

b) How to the temporary end instruction used to troubleshoot a program.[5]

P.T.O.
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Q3) a) Oil and water are to be separated based on their differences in density.
Develop a programmable logic control (PLC) algorithm for this industrially
important process. [5]

b) Explain the basic function of each of the three major parts of the CPU.[5]

Q4) a) Explain with symbol, specifications and one application each count up
timers and Count down timers used in PLC programming. [4]

b) Enlist with significance the contents words in the timer file in PLC
programming. [6]

Q5) a) Describe two common applications for counters. [5]
b) Draw a ladder diagram to actuate a motor control relay. When the motor

is “ON” a red lamp glows and when the motor is “OFF” green lamp
glows. Explain various logic gates used in ladder diagram. [5]

Q6) In PLC based automatic ball sorting system, there three types of ball viz,
metal, plastic and glass are to be sorted. If metallic ball is sensed, actuator Al
will be actuated and will retract touching the limit switch LS1. If plastic ball is
sensed, actuator A2 will be actuated and will be retract touching the limit
switch LS2. If ball is of glass, no actuators would be actuated. When balls in
the hopper are reduced below low level, a RED light should glow along with
buzzer so operator would fill it to get a continuous sorting operation. [10]

Q7) a) Explain the PLC operation with respect to [6]
i) I/O scan mode
ii) Execution mode
iii) Scan time

b) Justify the statement “PLC is a sequence Controller”. [4]

Q8) a) Develop a ladder diagram for the following. An electric motor is started
by a START switch which is NO, and stopped by a STOP switch which
is NC. A selector switch is used to select either clockwise or anticlockwise
rotation of the motor. The motor stops 25 seconds after the STOP switch
is pressed. An extra emergency STOP switch is also provided. [6]

b) Construct a ladder diagram for following boolean equations [4]
i) Y = (x

l
 + x

2
). (x

3
 + x

4
)

ii) Y = (x
l
.x

2
)
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Q1) a) Enlist the advantages, limitations and applications of Hydraulic Systems
and Electric Systems. [5]

b) Explain bleed off circuit with components used and applications of meter
in circuit with hydraulic circuit. [5]

Q2) Discuss multi-motor, group and individual electric drive in detail. [10]

Q3) a) Write a short note on stepper motors. [5]

b) Discuss types of Pressure control valves with symbol and working. [5]

Q4) With the help of equivalent circuit and torque speed characteristics, explain
DC shunt motor drive. [10]

P.T.O.
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Q5) a) Explain any four center positions of direction control valve with
significance. [5]

b) Draw hydraulic circuit symbols used to represent Unloading valve and
pressure compensated flow valve with working. [5]

Q6) a) Explain constant power, constant torque characteristics of separately
excited DC motor drive. [6]

b) Discuss the concept of brushless DC motor drive. [4]

Q7) a) Explain the generic procedure to layout and design or select hydraulic
components for hydraulic system. [5]

b) Explain bleed off circuit with applications and limitations. [5]

Q8) Answer any two: [10]

a) Explain Thermal Consideration criteria while selecting electric drive.

b) Discuss the hazards if pressure in hydraulic system grows above limit.

c) Discuss meter in circuit in Pneumatic systems and identify how it differs
in working as compared to hydraulic meter in circuit.

d) Working principle of synchronous motor drive.
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Q1) a) Explain special features of the PIC 18F4520 family. [4]

b) List and Explain the instructions used for Logical operation of PIC18F
microcontroller. [4]

c) Explain processes of data transfer in PIC 18F microcontroller. [2]

Q2) a) Explain with neat diagram support devices of PIC 18F microcontroller.[4]

b) Explain in brief the instructions used for branch and call operation for
PICI8F microcontroller. [4]

c) Explain flow charting in problem solving approach. [2]

Q3) a) Explain in detail interfacing of LED in PIC 18F microcontroller. [4]

b) What are basic concepts in I/O Interfacing explain with Block diagram.[4]

c) What is Subroutine? Illustrate with example. [2]

Q4) a) Draw and explain with block diagram Timer operation of PIC18F
microcontroller. [4]

b) Explain in detail different interrupts used in PIC18F Microcontroller.[4]

c) Explain basic concepts in counters and timers with their features and
applications. [2]

Q5) a) What is CCP module? What are the applications of PWM module? [4]

b) Explain in detail PIC18F A/D Converter module. [4]

c) What are different A-to-D conversion methods? [2]

P.T.O.
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Q6) a) What are the basic concepts in serial communications? [4]

b) Write a note on Serial Peripheral Interface (SPI) or Inter Integrated Circuit
(I2C) Protocol. [4]

c) What are the criteria for designing of Embedded system? [2]

Q7) a) Explain in detail the features of embedded systems. [5]

b) Enlist and explain applications of embedded systems. [5]

Q8) a) Explain flowchart used for Time and Temperature Monitoring System
(TTMS). [5]

b) Explain Hardware Aspect of the Time and Temperature Monitoring System
(TTMS). [5]
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Q1) a) Enlist function of computer system in modern manufacturing system.[3]
b) A Small Electrical appliances is to be produced on single model assembly

line. The work content of assembling the product has been reduced to
the work elements listed in table. The table also lists the times for each
element and the precedence order in which they must be preformed. The
line is to be balanced for an annual demand of 100,000 units per year.
The line will operate 50 weeks/yr, 5 shifts/week, and 7.5 hr per shift.
Manning level will be one worker per station. Previous experience suggests
that the uptime efficiency for the line will be 96%, and repositioning time
lost per cycle will be 0.08 min. Determine [7]
i) Total work content time two
ii) Required hourly production rate Rp to achieve annual demand
iii) Cycle time Tc
iv) Theoretical minimum number of workers required on the line, and
v) Service time Ts to which the line must be balanced.
No Work Element Description T

ek
Must be preceded By

1 Place frame in workholder and 0.2 -
2 Assemble plug, grommet to 0.4 -
3 Assemble brackets to frame 0.7 1
4 Wire power cord to motor 0.1 1,2
5 Wire power cord to switch 0.3 2
6 Assemble mechanism plate to 0.1 3
7 Assemble blade to bracket 0.3 3
8 Assemble motor to brackets 0.6 3,4
9 Align blade and attach to 0.2 6,7,8
10 Assemble switch to motor 0.3 5,8
11 Attach cover, inspect, and test 0.5 9,10
12 Place in tote for packing 0.1 11

P.T.O.
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Q2) a) Give the reasons why single - station manned cells are so widely used in
industry? [5]

b) State effect of number of workstations on an automated production line
and efficiency. [5]

Q3) a) Name the conditions under which automated production lines are
appropriate. [5]

b) Name the conditions under which automated assembly technology should
be considered. [5]

Q4) a) Explain types of FMS & their relative advantages & disadvantages. [5]

b) Define Group Technology (GT) & explain the features of part classificaiton
& coding systems. [5]

Q5) a) Expalin Computer Aided Process Planning. [5]

b) Explain different components of NC programming. [5]

Q6) Write NC part program for the part shown in Fig.1. Assume suitable data[10]

Q7) a) Differentiate between traditional & modern quality control systems. [5]

b) Write short note on Inventory Control. [5]

Q8) a) Explain Lean Production and its importance. [5]

b) Explain elements of Machine Vision system. [5]
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Q1) a) State whether function is convex, concave or neither 4 2F(x) 6 12x x x   .
[4]

b) Find the Maxima & Minima if any of the function 3 2F(x) 4 18 27 1x x x   
[5]

OR

Q2) Explain the method of obtaining extremum point of multivariable optimization
with equality constraints. [9]

Q3) Use analytical method to investigate for extremum points. [9]

F(x)=X1
3+X2

3+X3
3+2X1

2+6X2
2+9X3

2

OR

P.T.O.
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Q4) Write the steepest descent method of optimization of a problem. [9]

Q5) Explain the multistage Decision process in Dynamic Programming.[ 16]

OR

Q6) Explain method of conversion of non-serial system to serial system problem.
[16]

Q7) a) Explain the Gomory’s cutting plane method. [8]

b) Explain the integer nonlinear programming. [8]

OR

Q8) Explain Stochastic Linear Programming. [16]
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Q1) a) Explain in brief ?(Any One) [4]

i) Eddy Current Proximity Sensor

ii) Pyroelectric Sensor

b) Draw & Explain architecture of Programmable Logic Controller? [5]

c) Explain PID controllers in detail? [5]

d) Explain with neat diagram working of stepper motor? [4]

OR

Q2) a) Which are the factors to be considered while designing a hydraulic circuit?
Also name the important auxiliary components used in the hydraulic
circuits? [5]

b) Differentiate between Hydraulic and Pneumatic actuation system? [5]

c) What is Cyber Physical System and explain its features? [4]

d) State the advantages of Cyber Physical System? [4]

Q3) a) Explain in detail the basic process of Digital Manufacturing? [8]

b) Draw & explain the architecture of Digital Manufacturing system? [8]

OR
P.T.O.
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Q4) a) Explain in detail the operation mode of Digital Manufacturing? [8]

b) What are the methods of Digital Manufacturing science? Explain any one
method in detail? [8]

Q5) a) What is the concept of Industry 4.0? What are the goals of Industry 4.0?
[8]

b) Explain any four characteristics for Industry 4.0 & also explain the benefits
of Industry 4.0 for small, medium enterprises? [8]
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Q1) a) Write note on [9]

i) HTTP

ii) Web Hosting

iii) Web Server

OR

Q2) a) Explain Dynamic website. Specify two examples of it. [5]

b) Explain Web Space registration. [4]

Q3) a) Create HTML form for registration in seminar, which contains first name,
Last name, Email, contact number and Date of registration. [4]

b) Explain lists and its various types with the help of an example. [4]

OR

Q4) a) Write HTML and external CSS file to display Employee information for
company like Employee name, Employee code, designation, Department
etc. [5]

b) What is advantage of document level style sheets over inline style sheets?
[3]

Q5) a) Write VBScript to create online registration form for Seminar. Validate
each field. [5]

b) Explain with example string functions in VBScript. [4]

OR

Q6) a) What is DHTML? Explain the roles and benefits of DHTML. [5]

b) Write note on VBScript variables. [4]

P.T.O.
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Q7) a) Explain Javascript objects. [4]

b) Explain javascript variables with example. [4]

OR

Q8) a) Write a JavaScript to create a email registration (new account) form with
proper input checks. After submitting the information, script should
display welcome message with user name. [5]

b) Describe following events with their attributes and tags in Java Script.[3]

• Click

• Focus

• Load

Q9) a) Write note on SAX parser. [3]

b) Consider following example. [5]

<StudentInfo>

<Student> <Name>Mahesh Patil</Student>

<Class>FYMCA</Class>

<Division>B</Division> <RollNo> 10001 </RolINo>

</Student>

</StudentInfo>

Write XML schema for above XML document. Assume suitable data if
necessary.

OR

Q10)a) Explain XSLT with simple example. [4]

b) Explain XML DSO with example. [4]

Q11)a) Create a PHP cookie that will display username & number of times she/
he had visited the current page. [5]

b) What is session? How can we register variables into session? [3]

OR

Q12)a) Write PHP code to display list of senior-citizens from citizens table.
Assume suitable table structure. [5]

b) Compare include and require statement in PHP. [3]
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Q1) a) Explain different steps involved in defining a research problem. [4]
b) Mention various types of technical papers. Also explain any one paper in

details. [4]
c) Write short note on : [5]

i) Copy right
ii) IPR and patent law

d) Express matrix M as linear combination of mitrices A, B, C where

3 4
M

1 2

 
  
 

 
1 0 1 4 1 1

A B C
1 2 2 1 3 2

     
       
     

 using scalar 1 2 3,x x x .

Also find magnitude of scalar 1 2 3,x x x . [5]
OR

Q2) a) Differentiate between: [4]
i) Qualitative Vs Qualtitative research.
ii) Descriptive Vs Analytical research.

b) Discuss in brief preparation for research proposal. [5]
c) Discuss about various ethical practices in research. [5]
d) Write in short: [4]

i) Fields
ii) Vectors
iii) Vector spaces
iv) Subspaces

P.T.O.
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Q3) a) Explain in brief: [8]

i) Null space and Range.

ii) Rank of matrix & nullity.

b) Reduce the given system equation of the system to triangular or echelon form

using Gaussian elimination method 2 3 2x y z    , 2 2 5x y z    ,

3 2 3 11x y z   . [8]

OR

Q4) a) Write short note on general solution of a linear system for various
conditions on number of equations and number of unknown. [8]

b) Solve the following equations using it’s augumented matrix M

2 3x y z   , 3 2 6x y z   , 7 9 4 2x y z   . [8]

Q5) a) Write short notes on: [8]

i) Eigen values and Eigen vectors.

ii) Jordan form of matrix representation.

b) For a given system 
1 4

A
5 6

 
  
 

. Find all eigen values and corresponding

eigen vectors. Also find matrix D such that D = P–1 A P where P is non
singular. [8]

OR

Q6) a) Explain in brief characteristic equation of a given system . Also write
significance of it. [4]

b) For a given system 

3 1 1

A 2 3 4

1 1 3

 
   
  

. Find all eigen values eigen vectors

and Diagonal matrix D. [12]
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Q1) a) State and explain controllability and observability of multivariable control
system. [4]

b) What is mean by observer. What are advantages of observer in a given
system. Give mathematical model of observer. [5]

c) Write short note on Linear Extended state observer with it’s advantages
and limitations. [5]

d) State and explain the infinite time state regulator problem. [4]

OR

Q2) a) The overall transfer matrix of multivariable control system is given by

 
1 1

1 2T
1 1

2 3

s ss

s s

 
    
 
   

Obtain the state space model. [4]

b) Elaborate mathematical model of sliding mode observer. Give it’s
robustness properties. [5]

c) Write short note on nonlinear Extended state observer with it’s advantages,
applications and limitations. [5]

d) Explain [4]

i) Minimum fuel problem

ii) State regulator problem
P.T.O.
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Q3) State the Pontryagin’s minimumn principle. Discuss step by step procedure
of solving optimal control problem using Pontryagin’s minimum principle.[16]

OR

Q4) a) Consider x  = x (t) + u (t) using Hamiltonian method, find optimal control
law for input u which minimizes performance index

 
2

2

0

1 1
J 2

2 2
x u dt  

Given x (0) = 0 x (2) = 1 [10]

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

Q5) a) Define and explain singular control solution. [8]

b) Given a lienar control system with [8]

1 0 1
A B

0 1 1

   
    
   

 T T

0

1
J Q R

2
x x u u dt



 

Where  1 0
Q R 1

0 0

 
  
 

Find optimal control law u* (t)

OR

Q6) a) Explain the minimum time optimal control problem. [8]

b) Discuss in detail the Bang - bang control strategy. [8]





1[5562]-206

Total No. of Questions :8]

[5562]-206
M.E. (Electrical) (Control System)

CONTROL OF POWER ELECTRONICS CIRCUITS
(2017Course) (Semester-II)

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

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

P5350 [Total No. of Pages :2

SEAT No. :

Q1) a) Explain the roles & objectives of power electronic converters. [5]

b) Explain different control families of power electronic converter. [5]

OR

Q2) a) What are the control goals in power electronic operation? [5]

b) Write a note on switched type model. [5]

Q3) a) Draw the circuit diagram of buck converter & explain circuit topologies
of it. [6]

b) Write the normalization of boost converter. [2]

OR

Q4) What are the digital control issuse and approaches in the digital control design
of converter control using dynamic compensation by pole placement? [8]

Q5) a) What is resonant converter & also explain the necessity of resonant
control. [8]

b) Explain in detail grid connected single phase DC-AC converter with
examples. [8]

PP P.T.O.
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Q6) Draw & explain implementation of resonant controllers. [16]

Q7) a) Explain the concept of sliding surface in detail. [8]

b) Explain variable structure control of power electronic converters. [8]

OR

Q8) Explain variable structure control design with one application as DC-DC power
stage. [16]
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Q1) a) Determine inverse z-transform by partial fraction expansion method [5]

2

2
X( )

2 7 3

z
z

z z




  .

For: i) ROC: 3z  ii) ROC :0.5 z 3 

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

i) Differentiation in z-domain or Multiplication by Ramp

ii) Convolution of time-domain

OR

Q2) a) Discuss the sampling theorem. Explain the Sampling and processing of
any continuous time signal. [5]

b) Describe elementary discrete-time signals. How discrete time systems
are classified? [4]

Q3) a) What is the difference between DFT and DTFT? Compare Radix-2 DIT
and DIF FFT algorithms. [4]

b) Classify FFT algorithms. Explain Radix-2 DIF FFT algorithm. [5]

OR

P.T.O.
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Q4) a) Explain in detail low pass Butterworth filter approximation. Comment on
the Passband and Stopband characteristics of Butterworth filter. [5]

b) Realize the IIR systems by Direct form I and Direct form II. [4]

Q5) a) Explain the process of windowing using illustrations. What is a Kaiser
window function? Obtain its frequency-domain characteristics. [8]

b) Compare FIR and IIR filters. What is Hanning window function? Obtain
its frequency-domain characteristics. [8]

OR

Q6) a) Obtain Direct form and Cascade form realizations for the transfer function
of an FIR system. [6]

b) A low pass filter is to be designed with the following desired frequency
response: [10]

 
2 / 4

H
0 / 4 / 4

j w
jw

d

e
e

  
  

  
 

  

Determine the filter coefficients h
d
(n), if the window function is defined as

1 0 4
( )

0 otherwise

n
w n

 
 


Also, determine the frequency response  H jwe  of the designed filter..

Q7) a) Discuss the various methods of speed control of electrical machines by
DSP. [8]

b) Discuss advanced PWM generation by DSP. [8]

OR

Q8) a) Explain various methods of measurement of power by DSP. [8]

b) Discuss design of Discrete PID controller using DSP. [8]
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Q1) a) Explain steady state operation of the drives. Prove the stability criterion.
[4]

b) Explain static krammer control drive using induction motor. [5]

c) Explain the effect of space harmonics and time harmonics present in the
phase inverter fed IM. [5]

d) Why choppers are preferred for speed control of DC motors? State the
applications. [4]

OR

Q2) a) Explain multiquadrant operation of electric drive. [4]

b) Derive the system model of DC motor drive. [5]

c) Explain the impact of non-sinusoidal oscillations on the performance of
3 phase IM drive. [4]

d) Explain vector control of 3 phase IM. [5]

Q3) a) Explain the solid state controller for permanent magnet synchronous
motor drive. [8]

b) Write a note on sinusoidal SPM drive. [8]

OR

P.T.O.



2[5562]-208

Q4) a) Write a note on synchronous reluctance motor. [8]

b) With reference to control of synchronous motor drive, explain dynamic
d-q model. [8]

Q5) a) Explain phase locked loop in closed loop control of electric drive. [8]

b) Write a note on modern trend in electric drives control. [8]

OR

Q6) a) In closed loop control of electric drive, explain the effect of RMS voltage
variation on the performance. [8]

b) Write a detail note on industrial application of PID controller. [8]
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Q1) a) Define system identification. Explain the procedure for system
identification with neat diagram. [5]

b) Explain any two non-parametric methods of system identification. [5]

OR

Q2) a) Explain ARMAX model structure & output error model structure. [5]

b) Explain the methods of least square estimation. [5]

Q3) a) Explain kalman filter as a state estimator. [4]

b) What do you understand by persistently exciting signal? What is the
order of following signal. [6]

i) White Noise.

ii) Step signal

OR

Q4) Write short Note on any two [10]

a) Pattern Recognition.

b) Bayesian learning.

c) Learning without supervision.

P.T.O.
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Q5) a) What is adaptive control? How should one choose the suitable adaptive
scheme? [10]

b) Explain design of MRAS using lyapunov theory. [6]

OR

Q6) a) Explain different model predictive control (MPC) strategies & model
predictive elements. [8]

b) Write the different model predictive control (MPC) algorithms. [8]

Q7) Using MIT rule & Lyapnov theory, design an MRAS for system described

by,  G
b

s
s a




, where a & b are unknown. The controller is given

by      1 2cu t u t y t    & desired closed loop modelis m
m m m c

dy
a y b u

dx
   .

Draw the simulation diagram & compare two methods Assume,

     2 22
2 1

1 1 1

2 m mv e b a a b b
by by

  
 

      
 

. [14]
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Q1) a) Determine if the following three vectors are linearly dependent or
independent [4]

i) v1 = (12,-8) and v2 = (-9,6)

ii) v1 = (1,0,0), v2 = (0,1,0) and v3 = (0,0,1)

b) For the points A(1,1,2), B(2,0,3) and C(4,1,1), find the direction cosines
of the vectors BA


 and BC


[5]

Q2) Find the eigenvalues and eigenvectors of the matrix below [9]

0 0 0
1 0 2
0 1 1

A
 
   
  

OR

Q3) a) Draw a frequency histogram for the height of 59 trees date recorded and
grouped in a  frequency distribution table as [3]

Height (m) 5-9 10-12 13-15 16-18 19-28

Number of trees 14 18 15 4 8

P.T.O.
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b) For the following set of date calculate the mean, median, mode, range,
mean deviation and standard deviation. [6]

Class Boundaries (cm) 4.35- 4.45- 4.55- 4.65- 4.75- 4.85- 4.95-

4.45 4.55 4.65 4.75 4.85 4.95 5.05

Frequency f 1 4 8 15 11 9 2

Q4) a) Explain in detail the Chi- square test process. [8]

b) Indicate whether the following statements are true or false. If false rewrite
the correct statement. [8]

i) The area of normal distribution curve between two points represents
the confidence level of occurrence of any event in that region.

ii) The distribution of  sample means of skewed distribution is always
skewed.

iii) Normalized histogram represents the normal distribution of
experimental date.

iv) Sum of relative frequencies of all classes is always 1.

Q5) a) Fit the curve of the following data by direct application of the method of
least square. [8]

xi 0 2 4 6 8

yi 1000 1425 2000 2800 3600

b) Explain method of extended difference and least squares of data
representation and parameter estimation. [8]
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Q1) a) With necessary sketches and equations explain Kron’s Machine model
of induction motor. [9]

b) Explain basic two-pole machine theory, Draw necessary diagrams and
write equations of each coil. [9]

OR

Q2) a) Explain transformation of variables from stationary windings to rotating
windings. [9]

b) Derive the transformations for currents between a rotating balanced 3-
phase winding and a pseudo-stationary 2-phase (d, q) winding. [9]

Q3) a) Discuss dynamic model of separately excited dc motor. [8]

b) Derive the equation of instantaneous speed of dc motor and hence discuss
transient and steady state response. [8]

OR

Q4) a) Write the d-q voltage matrix equation of 3 phase induction and explain
significance of each term of impendence matrix. [8]

b) Discuss model of induction motor in [8]

i) synchronously rotating reference frame

ii) stationary reference frame.

P.T.O.
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Q5) a) Discuss the theory on armature mutual inductance of salient pole
synchronous machine from a consideration of its basic parameters. [7]

b) Discuss how Park’s transformations transform equations in (a, b, c)
variables to (d, q, 0) variables. [9]

OR

Q6) Write the short notes on: (any two) [2 × 8]

a) Linearised model of Synchronous machine

b) Linearised model of Induction motor

c) Small displacement stability
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Q1) a) Explain the following ratings related to SCR [10]

i) Surge current Rating

ii) di/dt rating

iii) Various Anode voltage ratings

b) Explain with a neat diagram and waveforms the working of a single phase
full wave rectifier supplying a RLE load for continuous conduction mode.
Derive the equation for output voltage. [8]

OR

Q2) a) A single phase full a wave ac voltage regulator feeds a load of R=20
ohms with an input voltage of 230 V and 50 Hz. Firing angle of both the
thyristors is 45 degrees. [10]

Calculate

i) rms value of output voltage

ii) load power and input power factor

iii) average and rms current of thyristors

b) Explain the Boost Converter with necessary wave forms [8]

P.T.O.
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Q3) a) With a neat diagram explain the working of a full wave ac voltage regulator
with resistive load derive expression for average output voltage. [8]

b) Explain integral control method and Phase angle control method in a
single phase AC/AC voltage regulator. [8]

OR

Q4) a) Explain the internal and external methods to control the output voltage of
inverter. [8]

b) A single phase voltage controller is employed for controlling the power
flow from 230 V 50Hz into a load circuit containing R= 4 Ω and ωL=3 Ω.

Calculate The control range of firing angle 2) maximum value of RMS
load current maximum power and power factor. [8]

Q5) a) With a neat diagram and relevant waveform explain the working of a
single phase to single phase step down midpoint type cycloconverter
supplying RL load for discontinuous load current. [8]

b) With a neat diagram and waveforms explain the working of three-phase
to single phase cycloconveter. [8]

OR

Q6) a) With a neat diagram and relevant waveform explain the working of a
single phase to single phase bridge type cycloconverter. [8]

b) A three phase cycloconverter feeds a single phase load of 190 V at 45 A
at power factor of 0.7 lagging Determine [8]

i) required supply voltage.

ii) thyristor rating.

iii) power factor of supply current.
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Q1) a) Explain with example primary and secondary sources while reviewing
literature. [4]

b) What is Plagiarism? Discuss the various forms in which research
misconduct takes place. [6]

c) Discuss measure of skewness and kurtosis. [4]

d) Explain the features of LATEX used for preparing technical report. [4]

OR

Q2) a) What are the techniques involved in defining a research problem. [4]

b) Explain the following terms in detail. [4]

i) Copy write

ii) Royalty

c) Explain the procedure of writing mathematical equations while using
LATEX. [4]

d) Write note on multiple correlation and regression. [6]

Q3) a) Compare the structure of journal paper and conference paper. [8]

b) Explain in detail the organization and flow of thesis. [8]

OR

Q4) a) State and explain the important steps involved in preparing a research
proposal. [8]

b) Clearly explain the salient points of review paper and poster paper. [8]

P.T.O.
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Q5) a) Write in detail about the structure and components of scientific reports.
[8]

b) Compare technical report and thesis. [8]

OR

Q6) a) Write a short note on : Use of Visual aids for making a effective
presentation. [8]

b) Explain the significance of bibliography and writing footnotes. [8]
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Q1) a) Explain with neat circuit diagram operation of Separately excited DC
motor connected to 1 phase fully controlled converter. Derive expression
showing speed torque relationship. Draw output voltage and current
waveforms. [6]

b) Explain four quadrant operation of Electric drive with suitable example.[6]

c) Explain principle of operation of VSI driven Induction motor. [6]

OR

Q2) a) Explain the of operation for series dc motor fed by single phase full
wave converter along  with waveforms. [6]

b) Explain about converter topologies for motor drives. [6]

c) Explain Steady state analysis of series DC motor fed by chopper. [6]

Q3) a) Explain field oriented control of induction motor. [8]

b) Explain the principle of vector control and its implementation for rotor
flux oriented control. Justify your explanation with necessary phasor
diagram and block diagrams. [8]

OR

P.T.O.
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Q4) a) Compare DC motor control analogy with vector controlled induction
motor. [8]

b) Giving implementation block diagram discuss direct vector control of
induction motor. [8]

Q5) a) Discuss the control circuit & performance characteristics of switched
reluctance motor. [4]

b) Describe the operation of PMDC motor drive and derive the expression
for torque generated in it. [4]

c) With necessary sketches explain the operation of multi-stack stepper
motor. Also discuss torque Vs stepping rate characteristics. [8]

OR

Q6) a) Explain the driver circuit used for control of brushless motor. [4]

b) What is multi-stack stepper motor? Discuss performance characteristics
of this motor. [4]

c) With the help of neat block diagram explain how the speed is controlled
in BLDC motor. [8]
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Q1) Answer any three : [18]

a) Explain how pulses for three phase inverter are generated using Space
Vector Modulation? Write the advantages of SVM.

b) Explain concept of cascade multilevel inverter. How it helps in reducing
harmonics from output.

c) What is zero current switching and what is zero voltage switching?

d) Explain with circuit diagram and output waveform forward converter.

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

b) For the Buck converter, find the peak device current, the peak dissipation
and the case to ambient thermal resistance. Use maximum junction
temperature of 150ºC and the ambient temperature to be at 40ºC and the
case temperature should not exceed 60ºC. Duty ratio is 40%. The thermal
impedance at 400mS is Z = 0.4 ºC/W. [6]

OR

Q3) Write a short notes on : [16]

a) Conduction.

b) Convection.

c) Radiation.

d) Mass transport.

SEAT No. :
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Q4) a) Explain need for snubber circuit. How it reduces stresses on the power
device. [8]

b) An inductor is to be designed to meet the following specifications :
L = 100 micro H; I rms = 4 A sinewave; f = 200 kHz; Ts = 100 C and
Ta = 30 C. The inductor is to be fabricated on a double - E core made
from 3F3 ferrite. The windings are be made with foil conductors which
have kcu = 0.6 A core size of a = 1 cm is chosen for the design. The
emissivity E of the surface of the completed inductor equals 0.9 and that
the vertical height is 3a.

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

ii) Specify the length of the air gaps in the core. Assume 3g mm  .

[8]

OR

Q5) a) Explain inductor design procedure with algorithm. [8]

b) Explain turn off snubber and overvoltage snubber. [8]
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1) Answer all questions.

2) Neat diagrams must be drawn wherever necessary.

3) Assume suitable data if necessary.

4) Use of scientific calculator is allowed.
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SEAT No. :

Q1) a) Consider the unity feedback control system with PID controller in forward
path. The transfer function of PID controller G

c
(s) and plant transfer

function G(s) are given below. Obtain Kp, Ti and Td using Zeigler-Nichols
rules. [6]

Where, 
1 1

G ( ) K 1 T , G( )
T ( 1) ( 5)c p d

i

s s s
s s s s

 
       

b) What is chattering phenomenon in sliding mode control? [3]

OR

Q2) a) Explain in depth, the Zeigler-Nichol’s methods for tuning of PID controller.[3]

b) Discuss the followings: [6]

i) Manifolds and Sliding Surfaces

ii) Sliding Mode Equations

P.T.O.
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Q3) Explain the direct control method for any one of the following: [9]

a) Buck converter.

b) Boost converter.

OR

Q4) a) Clearly differentiate between linear and nonlinear extended state observer.
[4]

b) Explain indirect control of buck converters. [5]

Q5) a) Discuss the following terms pertaining in sense of Lyapunov’s stability
criterion: [8]

i) Asymptotic stable system

ii) Asymptotic stable in large

iii) Limit cycles

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

Q6) a) Explain any one of the followings, with an example: [8]

i) Input-output Linearization

ii) Feedback Linearization

b) Is the following system IO linearilizable. If transform into normal form[8]

1 1 2

2
2 1 2 1

3
1 2

3

x x x

x x x x u

y x x
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Q1) Solve any three from following: [18]

a) Draw a structure of VSC link and explain power transfer characteristics.

b) Explain thyristor switched capacitor with a neat sketch.

c) Write down different applications of IoT (Internet of things) for smart
grid.

d) Explain the concept of cyber security and cloud computing.

OR

Q2) Solve any three from following: [18]

a) State various schemes of HVDC transmission systems. Describe any
one.

b) What do you mean by static VAR compensation? What is its importance?

c) Explain smart metering and its use in smart grid.

d) Explain about two-way digital communication schemes used in smart
grid and smart city.

Q3) a) What is Micro grid? Why is it required? What are its advantages and
disadvantages? [8]

b) Describe wide area measurement system (WAMS). [8]

OR

P.T.O.
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Q4) a) Write down integration and interconnection issues of micro grid. [8]

b) Describe smart home and smart buildings. [8]

Q5) a) Write down applications of power electronics in Illumination systems.[8]

b) State different AC-DC electric locomotive systems and explain any one.
[8]

OR

Q6) a) Explain operation and functions of switched mode power supplies. [8]

b) Describe the role of hybrid vehicle system in smart cities. [8]
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Q1) a) Write note on optimal selection of Pumps and Fans. [9]

b) Write Grounding definitions as per IEEE and elaborate typical Earthing
System. [9]

OR

Q2) a) Discuss various control equipments used for motors to increase Energy
efficiency. [9]

b) Write note on Variable speed drive with advantages and disadvantages.[9]

Q3) a) Write note on power quality state estimations. [8]

b) Write detail note on Voltage sags and interruptions. [8]

OR

Q4) a) Enlist the different power quality monitoring standards and explain them.[8]

b) What are the various causes of voltage flicker? [8]

Q5) a) Write detail note on Power quality monitoring standards. [8]

b) Write the procedure to design a harmonic filter. [8]

OR

Q6) a) Explain objectives and consideration of power quality monitoring. [8]

b) Explain the application of intelligent system in power quality monitoring.[8]
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COMPUTER APPLICATIONS IN POWER SYSTEM
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1) Sovle Q.1 or Q.2, Q.3 or Q.4, Q.5 or Q.6, Q.7 or Q.8.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right side indicate full marks.
4) Use of calculator is allowed.
5) Assume suitable data if necessary.
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Q1) a) What are the theorems used in optimizing single variable functions? [4]

b) Minimise ( ) 2 2
1 2f x x x= −  subjected to ( ) 1 2 1 0g x x x= − =  using direct

substitution method. [5]

OR

Q2) a) Draw surface constraint diagram showing behavior and side constraints.
Also indicate bounded and unbounded, acceptable and unacceptable
points on surface constraint. [4]

b) Minimize ( ) 2 2
1 22f X x x= +  using Univariate Method from starting point

X=[1 2]T. Perform one iterations. Take probe length as ε = 0.01. [5]

Q3) a) What are the assumptions made in decupled and fast decoupled load
flow method? [4]

b) Derive the equation used in three phase load flow analysis. [5]

OR

Q4) a) What information can be extracted from load flow analysis? [4]

b) Derive equations of Newton Raphson load flow analysis in rectangular
ordinates. [5]

P.T.O.
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Q5) a) Define economical load dispatch problem without considering and with
considering losses. [6]

b) The incremental production costs of both the units are [10]

1 2
1 2

1 2

0.4 40 Rs/MWh and 0.5 30 Rs/MWhdF dFP P
dP dP

= + = +

Determine economical schedule for the sharing of 180MW demand
considering generation limit on each unit as 25MW and 100MW. Determine
the saving obtained by economical loading over equal load sharing.

OR

Q6) a) Explain solution economic load dispatch problem using NR method.[6]

b) A two bus system is shown figure is having following incremental cost
curves of the plants: [10]

1 2
1 2

1 2

0.025P 15and 0.05 20dF dF P
dP dP

= + = +

When load of 125MW is transmitted from plant 1 to the load, a loss of
15.625MW is incurred. Determine the generation schedule and load
demand if the cost of received power is Rs.24/MWhr. Solve the problem
using penalty factor.
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Q7) a) The transmission loss coefficients Bmn expressed in pu on the base of
100MVA of a power system network having three plants are given by[10]

0.01 0.001 0.002
0.001 0.02 0.003
0.002 0.003 0.03

B
− − 

 = − − 
 − − 

Three plants supply power of 100MW, 200MW and 300MW respectively
into the network. Calculate the transmission loss and incremental
transmission losses of the plant in MW

b) Derive transmission loss coefficient using sensitivity factor. [6]

OR

Q8) For the system shown in Fig.2 find the loss of coefficients in MW–1, if the
base is 100MV A. [16]
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Instructions to the candidates:

1) Attempt all questions.
2) Draw the figures and diagrams wherever necessary.
3) Figures to the right indicate  full marks.
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SEAT No. :

Q1) Answer in two or four sentences. [16]
a) Define coping.
b) What is physical illness?
c) Define the task performance.
d) Pressure.
e) Define Burnout.
f) Define Blaming yourself.
g) What is poor nutration?
h) What is mind body connection.

Q2) Attempt any two of the following in eight or ten sentences. [8]
a) Explain  the psychology’s involvement in health.
b) Explain stress as an everyday event.
c) Explain the Approach-Approach conflict.

Q3) Write the short notes on any two of the following. [8]
a) Overeating.
b) Frustration.
c) Health psychology.

Q4) What is stress? Explain in details in potential effects of stress. [8]

OR
What is life styles? Explain the effective facters of life styles.
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Instructions to the candidates:

1) Solve Total Three questions. Answer 1 question from Q1 and Q2, Q3 or Q4, and Q5
or Q6 each.

2) Assume suitable data if necessary.
3) Write down all the assumptions made.
4) Given Fabc = [P] Fdq0, where Park’s transformation.
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(where, K K 2 / 3d q   and 
0K 1 / 3 )
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Q1) State and explain various types of transformers used in power system. Also
develop a mathematical model of ideal transformer. Write down assumptions
involved in it. [18]

OR

Q2) Explain need of excitation system in power system. Define voltage response
ratio and its significance. Explain working of the excitation system with the
help of functional block diagram. [18]

Q3) Write down with the help of appropriate diagrams working of d.c. generator
pilot excitation control scheme of alternator. Also compare differences in
simple dc generator exciter with pilot exciter scheme. [16]

OR

P.T.O.
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Q4) With the help of equivalent circuit diagram, develop the mathematical model
of self excited dc exciter. Also, draw the block diagram to represent it clearly.

[16]

Q5) What the significance of load modeling in power system? Write down in
details the various types of static load modeling represented in power system.
Discuss about the assumptions and approximations involved in it. [16]

OR

Q6) With the help of the model of synchronous machine, develop the model of an
induction motor. Discuss about the assumptions and approximations involved
in it. [16]
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M.E. (Electrical) (Power System)
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Instructions to the candidates:

1) Attempt any three questions from questions 1 to 4.
2) Questions 5 and 6 are compulsory.
3) Neat diagrams must be drawn wherever necessary.
4) Figurest to the right side indicate full marks.
5) Use of logarithmic table, slide rule and non-programmable calculator is allowed.
6) Assume suitable data, if necessary.
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Q1) How literature review is done? Explain its role in research problem formulation.
[6]

Q2) Explain the structure of a research proposal and explain how to write a
proposal. [6]

Q3) Explain the terms citation index, h-index, and i 10-index. [6]

Q4) Explain the Simplex method of linear programming. [6]

Q5) a) Explain the Penalty function method of constrained nonlinear programming
with algorithm and example. [12]

b) Define the terms basic solution, basic feasible solution, non-degenerate
basic feasible solution and optimal solution. [4]

Q6) Write short notes with example on any two of the following: [16]
a) Particle Swarm Optimization.
b) Ant Colony Method.
c) Linear regression.
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3) Write down all the assumptions made.
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Q1) Explain the concept of islanding. When it is needed to implement? How the
system will behave if there is no facility of islanding? State various types of
islanding methods. [18]

OR

Q2) Derive an expression for small signal analysis of multi-machine system
considering simplified model of synchronous machine. State any assumption
made. [18]

Q3) Derive stator voltage equations for synchronous generator by model 1.2. Draw
suitable diagram and write assumptions involve in it. [16]

OR

Q4) Explain the SVC characteristics and its model. Also explain effect of its
inclusion in the dynamics of SMIB. [16]

Q5) Derive the stator voltage expressions for the small signal analysis of single
machine model with field circuit only. Write down assumptions involve in it.

[16]

OR

Q6) Explain the concept of synchronizing and damping torque w.r.t power system
analysis. Write down significance of it. [16]
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3) Figures to the right in Bold indicate maximum marks.
4) Use  of non-programmable scientific calculator is permitted.
5) Neat figures must be drawn wherever necessary.
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Q1) a) Classify load forecasting methods, explain any two  methods of load
forecasting. [9]

b) Elaborate Regression analysis pertaining to reliability calculations. [9]

OR

Q2) a) Elaborate mathematical expectation probability concept pertaining to
reliability calculations. [9]

b) The investment of a generating station is 50 million rupees with operational
life  of  50 years. The annual cost is 1million rupees. What is the net
present value if the annual profit is 7 million and discounted rate is 10%.

[9]

Q3) a) What are the objectives of transmission planning? Explain the concept
and application of state selection. [8]

b) Explain generation integrated system and factors affecting interconnection
under emergency assistance. [8]

OR

Q4) a) What are the different long term transmission planning methods, explain
any one method in detail. [8]

b) Elaborate on inter-regional transmission planning in India. [8]

PP P.T.O.
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Q5) a) Elaborate the various factors to be  considered  in distribution system
planning. [8]

b) Describe additional  interruption indices in distribution system reliability
evaluation. [8]

OR

Q6) a) Explain in detail basic reliability evaluation techniques for parallel and
meshed distribution network. [8]

b) Elaborate the effects of protection failure and effect of transferring load
in distribution system. [8]
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3) Figures to the right side indicate full marks.
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Q1) Solve any Three: [3×6=18]

a) Explain the term angle of advance and its significance in inverter control.

b) Write short note on protection of dc line.

i) Detection of line faults.

ii) DC Breakers.

c) How the economic choice of voltage level selected in DC transmission
system for a fixed power transmission as compared with EHVAC lines?

d) Explain how a VSC can be operated as a rectifier or inverter by controlling
the valve conduction sequence.

e) What are the different control characteristics of HVDC link? Elaborate
each with suitable diagram.

P.T.O.
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Q2) a) Prove that SVC can be used to enhance the power transfer capacity of a
transmission line. [8]

b) Explain the working, characteristics and operating modes of variable
reactance model of thyristor controlled series capacitor. [8]

OR

Q3) a) Explain the working of STATCOM. Compare its V-I characteristic with
SVC. [8]

b) With the help of power angle curve explain how transient stability is
improved with the help of series controllers. [8]

Q4) a) Give the comparision of UPFC with other FACTS devices. [8]

b) Explain the block diagram of overall UPFC control structure. [8]

OR

Q5) a) Explain the steady state UPFC model for power flow studies. [8]

b) What are the different modes of operation of UPFC? Give the details of
working in each mode. [8]
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4) Use of non-programmable scientific calculator is permitted.
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Q1) a) Develop algorithm for short circuit studies. [9]

b) Draw and explain in detail equivalent circuit of protection CT. [9]

OR

Q2) a) Describe in detail Least Error Squared Techniques (LES) with equations.[9]

b) Elaborate how injection of sub-synchronous component can protect a
synchronous generator digitally. [9]

Q3) a) Describe digital protection scheme for transmission line based upon
fundamental signals. [8]

b) With help of lattice diagram explain phase comparison travelling wave
relay scheme for protection of transmission line. [8]

OR

Q4) a) Explain amplitude comparison travelling wave relay scheme; how it is
useful for protection of forward fault and reverse fault in transmission
line. [8]

b) Explain phase comparison travelling wave relay scheme for protection
of transmission line. [8]

P.T.O.
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Q5) a) Bring out salient features of three stepped distance protection scheme of
transmission line. [8]

b) Describe importance of Relay setting and Relay co-ordination. [8]

OR

Q6) a) Elaborate the applications of computer graphics. [8]

b) With help of line diagram explain multi zone protection scheme using
distance relay. [8]
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Instructions to 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.

P5563

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

Q1) Attempt any three of the following : [18]
a) Explain purpose of grounding. How grounding is associated with power

quality?

b) Discuss different causes of transient over voltages in power system.

c) Explain major causes of voltage sag and also discuss economic impact
of voltage sag.

d) Explain effect of type of fault, fault level and location of fault on voltage
sag.

e) How coefficient An and Bn are evaluated for any periodic signal
represented by Fourier series.

f) Explain harmonic generation by transformer and three phase arc furnaces.

Q2) a) Explain with suitable diagram operation of shunt active filters. What is
the role of coupling reactors? [8]

b) Explain effect of harmonic resonances. Also explain k-rated transformers.
[8]

OR

SEAT No. :
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Q3) a) Explain notch and damp harmonic filters. [8]

b) Explain the role of computer tools in harmonic analysis. Also explain
study procedure for harmonic studies. [8]

Q4) a) Explain different instrumentation used for power quality assessment. What
are their special requirements? [8]

b) Explain different approaches for power quality measurement. [8]

OR

Q5) a) Explain process of selection of transducers for power quality
measurement. [8]

b) Explain role of custom power devices for power quality mitigation. Explain
with suitable example. [8]
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3) Figures to the right indicate full marks.
4) Use of electronic pocker calculator is allowed.
5) Assume suitable data if necessary.
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Q1) a) What is MOSFET scaling? Describe its types. [5]

b) Explain  how to fabricate capacitor on CMOS IC. [5]

Q2) a) List various lithography techniques used in fabrication process.Explain
photolithography process. [5]

b) List non-ideal I-V effects in MOS transistors and Explain body effect
and channel length modulation. [5]

Q3) a) Justify with an example: why higher metal layers are used in external long
connections to interconnect different logic cell of modules? [4]

b) What is short circuit dissipation? How to minimize it. [4]

c) Draw Small-Signal Model for MOS Transistor. [2]

Q4) a) Calculate approximate dynamic and short circuit power dissipation in a
chip operating with VDD of 5 V at 100 MHz with an internal switched
capacitance of 300 pF( the average rise/fall time is 200pS) How does the
short circuit power dissipation change if the average rise/ fall time  is 500
Ps. [4]

b) Draw CMOS inverter circuit and describe its switch level RC delay model.
[4]

c) Write note on fan in and fan out. [2]

P.T.O.
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Q5) a) Draw and explain sense amplifier circuit. [4]

b) Draw the schematic of CMOS differential amplifier and  give
the expressions for voltage gain output resistance. CMRR &ICMR. [4]

c) Explain the concept of metastability with timing diagram? [2]

Q6) a) With neat diagram explain Cascode amplifiers. What are the advantages?
[4]

b) Design4:1 mux using transmission gate , Explain how it passes strong
‘0’ and ‘1’ on output . [4]

c) What are the merits and demerits of Transmission Gates? [2]

Q7) a) Draw and explain BiCMOS Circuits. [4]

b) What is need of NORA logic? Explain operation of such typical logic.[4]

b) List drawbacks of pass transistor logic. [2]

Q8) a) What  is rationed logic circuit? why is it needed? [4]

b) What do you mean by dynamic CMOS logic? Implement the following
Boolean equation in dynamic CMOS logic and conventional static CMOS
logic : Y=A(B+C)+DE. Compare the two circuits with respect to speed
and area. [4]

c) Why NAND based design is  preferred over NOR based design. [2]
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1) Answer any five questions out of eight questions.
2) Figures to the right side indicate full marks.
3) Assume suitable data if necessary.
4) Use of scientific calculator is allowed.
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Q1) a) Design an interpolator of a factor 32 from a sampling rate 64 KHz to get
new sampling rate 2048 KHz. Signal band of interest extends from 0 to
30 KHz. Pass band deviations are 0.01 dB and stop band attenuation is
80 dB. [5]

b) What are the characteristics of polyphase filters? How are the polyphase
structures efficient? [5]

Q2) a) Explain the use of sub band coding for speech. What is the advantage of
sub band coding? [5]

b) The transfer function of an IIR filter is [5]

1

1

1 0.7 Z
H(z)

1 0.9 Z









Perform poly phase decomposition of H(z) to decompose into

i) 2 sections

ii) 4 sections

Q3) a) Explain design of phase shifter in multirate systems. [4]

b) What is image resizing? How a decimator filter can be designed in DCT
domain? [4]

c) Compare wavelet transform and STFT. [2]

P.T.O.
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Q4) a) Decompose following sequence using Haar wavelet. [4]

f = (2,5,8,9,7,4,–1,1)

b) Explain how the signal will be reconstructed using wavelet coefficients.[4]

c) Explain the properties of Haar wavelet. [2]

Q5) a) Explain the properties of DCT. [4]

b) What is the role of Adaptive filter in Linear Predictive Coding? Explain
with example. [4]

c) What is the need of equalization in inter symbol intereference? [2]

Q6) a) Why Least mean square algorithm is called as stochastic gradient
algorithm? List the drawbacks of LMS algorithm. [4]

b) Explain Pade approximation method. [4]

c) Draw and explain all pole structure. `[2]

Q7) a) Explain signal compression using DWT. [4]

b) Describe the standard wavelet functions. (Any two) [4]

c) Calculate time bandwidth product for wavelet decomposition. [2]

Q8) a) Write a note on sampling rate conversion by a arbitrary factor. Also
comment on sequence of multirate. [4]

b) Explain the implementation of sampling rate conversion using WT. [4]

c) Define continuous wavelet transform. [2]
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Q1) a) Explain the details of Intel Galileo Gen2 embedded system board.  [4]

b) Explain the Bluetooth Protocol Stack. [4]

c) Describe features of ARM-CORTEX series. [2]

Q2) a) Draw and explain architecture of LPC-1768. [4]

b) Which ARM Cortex core is right for your application: A, R or M? Explain
with reason. [4]

c) Explain the significance of CMSIS Standard. [2]

Q3) a) Explain the Android technology, structure and applications.  [4]

b) Compare Vxworks and MicroC/OS II.  [4]

c) Explain the significance of Watchdog for Task execution. [2]

Q4) a) Explain the task synchronization and interrupt handling of RTOS. [4]

b) How will you develop an Android application? [4]

c) Enlist different kernel services of RTOS. [2]

Q5) a) What are the steps to implement device driver for LCD. [4]

b) Explain Linux Kernel construction. [4]

c) What are the advantages of Embedded Linux. [2]
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Q6) a) Explain device driver and its types. [4]

b) Explain the design aspects for implementation of device driver for LCD.[6]

Q7) a) Explain design of Digital Camera. [6]

b) Explain importance of EMI/RFI certification in embedded product. [4]

Q8) a) Explain automatic metering system in detail. [6]

b) Explain the testing and failure analysis of Embedded Products. [4]
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Q1) a) What are the functions of literature review in research? [5]

b) What is the process involved in problem identification? Explain the steps
Involved in problem identification. [5]

Q2) a) Distinguish between research methods and research methodology. [5]

b) Define research? What are various research applications in engineering?
[5]

Q3) a) Explain basic instrumentation scheme with example for experimental
research. [5]

b) Explain regression analysis with suitable example. [5]

Q4) a) Explain the meaning of ANOVA and explain eight steps of ‘ONE WAY
ANOVA’. [5]

b) With reference to Simple Linear Regression analysis. Explain the terms:[5]

i) Least Squares Estimation and

ii) Coefficients of determination

Q5) a) Explain the significance of research report and give the various steps in
writing research report. [5]

b) Describe in brief Bibliography and its importance in context of research
report. [5]
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Q6) a) Explain state vector machine and uncertainty analysis. [5]

b) Write a short note on correlation. [5]

Q7) a) How to prepare Institutional Research proposal to setup research and
development cell in your institute? Explain with example. [5]

b) What are the measures of evaluating the research outcome? [5]
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Q1) a) Explain MAC unit and Barrel shifters used in DSP processors. [5]

b) Explain fixed point and floating point formats. [5]

Q2) a) What is real time processing? Explain role of DSP processors in real
time processing. [5]

b) Describe memory and I/O configurations of DSP processors in brief.
[5]

Q3) a) Draw and explain architecture of TMS320C54XX. [5]

b) Enlist various fields of applications of TMS320C6713and describe any
one in detail. [5]

Q4) a) Explain different addressing modes of DSP processor. [5]

b) Explain interrupt resources available for any DSP processor. [5]

SEAT No. :
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Q5) a) Explain Micro signal architecture of an embedded processor. [5]

b) Draw and describe architecture of Blackfin processor. [5]

Q6) a) Compare Blackfin processor with TMS320C6713. [5]

b) Explain the use of visual DSP++ to program a DSP processor. [5]

Q7) a) Explain how code composer studio facilitates [5]

i) Viewing memory.

ii) Viewing graphics.

iii) Use of Breakpoints.

b) Describe power consumption and management aspects of a DSP
processor. [5]

Q8) a) Explain role of [5]

i) Arithmetic format.

ii) Data width.

iii) Speed for choosing the right DSP processor.

b) Explain following terms : [5]

i) Compiler.

ii) Simulator.

iii) Emulator.
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Q1) a) What are the different examinations are carried  out in the static timing
analysis. [4]

b) Explain the state diagram optimization. [4]

c) What are data path and control path? [2]

Q2) a) Explain the  resource sharing in a system design with suitable example.[5]

b) Explain the architecture and functional block of CPLD XC95 XX series.
[5]

Q3) a) Explain the architecture and functional block of cool Runner. [5]

b) Explain the behavioural and data flow VHDL modelling techniques with
example. [5]

Q4) a) Explain the boundary Scanning mechanism [4]

b) Describe the concurrent statement and sequential statement in VHDL
with suitable example of each. [4]

c) Explain the difference between simulation and synthesis. [2]
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Q5) a) Write logic implementation block in FPGA architecture. Explain Spartan
II CLB. [5]

b) Explain the significance of the Std_Logic_1164.all package and
numeric_std.all package available in library IEEE. [5]

Q6) a) Explain any two types of Mask Gate Arrays [4]

b) Describe the three phases in the simulation of VHDL code. [3]

c) Explain different programming technologies used to configure FPGAs.[3]

Q7) a) Explain the ASIC design flow with neat diagram. [4]

b) Write a note on ASIC Cell libraries. [4]

c) Explain the hardware and software codesign. [2]

Q8) a) Write a note on IP core. [4]

b) Explain RTL to GDS-II flow in detail. [4]

c) What is the operator inference? [2]
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Q1) a) Explain in detail Hadamard Transform. [5]

b) How spatial filters help to enhance the image? [5]

Q2) a) Write short note on principal component Analysis? [5]

b) Draw a histogram for a high contrast image. Also explain how histogram
equalization helps to enhance image contrast. [5]

Q3) a) Why there is need of color image compression? How it is done. [5]

b) Write short note on color transformations. [5]

Q4) a) How color edges are detected explain in detail. [5]

b) Write short note on color complements. [5]
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Q5) a) Which different point-based methods are used in image registration?
Explain any one in detail. [5]

b) Write short note on operational goal of image registration. [5]

Q6) a) Explain in detail distance transform approach used in image registration.[5]

b) Write short note on weighted geometrical feature algorithm. [5]

Q7) a) Explain in detail multi-stage stereo rectification algorithm. [5]

b) Write short note on range data merging. [5]

Q8) a) Explain in detail how facial animation is implemented using 3D head
modeling. [5]

b) Write short note on multi-view stereo. [5]
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Q1) a) Show how bit serial adder adds the two numbers a = 0101 and b = 0110
(fist bit is MSB). Show the adders input and outputs for every clock
cycle until the addition is complete. [4]

b) Design an ASM chart for a machine that recognizes the sequence 11010
from a serial input and asserts the FOUND output when the sequence
has been found. [4]

c) State SOC chip subsystem design principles. [2]

Q2) a) Explain with example following adders and compare them with lookahead
carry [4]

i) Carry slip adder

ii) Manchester carry chain

b) Elaborate simple floorplanning rules of thumb that help designer to
implement and change design easily. [4]

c) What do you mean by glitch? Explain its effect in chain of adders? [2]

Q3) a) Explain software configurable processors with example. [4]

b) How to do reconfiguration overhead analysis? [4]

c) Tabulate different processors architectures functions and application.[2]

Q4) a) What is purpose and applications of instance specific design? [4]

b) Explain in detail array processor model. [4]

c) Why not simply include memory with the processor on the die? [2]
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Q5) a) Explain the most common reasons for Simulation-Synthesis. [4]

b) Explain factors on which the transition time seen at the input of the gate
is dependent. [4]

c) What are limitations of derating and where it is applied? [2]

Q6) a) Explain limitations of STA. [4]

b) How synchronizers are overcoming metastability problem? Explain with
an example. [4]

c) Explain simulation implication on synthesis. [2]

Q7) a) Explain the term slack time. Where it is used? [4]

b) Draw and explain typical SOC test design flow. [4]

c) How Clock gating is used to reduce switching rate? Explain spurious
clocking. [2]

Q8) a) State and explain three measure voltage margins. Do they used in low
power design? [4]

b) Explain dynamic voltage scaling. [4]

c) Draw a typical SOC test design flow [2]
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Q1) a) What is Wireless Sensor Network? How WSN and lOT are related? [5]

b) Classify Wireless sensor network [5]

Q2) a) Draw and Explain architecture of Wireless Sensor Network. [5]

b) Explain any one real life application of WSN. [5]

Q3) a) What is Tracking? What are tracking techniques. [5]

b) Explain any one aggregation technique. [5]

Q4) a) Explain IEEE 802.15.4. [5]

b) What is ISM band? What are frequencies available with this band. [5]

Q5) a) Explain IoT ecosystem. [5]

b) What is low power Lossy network? Explain. [5]

Q6) a) What are the link layer technologies in IOT? [5]

b) Explain any one data protocol. [5]
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Q7) a) Describe an application of IoT. [5]

b) Why Ethics are important in loT? Briefly explain. [5]

Q8) Write short notes on (any two) [10]

a) Target Detection and tracking

b) Clustering techniques

c) Real Time routing protocol

d) Big Data and lOT analytics

e) Open Trust Protocols





Q1) a) Explain how simulation helps in performance studies of the Analytically
tractable communication systems. [4]

b) Explain how simulation helps in performance studies of the Analytically
tedious communication systems. [4]

c) Explain how simulation helps in performance studies of the Analytically
intractable communication systems. [2]

Q2) a) What is effect of fixed point and floating point arithmetic on quantization
error? [4]

b) What is up sampling and down sampling? Illustrate these concepts with
reference to simulation of a communication system. [4]

c) What is direct component and quadrature component of a signal? [2]

Q3) a) What are different techniques to generate uniformly distributed random
numbers? Explain multiplication algorithm with prime modulus. [4]

b) Compare and contrast the following techniques to test random number
generators? [4]

i) Scatter plots

ii) Durbin-Watson Test

c) Elaborate various methodologies used in mapping a problem into a
simulation model. [2]
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Q4) a) What are PN sequence generators? What are the properties of PN
sequence generators? Why do we need them in simulating communication
systems? [4]

b) What are correlated Gaussian numbers? Why do we need them? Explain
any one technique to generate correlated Gaussian numbers in detail.[4]

c) Describe the situations when one will choose the following estimation
routines based on the data generated by simulation process. [2]

i) Histogram

ii) PSD

Q5) a) Explain Saleh’s quadrature model for nonlinearity with memory. [4]

b) Write an algorithm for simple Monte Carlo simulation for BER estimation
of BPSK modulation. Assuming AWGN channel, Data symbols at source
output are independent and equally probable and No pulse shaping is
performed at transmitter. [4]

c) Enlist factors to be considered while simulating nonlinearities. [2]

Q6) a) What is tapped delay line model for LTV system? How various tap gains
are generated? [4]

b) Explain random process model with reference to time varying system.[4]

c) Why is semi analytic simulation technique used? [2]

Q7) a) What are categories of a communication channel? Explain multipath fading
in wireless communication channel. [4]

b) What are the various parameters that must be considered while simulating
a radio channel? [4]

c) What is discrete memory less channel model? [2]

Q8) a) Write an algorithm to demonstrate two state Markov model for discrete
channel with memory. [4]

b) What are different techniques used to reduce run-time of the Monte
Carlo method? Hence explain importance of sampling. [4]

c) Explain valid and invalid use of tail extrapolation. [2]





Q1) a) What is the need of Wireless LANs? Explain with an example. [5]

b) Discuss two ATM protocols. [5]

OR

Q2) a) Discuss two parameters that define the Quality of Services in a network.[5]

b) How does AAL play a role? [5]

Q3) a) What are the various characteristics of queueing system? [5]

b) What are the various mechanisms of congestion control? [5]

Q4) a) Explain Karn’s Algorithm. [5]

b) How does Cell Delay Variation relate to performance of Congestion
control in ATM networks? [5]

Q5) a) How does streaming protocol work? Explain any one. [5]

b) How is multimedia transmission carried out in wired and wireless
networks? [5]

Q6) a) What is video filtering? What is the need of it? How is it carried? [5]

b) Explain H.264/AVC coder. [5]
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Q1) a) Describe how encryption is done in RSA and use this algorithm to encrypt
the message 27. [5]

b) What are the minimum recommended block size and key size which
should be used for a block cipher? What attacks could be mounted
against the block cipher if either of these sizes is less than recommended?

[5]

Q2) a) Describe how hash functions can be used to store passwords and how
this makes them less susceptible to attack. [5]

b) Describe how encryption and decryption are performed in DES? [5]

Q3) a) Explain HMAC in detail and how does it help in secure file transfers?[5]

b) Explain Network Protocol in detail and its types in brief. [5]

Q4) a) Explain the Secure Socket Layer (SSL) and Transport Layer Security
(TLS) in detail. Is TLS better than SSL? [5]

b) Discuss any two network layer attacks in a computer network in brief.[5]

Q5) a) Compare PGP and S/MIME in terms of email encryption. [5]

b) What is combining security association? Explain. [5]
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Q6) a) Discuss in brief about encryption protocols used for Email security. [5]

b) Explain various security issues and countermeasures for VOIP. [5]

Q7) a) Explain Cyber Security in Social Networking. [5]

b) How botnet attacks are detected and prevented? [5]





Q1) a) Explain congestion effect on network performance. [4]

b) Explain the effect of window size performance. [4]

c) Explain importance of cell delay variation? [2]

Q2) a) Explain Differential Services. [4]

b) What are the policies used for TCP implementation? [4]

c) What are Service categories define by ATM forum? [2]

Q3) a) Explain high speed network in terms of performance modeling &
estimation? [4]

b) What is the requirement of Fiber channel? [4]

c) Explain MIB Engineering? [2]

Q4) a) Explain SNMP in detail. [4]

b) Explain protocols for Qos support? [4]

c) Explain QoS parameters define by ATM forum? [2]
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Q5) a) Explain MPLS in short. [4]

b) Explain the RSVP operation by using filtering q sub stream. [4]

c) Explain OAM management. [2]

Q6) a) Explain network statistics. [4]

b) Explain TMN Conceptual Model. [4]

c) Explain functional model. [2]

Q7) a) Compare Link Level Flow & Error control. [4]

b) Explain communication model. [4]

c) What are the network management standards? [2]

Q8) a) Explain performance requirement & metrics. [4]

b) Explain network management system. [4]

c) Write short note on broadband network services. [2]
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Q1) a) Explain Single Carrier Cyclic Prefix (SCCP) System with a suitable block
diagram. [4]

b) State applications, advantages and disadvantages of OFDM system.[4]
c) How orthoganality is achieved in OFDM system? [2]

Q2) a) Compare and contrast CCD (cyclic delay diversity) for SCCP and CDD
for OFDM System. [4]

b) Explain the performance of MMSE-SIC (Minimum mean square error-
based soft interference cancellation) and BI-GDFE (Block-iterative
generalized decision feedback equalizer) receivers. [4]

c) Explain IFDMA (Interleaved frequency-division multiple access) System
with a suitable block diagram. [2]

Q3) a) Derive expression for Channel capacity of SISO channel. Hence compare
the Capacity for AWGN channels and SISO Rayleigh fading channels.[5]

b) Explain CP-CDMA (Cyclic prefix-based code-division multiple access)
System with a suitable block diagram. [5]
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Q4) a) Explain direct sequence UWB system for Idealized Multiple-Access
Channel with Single-Class Traffic with Continuous Transmission. [5]

b) Explain Multiple-time-hopping PPM UWB system with variable bit rate
transmission. [5]

Q5) a) Explain Transmitted Reference UWB. [5]

b) Explain Direct Sequence UWB with MIMO. [5]

Q6) a) How CSMA/CA MAC works? [5]

b) What do you understand by Energy efficient Medium Access control?
Explain its working principle briefly. [5]

Q7) a) Explain Multichannel Medium access control system. [5]

b) Explain different types of schemes used in directional antenna MAC. [5]

Q8) a) Explain QoS protection and Admission control in Ethernet Passive Optical
Network. [5]

b) Discuss various issues related to mobility in Wi-MAX networks. [5]





Q1) a) Explain the architecture of Software Defined radio (SDR) in detail. [5]

b) Explain the advantages of SDR over conventional radio networks. [5]

Q2) a) Explain the concept of Spectrum Sensing and Spectrum mobility and its
effect on spectral efficiency? [5]

b) Discuss in detail about the technology trade off in SDR. [5]

Q3) a) Draw the Cognitive Radio Architecture and explain its functional
components in detail. [5]

b) Discuss the Worldwide frequency band plans and its significance in
designing Cognitive radio network. [5]

Q4) a) Draw the conceptual model of location and environment awareness cycle.
[5]

b) Discuss the core network of Software communication Architecture. [5]

Q5) a) Discuss the issues regarding SCA and JTRS compliance. [5]

b) Categorize the design rules of cognitive radio network. [5]
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Q6) a) Describe the role of adaptive signal processing in software defined radio.
[5]

b) How the JTR Set Components are integrated through the SCA? Explain
in detail. [5]

Q7) a) Explain, how the application of cognitive radio principle can improve the
antenna design. [5]

b) Explain how the cognitive radio principles are utilized in antenna systems
to improve the spectral characteristics. [5]

Q8) Write a short note on (any two)
a) Common Object Request Broker Architecture (CORBA) [5]
b) Smart Antennas [5]
c) Beamforming [5]





Q1) a) Explain evolved UMTS terrestrial radio access network (e-UTRAN) with
their node function. [5]

b) Explain Packet Data Convergence Protocol in detail. [5]

Q2) a) Compare Serving Gateway and Packet Data Network Gateway. [5]

b) Discuss Evolution of 3G to 4G LTE. [5]

Q3) a) Explain the use of carrier aggregation & MIMO in LTE Networks. [5]

b) With reference to RF requirement for LTE, briefly explain transmitter
and receiver characteristics. Also state the regional and band specific
requirement. [5]

Q4) a) Explain transmission of Uplink control Information on the PDCCH. [5]

b) Explain Radio Access Network (RAN) protocol architecture. [5]

Q5) a) With reference to Medium Access Control explain : [5]

i) Logical channels & transport channels.

ii) Scheduling

b) What are handover and mobility issues related to LTE systems. [5]
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Q6) a) What is software defined radio and how it is applicable to modern cellular
systems. [5]

b) Describe OFDMA architecture in detail. [5]

Q7) a) What is CoMP? Explain broader overview of its architecture. [5]

b) What is role of Relays in LTE-Advance cellular systems? Explain various
schemes of relaying. [5]

Q8) a) Compare and contrast technological aspects of LTE and WiMAX. [5]

b) Explain various CoMP schemes for LTE-advanced uplink and downlink
transmissions. [5]





Q1) a) Explain the image problem in wideband general coverage receiver with
suitable diagram. [5]

b) What are the applications of direct conversion receiver? List out the
challenges of direct conversion receiver. [5]

Q2) a) Explain Drift-Canceling Loops and the Barlow-Wadley Receiver with
suitable diagram. [5]

b) What is the need of High Probability of Intercept (HPOI) Receiver?
Enlist the challenges of HPOI. [5]

Q3) a) Explain the switching mechanisms of front-end filters for best dynamic
range performance. [5]

b) Explain the half-octave filter banks used for the ultra wideband microwave
receiver. [5]

Q4) a) Explain with block diagram the front end designing of High frequency
Rx/Tx. [5]

b) Explain the design of Automatically Switched Half-Octave Filter Banks
for HF transreceiver. [5]
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Q5) a) Explain the Double-Balanced Mixer with its performance characteristics.
[5]

b) Give the Classification of frequency synthesizer forms. [5]

Q6) a) Explain the Coherency in Synthesizers. [5]

b) Explain the brute force, direct, and noncoherent mixer synthesizer with
suitable diagram. [5]

Q7) a) Enlist different Noise Blankers & state the importance of Noise Blanker
in IF receiver. [5]

b) Explain the role of the PIN diode attenuator used in AGC. [5]

Q8) a) With a suitable block diagram explain the fast attack, slow release AGC
system in the Star10 IF receiver. [5]

b) Write in detail I and Q demodulation process. [5]





Total No. of Questions : 8]

[Total No. of Pages : 3

[5562]-245
M.E. (E & TC) (Microwave)

ELECTROMAGNETICS AND ANTENNA THEORY
(2017 Pattern)

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

1) Answer any five question.
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.

P5449

Q1) a) In free space (z < 0), a plane wave with 810cos(10 ) /xH t z a mA mβ= −

is incident normally on a lossless medium ( 0 02 , 8 )ε ε μ μ= =  in region
( 0)z ≥ . [5]

Determine the reflected wave ,r rH E  and the transmitted wave ,t tH E .

b) Write the Maxwell's equations for static fields and explain their
significance. Modify these equations for time varying field with
justifications. [5]

Q2) a) The surface x = 0 separates two perfect dielectrics. For 10, 3Rx ε> =

while  2 5Rε =  where x < 0. If 1 ˆ ˆ ˆ80 60 30 /x y zE a a a V m= − − .

Find : a) 1NE ,   b) 1TE ,   c) 2ND ,   d) 2TD ,   e) 2D    f) 2P  (Polarization)

g) The angle θ1 between 1E  and normal to the surface

h) The angle θ2 between 2E  and normal to the surface [5]

b) Find the magnetic field intensity due to an infinite current filament using
Ampere's Circuit Law and discuss why the net magnetic flux density
crossing a closed surface is zero? [5]
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Q3) a) What are grating lobes? Why do they appear? What are the disadvantages
of  grating lobes? What should be the maximum spacing between the
element of an array ( BSA, EFA, etc) to avoid them. [5]

b) What are the various analysis techniques for Microstrip antenna and
explain  one of them in detail. [5]

Q4) With reference to the antenna, explain following parameters with mathematical
expression. [10]
a) Radiation Intensity
b) Efficiency (er, ec, ed)
c) Gain
d) Wave polarization
e) HPBW

Q5) Design a broadside Dolph-Tschebyscheff array with number of element
N = 6,  with spacing'd' between the element. The major to minor lobe voltage
ratio is given as 35dB. Find the normalized excitation coefficient such that the
outermost element will have coefficient as unity and write the Array factor
equation for the given specification. [10]

Q6) Describe the following antennas based on their structural diagrams, radiation
pattern, features, and applications. [10]
a) Spiral Antenna
b) Parabolic Antenna
c) Pyramidal Horn

Q7) a) Draw the geometrical diagrams of E-plane, H-plane, Pyramidal and conical
horn antenna and compare them in terms of radiation pattern, gain,
directivity. [4]

b)    Design a Yagi-Uda antenna of five elements to provide a gain of 20dB, if
the  operating frequency is 300MHz. [4]

c) Compare Uniform and non-uniform array. [2]
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Q8) a) Draw the  Geometry of V antenna and explain  its  features,  dimensions,
advantages, disadvantages and applications. [5]

b) Design a circular microstrip patch antenna to operate at 10GHz using
FR4 substrate with εr= 5.3, h = 1.53mm.    Assume the thickness of the
patch as 0.035mm. Draw the approximate electric and magnetic fields
radiated. [5]



Q1) a) Consider a load resistance R
L
 = 100 to be matched to a 50 line with

a quarter-wave transformer. Find the characteristic impedance of the
matching section and plot the magnitude of the reflection coefficient
versus normalized frequency, f/fo, where fo is the frequency at which
the line is /4 long. [6]

b) For an arbitrary N port microwave device, derive the relationship between
Transmission (ABCD) matrix and impedance matrix. [4]

Q2) a) Derive the expressions for Propagation Constant, Impedance, and Power
Flow for the Lossless Coaxial Line. [5]

b) Write a short note on quarter wave transformer. [5]

Q3) a) A directional coupler has the scattering matrix is given below. Find
directivity, coupling, and isolation. [5]

0.05 30 0.96 0 0.1 90 0.05 90

0.96 0 0.05 30 0.05 90 0.1 90
[S]

0.1 90 0.05 90 0.04 30 0.96 0

0.05 90 0.1 90 0.96 0 0.05 30

    
     
    
     

b) Explain the concept of Intersymbol Interference. How ISI affects the
wireless communication? Derive expression for Roll of Factor. [5]
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Q4) Explain in detail the following terms [10]

a) sensitivity

b) dynamic range

c) conversion gain and

d) distortion.

Q5) a) Explain the operating principle of Gunn diode. [5]

b) How RF diode differs from conventional semiconductor diode? Explain
construction and working of Schottky diode with related parametric
derivation. [5]

Q6) a) A HEMT has the following parameters : [5]

Threshold Voltage Vth = 0.13Volt

Donor concentration Nd = 2 × 1024 m–3

Metal Semiconductor Schottky barrier potential ms = 0.8Volt

GaAs bandgap Egg = 1.43 Volt.

AlGaAs bandgap Ega= 1.80 Volt

AlGaAs dielectric constant r = 4.43

Compute,

i) The conductive band-edge difference between GaAs and AlGaAs

ii) The sensitivity of the HEMT.

b) Explain the difference between IMPATT and TRAPATT Device. [5]

Q7) Explain in detail the unilateral design approach for amplifier design. [10]

Q8) Using signal flow graph of single stage amplifier, derive the following
relationships : Incident power to the amplifier P

inc
, available power P

A
,

Transducer gain G
T
 and Unilateral transducer gain G

TU
. [10]





Q1) a) Explain 'S' parameter for Microwave T-junction. [5]
b) Define characteristic impedance and reflection coefficient. [5]

OR

Q2) a) Explain the cut-off condition and the wave impedance for lose less
waveguides. [5]

b) What are the sources of uncertainty in RF and microwave measurement?
[5]

Q3) a) What is attenuation? Explain How to reduce Attenuation? [5]
b) Explain Noise with method to reduce it. [5]

Q4) a) Draw and Explain the basic working principle of spectrum Analyzer. [5]
b) State the different types of power sensors explain any one. [5]

Q5) a) Write short notes on "Coaxial connector". [5]
b) Give any four specification of buffer adaptor. [5]

Q6) a) Draw and Explain the Noise figure Analyser. [5]
b) Explain how the signal analysis is done using spectrum Analysis. [5]
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Q1) a) Explain various techniques to solve an Electromagnetic problems. [5]

b) What do you mean by Green’s function in two dimensional case. [5]

Q2) a) Explain the concept of FDTD analysis. [5]

b) Explain application of one dimensional FDTD analysis. [5]

Q3) State and explain the significance of finite difference analysis for guiding
structures. [10]

Q4) a) Explain Ritz Variational method. [5]

b) Explain applications of Ritz Variational method. [5]

Q5) a) Explain the advances in FDTD technique. [5]

b) Explain in detail method of weighted residual. [5]

Q6) a) Compare FEM and MOM. [5]

b) Compare FDM and FDT. [5]
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Q7) For the given two element mesh compute the potential within the mesh using
FEM technique. [10]

Q8) Short note on : [10]

a) Galerkins method

b) Point Matching method





Q1) a) Comment on the following Aspects of MMIC Technology : [5]

i) Cost

ii) Investment Required

b) Write a note on MultiChip Module Technology. [5]

Q2) a) Write a note on Design Approaches for manufacturing MMICs. [5]

b) Explain: Via-Holes and Grounding. [5]

Q3) a) Explain how RESISTORS are realized on an MMIC with relevant
mathematical modeling. [5]

b) What are Micromachined Passive components? Explain any 2
Micromachined Inductor structures with suitable diagram. [5]

Q4) a) Explain VOLTERRA Series method for Non-Linear MIC Synthesis. [5]

b) Explain in brief GROUNDED COPLANAR WAVEGUIDE. [5]

Q5) a) Explain GaAs FET Monolithic switch and its application in R-C-R Bridge
Band-Pass Filter implementation. [5]

b) Explain complete MMIC Design cycle. [5]
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Q6) a) Explain REFLECTION Type Digital Phase Shifter. [5]

b) Explain various measurement techniques in MMIC. [5]

Q7) a) Explain CAD Package Features. [5]

b) Enlist salient features of any one commercial CAD Package (AWR /
CADENCE Analog Artist). [5]

Q8) Write short notes on:

a) Microwave Test Fixtures. [5]

b) Multiturn Spiral Inductors. [5]





Q1) a) Compare 3G and 4G technologies with reference to their features and
what the driving technologies for LTE, WiMAX? [4]

b) Draw the GSM architecture; explain its features and applications. [4]
c) Explain GSM service request operation with relevant diagram. [2]

Q2) a) Draw the UMTS system architecture Radio Interface Protocol Stack
and explain. [5]

b) Explain Broadcast Multicast (BMC) protocol with reference to UMTS.
[5]

Q3) Write a short note on the following with reference to wireless communication
systems. [10]
a) Adjacent channel interference

b) Co-channel interference

c) Free space path loss

d) Doppler shift

e) Spectral Efficiency

Q4) What are the various path loss models? Explain 231 path loss models in
details with the help of mathematical expressions for the entire scenario. [10]
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Q5) Explain the terms and specific functions of the following channels with reference
to GSM; TCH/FS, TCS/HS, BCH, BCCH, FCCH, SCH, CCCH, PCH,
RACH, AGCH, DCCH, SDCCH. [10]

Q6) a) Write the polynomial used to specify the long code in CDMA forward
channel and explain its functions. [3]

b) If there are 80 radio channels in a cell to handle all the calls and the
average call holding time is 100 seconds, how many calls are handled in
this cell with a GoS of 3%? [4]

c) Explain the function of Block interleaver, Orthogonal modulator in CDMA
reverse channel. [3]

Q7) a) Define small scale fading and what are the factors that influence small
scale fading? [3]

b) What is modulation scheme used in GSM and CDMA? [2]

c) Explain three propagation mechanisms with relevant diagrams. [5]

Q8) a) Draw the 7 Cell cluster diagram, explain the terms Co-channel and
Adjacent channel interference. [2]

b) What are the various types of small scale fading? Explain each type of
fading under what condition it occurs. [6]

c) Justify the why the geometry of the cell is chosen to be Hexagonal?
What is the practical geometry of the cell? [2]





Q1) a) Give design guidelines for transmitters, receivers & antenna systems.[4]

b) What is difference between intersystem EMI & Intrasystem EMI. [2]

c) What are some basic test categories & their associated requirements?
Why should EMI/EMC testing be done at certified test Lab? [4]

Q2) a) What is EMI & EMC? [2]

b) Explain EMI prediction techniques & modeling methods? [4]

c) Draw & explain general flow diagram used for prediction & solving of
EMI problem? [4]

Q3) a) Explain modeling techniques of class A & class B interference. [4]

b) Explain in detail conducted, radiated & transient EMI with example. [4]

c) What precaution is required in earthing. [2]

Q4) a) Explain measurement of radiated emission & radiation susceptibility with
neat diagram. [5]

b) Explain antenna used for open area EMI measurement. [5]
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Q5) a) What is microwave anechoic chamber? Explain. [5]

b) State the multilevel prediction process in detail. [5]

Q6) a) Explain short note on lumped element low pass filter. [5]

b) Explain single point, multipoint & hybrid grounding techniques. [5]

Q7) a) How isolation transformers are used to suppress the interference. [5]

b) Explain design of telephone line filter & its characteristics. [5]

Q8) a) Explain E field & H field shielding effectiveness. [5]

b) Write short notes on MIL-STD & FCC regulation. [5]





Q1) a) Define the Radar Cross Section and Explain any two RCS estimation
methods. [5]

b) Compare Pulse radar and CW radar. [5]

Q2) a) Derive the radar range equation? Explain the factors that are affecting the
maximum range of radar. [5]

b) If a pulse radar operates with a pulse width of 2 s and PRF of 800 Hz,
find maximum unambiguous range, range resolution and comment on it.

[5]

Q3) a) Explain the antenna beam shape requirement in radar. [5]

b) Explain the tracking radar with its application. [5]

Q4) a) Define and explain the following terns of radar : [5]

i) Pulse repetition Frequency

ii) clutters

iii) frequency agility

b) Explain the signal processing methods of radar system. [5]
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Q5) a) Write short note on Real array imaging radars. [5]

b) Explain weather prediction radar system in detail. [5]

Q6) a) Explain the launching steps of artificial satellite and discuss the difficulties
during launching. [5]

b) Explain the elevation and inclination angles along with their significance.[5]

Q7) a) Discuss the design considerations related to satellite link to establish.[5]
b) Explain AOC system and its importance in satellite communication. [5]

Q8) a) Explain the satellite subsystem power requirement and antenna. [5]
b) Explain the FDMA and TDMA techniques used in satellite communication.

[5]





Q1) a) Perform the Gram - Schmidt process on each of these bases for R2 &
R3 and then turn those orthogonal bases into orthonormal bases. [5]

i)
0 1

,
1 0

   
   
   

ii)

1 0 2

1 , 1 , 3

0 0 1

     
          
     
     

b) Find the rank and nullity of the Matrix.

1 1 1 1

2 3 4 5
A

 
 
 

[5]

Q2) a) Justify whether V = {(a + 2b, 2a – 3b): a and b are real} a subspace of
R2. [5]

b) Determine which of the following lists of vectors are linearly independent. [5]

i) {(1, 2, 0, –1, 5), (0, 0, 0, 0, 0), (15, 6, 2, –17, 0)}

ii) {(5, 7)}
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Q3) a) Find the eigen values of the given Matrix 
2 0

0 5
A

 
  
 

[2]

b) Find one eigen vector for the given matrix corresponding to the given

eigen value 
3 1

2 4
A

 
  
 

   = 5 [3]

c) Calculate A6, where [5]

1 1

2 4
A

 
  

Given that A = 12 0

0 3
P P 
 
 

where 
1 1

1 2
P

 
 
 

 and 
1 2 1

1 1
P  

  

Q4) a) Solve the following system of linear equations and give the vector form
for the general solution. [6]

x
1
 – x

3
 – 2x

5
 = 1

x
2
 + 3x

3
 – x

5
 = 2

2x
1
 – 2x

3
 + x

4
 – 3x

5
 = 0

b) Find a basis for span (s) where

1 1 2 1

2 , 2 , 6 , 1

1 1 2 3

S

         
                 
                 

[4]

Q5) a) Suppose the range of a discrete random variance is {0, 1, 2, 3, 4}. If the
probability mass function is f (x) = cx for x = 0, 1, 2, 3, 4 what is value of
C? [5]

b) Over a noisy channel 10000 digits are transmitted having a probability of
error per digit of 5 × 10–5. What is the probability of getting only two
digits in error? Also find mean & variance. [5]
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Q6) a) Show that the random process x(t) = Acos (w
c
t + ) is wide sense

stationary Here 0 <  < 2. [5]

b) Explain the terms : [5]

i) Stationary Random Processes

ii) Non Stationary Random Processes

iii) Wide Sense stationary Processes

iv) Ergodic Processes

v) Gaussian Processes





Q1) a) Explain windowing technique of FiR Filter design in detail. Also explain
Gibb's phenomena and how it can be reduced. [5]

b) The desired frequency response of a LPF is : [5]

( )
3 3 3

4 4
30
4

j

j
d

e
H e

ω

ω

π πω

π ω π

− − ≤=
 ≤ ≤


Determine H(ejω) for M = 7 using a Hamming window

Q2) a) Explain IIR filter design using Bilinear Transformation method. Also
explain frequency warping effect. [6]

b) Find the DFT of the sequence [4]
x(n) = 1 for 0 < n < 2

                        = 0          Otherwise
For N = 4. Find |X(k)| and <X(k)

Q3) a) Explain the polyphase structure for interpolator. [6]
b) Implement a 2 stage decimator for following specifications : [4]

Sampling Rate: 20KHz; Decimation factor(D): 100 ; Pass Band: 0 to 40 Hz
Stop Band: 50 Hz; Transition Band : 40 to 50 Hz; δp : 0.02 ; δs : 0.002
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Q4) a) Explain need of adaptive filters and explain in brief adaptive filter as
system identifications. [6]

b) Explain : [4]

i) Adaptive Equalizer

ii) Adaptive Echo Cancellation

Q5) a) Explain the terms related to Random Process : [6]

i) Mean

ii) Autocorrelation

iii) Power Spectral Density

b) The random variable 'X' has a uniform distribution over a 0 < x < 2. Find
mean and mean square value for the random process V(t) = 6eXt. [4]

Q6) a) Explain the following : [6]

i) Stationary & Non Stationary Process

ii) Wide sense stationary process

iii) Ergodic process

b) Show that random process x (t) = A Cos (ωct + θ) is wide sense stationary.

Here 'θ' is uniformly distributed over [–π, π]. [4]

Q7) a) Explain Super Harvard architecture. Explain the use of program cache.[4]
b) Explain Booths Multiplication algorithm. [3]
c) What is circular buffer and why circular buffers are efficient. [3]

Q8) a) State the properties of TMS320C6713 processor. Also compare it with
TMS32OC54XX. [6]

b) Explain VLSI architecture for DSP algorithms. [4]
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Q1) a) Explain cell junction with the help of diagram. [5]

b) How to use Eigen analysis for bio --signals processing.. State its
advantages and  limitations. [5]

Q2) a) How are ultrasonic images diagnosticated ? Explain Piezoelectric effect
and Ultrasonic transducer. [5]

b) What is Action Potential. Explain Polarization and Depolarization. [5]

Q3) a) What is role of Principal Component analysis in bio- signal processing?
Explain. [4]

b) What is aliasing effect? How to minimize this effect . [3]

c) Write a note on different bio-transducers. [3]

Q4) a) Explain electrical activity of the brain. [3]

b) With the sequence of events and waves explain cardiac cycle and draw
PQRST waveform. [4]

c) Explain any two properties of Radon Transform. [3]
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P.T.O.



[5562]-256 2

Q5) a) What is modeling of biomedical system. Explain all pole and pole zero
modeling techniques. [4]

b) Compare MRI and Functional MRI techniques. [4]

c) Define non stationary signal with example. [2]

Q6) a) What are the properties of X ray? Explain in detail the technique for
visualization of X-ray? [4]

b) What is adaptive Segmentation, discuss the RLS and Lattice adaptive
filters used for adaptive segmentation. [4]

c) What is PET Image? [2]

Q7) a) Explain noise reduction methods in bio-signal processing. [4]

b) Explain Einthoven’s triangle for 12 Lead ECG configuration. [4]

c) Differentiate between fixed and Adaptive Segmentation. [2]

Q8) a) How to use Wigner - ville for analysis of bio-signal with its spectrum.
[4]

b) Discuss the various sources due to which biomedical signals get
contaminated. [4]

c) What is role of Isolation amplifier? [2]
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Q1) a) Explain the role of vocal card and vocal tract in speech production system
and hence explain LTI model of Speech production in detail. [6]

b) What is voiced, unvoiced and silence part of speech signal? With the
help of ZCR and energy how these parts are separated. [4]

Q2) a) Explain following classes of sounds with appropriate example in detail.
[6]

i) Vowels

ii) Consonants

iii) Diphthongs

b) Define pitch. Explain auto correlation method for finding pitch period.
[4]

Q3) a) Derive the normal equations for auto-correlation method starting from
prediction error. [6]

b) What is line spectral pair frequencies. Explain the transformation from
LPC to LSP. and LSP to LPC. [4]
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Q4) a) Explain Levinson Durbin algorithm in detail. [6]

b) How the wavelet transform is useful for speech analysis. [4]

Q5) a) What is need of companding? Explain the -Law and A - law companding
in detail. [6]

b) Explain the forward adaptive quantizer in detail. [4]

Q6) a) The signal samples have values in volts given by 0.2, 0.4, 0.55, 0.7, 0.75,
0.85, 0.9, 1.0, 0.9, 0.83, 0.77, 0.66, 0.5, 0.4, 0.29, and 0.01. Find the 4
bit coded values for all 16samples find the quantization noise power.[6]

b) Explain the speech coding standard G. 726. [4]

Q7) a) Draw and explain speaker Identification System. Also explain different
performance measurment parameters used for speaker recognition. [6]

b) Compare speaker identification system with speaker verification system.
[4]

Q8) a) What is speech enhancement? Explain any one method of speech
enhancement technique in detail. [6]

b) What are three basic problems associated with HMMs, Give their solution.
[4]





Q1) a) Explain with schematic diagram of digital camera. List any four
specifications. [5]

b) Write short note on challenges and applications of computer vision. [5]

Q2) a) Describe the images produced by weak perspective projection. [5]

b) Explain with neat diagram high dynamic range imaging. [5]

Q3) a) Describe simple stereo system and list stereo parameters. [5]

b) Explain co-relation based correspondence search in stereo images. [5]

Q4) a) Describe eight point algorithm in stereo vision for calibrated cameras.[5]

b) Explain Epipolar geometry in detail with respect to stereo vision. [5]

Q5) a) Explain with neat diagram image stitching. [5]

b) Explain meaning of good feature and describe basic idea of Harris Corner
detector with relevant mathematics. [5]

Q6) Explain RANSAC algorithm for model fitting with applications to image
analysis. [10]

Total No. of Questions : 8]

[Total No. of Pages : 2

[5562]-258
M.E. (E & TC) (Signal Processing) (Semester - II)

COMPUTER VISION
(2017 Pattern)

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

1) Attempt any 5 questions.
2) Figures to the right indicate full marks.
3) Assume suitable data if any.

P5397

SEAT No. :

P.T.O.



[5562]-258 2

Q7) a) Write a short note on kalman Filter. [5]
b) List different methods of patch based motion estimation And explain

Iterative Estimation w.r.t. Optical flow. [5]

Q8) a) Define optical flow in images. What is brightness consisting in optical
flow estimation? [5]

b) Describe any one differential technique for motion estimation. [5]
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Q1) a) What are special types of random processes? Enlist expression for their
power spectrum estimation in terms of . [4]

b) With the help of suitable block diagram explain Weiner filter application
for Noise Cancellation. [6]

Q2) a) Approximate the signal x(n) using second order Singular Pade
approximation model with p = q = 2, where the first five values of x(n)
are: x = [1, 4, 2, 1, 3]T. [6]

b) Find an ARMA (1,1) model for a real valued random process x(n) having
auto correlation values: [4]

r
x
(0) = 26, r

x
(1) = 7, r

x
(2) = 7/2.

Q3) a) State and explain Shank’s method of signal modeling in detail. [5]

b) Given the signal x(n) consisting of a single pulse of length N: [5]

x(n) = 1; n = 0, 1 ............., N – 1

= 0; else

Use Prony’s method to model x(n) as the unit sample response of a
linear shift invariant filter having one pole and one zero.
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Q4) a) Explain Least squares method of signal modelling. [4]

b) Explain how Levinson - Durbin algorithm is used to find moving average
model parameters. [6]

Q5) a) Implement third order FIR filter : [6]

H(z) = 1 + 0.5z–1 – 0.1z–2 – 0.5z–3 using a lattice filter structure.

b) What are the advantages of lattice filters? [4]

Q6) a) Derive Wiener Hopf equation for causal FIR wiener filter. Also give
expression for minimum error in terms of autocorrelation matrix R(x).

[6]

b) Enlist properties which a generalized adaptive filter should have. [4]

Q7) a) Explain various spectrum estimation techniques. [6]

b) Compare parametric and Nonparametric methods for power spectrum
estimation. [4]

Q8) Discuss the following: [10]

a) Use of DFT in power spectrum estimation.

b) Unbiased and consistent estimators.

c) Channel equalization using adaptive filters.
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Q1) a) What is vector quantization? How image and signal is compressed using
vector quantization? [5]

b) Compare : [5]
i) Lossy and lossless compression.
ii) Inter and intra frame compression.

Q2) a) Explain with the neat schematic a two-band subband encoder / decoder
in detail. [5]

b) Explain with block diagram of Hybrid DPCM/DCT Video Codec Model.
[5]

Q3) a) Why are the systems in MPEG-2 different from those in MPEG-1? [5]
b) An I-picture is coded at 50 kbits. If the quantiser step size is linearly

distributed between 10 and 16, find the complexity index for this picture.[5]

Q4) a) What are the different types of pictures defined in MPEG-1 standard for
the trade-off between coding efficiency and random access? Briefly
explain the inter-dependence among these picture types in a typical video
sequence. [7]

b) Explain picture types-I, P, B and D pictures? [3]
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Q5) a) Explain the MPEG -1 decoder. [5]
b) Explain model decoder and its type. Also explain the parameters- D,B,R.

[5]

Q6) Explain the following concepts: [10]
a) Block based motion estimation and compensation.

b) Motion compensation block size.

c) Motion compensated prediction of macro-block.

d) Sub-pixel Motion compensation.

e) Region-based Motion compensation.

Q7) a) Explain Fast motion estimation in H.264 and Prediction selection. [5]
b) Explain Hybrid scalability in detail. [5]

Q8) Write short notes on : [10]
a) Layering versus scalability

b) Data partitioning

c) SNR scalability

d) Spatial scalability

e) Temporal scalability





Total No. of Questions : 8]

[Total No. of Pages : 2

[5562]-261
M.E. (E &TC) (VLSI & Embedded Systems)

DIGITAL CMOS DESIGN
(2017 Pattern)

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

1) Answer any five questions.

2) Assume suitable data if necessary.

3) Neat diagrams must be drawn wherever necessary.

4) Use of nonprogrammable calculator is allowed.

P5400

Q1) a) Explore drain characteristics of MOSFET in various operating regions.
Give mathematical expressions for currents & voltages. [5]

b) Explain any one CMOS fabrication technique in brief. [5]

Q2) a) What is importance of propagation delay? On what factors does it
depend? [5]

b) What is cross talk? Give suitable example. [5]

Q3) a) What is technology scaling? Explain in brief. [4]

b) Explore ac equivalent circuit of MOSFET. [4]

c) Explain any two parasitic elements of MOSFET in brief. [2]

Q4) a) What is meant by logical efforts? Explain with suitable example. [4]

b) With the help of suitable example & expressions, explain power delay
product. [4]

c) Explain the concept of sheet resistance in layout. [2]
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Q5) a) Design CMOS logic for P = ABC + DEF + G. Compute area on chip.[4]

b) With appropriate example & schematic diagram, explore static hazards
in brief. [4]

c) Write note on pass transistor logic. [2]

Q6) a) Draw 4:1 mux using transmission gates. What are merits of this technique
as compared to conventional method? [4]

b) Draw FSM diagram & HDL code for tea/coffee vending machine. Assume
suitable inputs/outputs. [4]

c) Explain the concept of tristate in CMOS. Why is it needed? [2]

Q7) a) Explore cascade voltage switch logic in brief. [4]

b) What is need of dynamic ckts? With suitable schematic, explain in detail. [4]

c) Write note on domino logic. [2]

Q8) a) With suitable diagram & waveforms, explain differential ckts. [4]

b) What techniques are being followed for high speed design in CMOS?[4]

c) Write short note on Advanced trends in CMOS digial-design. [2]
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Q1) a) Give Von Neumann computer architecture and explain its flow for program
execution. [4]

b) Compare Fine grained & Coarse-Grained fabrics in FPGA. [4]

c) Write short note on Application specific processor. [2]

Q2) a) Elaborate Garp’s non-symmetrical RPF as fine grained architecture. [4]

b) Explain the significance of Reconfigurable Computing w.r.t .interconnects.
[4]

c) Draw and explain multi-context LUT. [2]

Q3) a) Explain PAM as Reconfigurable computing plat example. [4]

b) What is mean by Pipeline and block Reconfigurable architectures. [4]

c) Discuss about Context Switching. [2]

Q4) a) Explain Relocation and Defragmentation form RC point of view. [4]

b) Explain Pipeline Reconfigurable with example. [4]

c) Explain Configuration Grouping for reducing reconfiguration overhead.
[2]
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Q5) a) Explain Non-frequently reconfigurable systems and its application. [5]

b) Explain in detail the main components of system on programmable Chip.
[5]

Q6) a) Explain performance parameters of FPGAs and Computational
Characteristics. [4]

b) Elaborate with help of diagram the transfer of System from PCB to
System on Programmable chip. [4]

c) Give various FPGA design tools. [2]

Q7) a) Explain pattern matching as application of Reconfigurable Computing.
[5]

b) Write short note on: Architecture of an adaptive cryptographic system.
[5]

Q8) a) Elaborate Reconfigurable Computing for Software Defined Radio. [5]

b) What are the communication protocol involved in a network? [5]
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Q1) a) Explain following design metrics of embedded system with example. [4]

i) Time to market

ii) NRE cost & unit cost

b) Enlist any four development tools used in embedded system with their
purpose. [4]

c) Explain the advantages and disadvantages of system on chip. [2]

Q2) a) Explain waterfall model of embedded system with suitable block diagram.
[4]

b) Write down the features of Raspberri Pi. Discuss its IDE and its application
areas. [4]

c) Write down the features and advantages of Arduino microcontroller. [2]

Q3) a) Draw the block diagram of LPC 1768 and explain the function of the
blocks. [5]

b) Explain the function of Pin connect block and system control block in
LPC 1768. [5]
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Q4) a) Draw and explain CMSIS standard for ARM Cortex based system. [5]

b) Explain the architecture and operation of CAN bus with reference to
ARM M3 microcontroller. [5]

Q5) a) Explain Embedded Linux System architecture. Discuss the functions of
each block. [5]

b) Explain the process of boot loading and Kernel initialization. [5]

Q6) a) What are the various storage considerations and different file systems
used in Embedded Linux. [5]

b) What are different types of device drivers? Explain any one device driver.
[5]

Q7) a) Discuss case study of Automated Meter Reading with respect to
Embedded system design. [5]

b) Write short note on Documentation and certification of EMI/ RFI. [5]

Q8) a) Discuss case study of Digital camera with respect to Embedded system
design. [5]

b) Discuss methods of testing, Reliability and Failure analysis. [5]
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Q1) a) How does MOSFET behave as PN diode? What are its applications?
Give the expressions for its DC current and dynamic resistance. [5]

b) With the help of a diagram, explain small signal high frequency model for
the MOS transistor. Also draw large signal model. [5]

Q2) a) Explain the effect of channel length modulation and body effect on
MOSFET & show how these are accounted in basic small signal model.

[4]

b) What is need of voltage/current references? Explain in detail the concept
of BGR with its necessity. [4]

c) List the performance parameters of voltage reference circuits. [2]

Q3) a) What do you mean by large signal, small signal analysis? Draw the
schematic of CMOS difference amplifier with current mirror load give
the expression for Gmd, ICMR, CMRR and 3dB frequency. [5]

b) What are limitations/constraints due to output offset voltage of CMOS
op amp. [3]

c) Which are dominant noises in CMOS Op amp? List the techniques to
reduce this noise. [2]
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Q4) a) Compare Active load, Current source load and Push-pull inverter with
respect to important performance parameters. [4]

b) What is CS-CG cascode amplifier, draw its schematic and discuss its
advantages/disadvantages over single stage amplifier. [4]

c) What is effect of source degeneration resistance on the voltage gain of
CS amplifier? [2]

Q5) a) List and explain important static and dynamic characteristics of
comparator. [3]

b) What is need of compensation in multistage amplifiers. Explain Miller
Compensation in two stage CMOS Op amp. [5]

c) How propagation delay is related with slew rate, derive the relation. [2]

Q6) a) Draw and Explain Following Analog Circuits (Any Two) : [5]

i) Cascode Current mirror Source.

ii) Single ended and double ended CMOS differential amplifiers.

iii) CMOS Comparator.

b) Write a note on stability of Op amp and its effect on slew rate. What are
different ways to improve stability? [5]

Q7) a) Explain differential LNA with neat circuit diagram. [4]

b) With the help of schematic in detail, explore the design steps of single
ended LNA. [4]

c) Explain Spurs in Mixer. [2]

Q8) a) How to use zeros as bandwidth enhancer? Explain shunt peaking in
amplifier. Give the expression for extended bandwidth. [4]

b) How nonlinear systems work as linear mixers. Explain square-law
MOSFET mixer with neat circuits. [4]

c) What are the techniques to improve the bandwidth? [2]
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Q1) a) Explain RTL Based Chip Design Flow.

b) What is Metastability? Explain the Problems Due to Metastability?

Q2) a) Control Flow Modeling and the Limitations of Data Flow Models?

b) How to determine the hardware implementation of an FSMD?

Q3) a) Explain the difference between the following terms:

i) Control hazard and data hazard

ii) Delayed branch and conditional branch

b) Explain time multiplexing of two hardware-Module ports over a single
control shell.

Q4) a) Explain different Timing Parameters for Digital Logic?

b) Explain various synchronization schemes adopted by Hardware and
Software interface.
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Q5) a) Which are the Factors Affecting Delay and Slew?

b) What are Causes of Power Dissipation?

Q6) a) What is the need of memory optimization and management in SoC?

b) Write a note on Bus Synchronization along with the Challenges in it and
Enable Synchronization Method?

Q7) a) What is Hybrid Power Management Technique?

b) Write a note on ‘A SOC Controller for Digital Still Camera”.

Q8) a) What are the Design Issues and Techniques for image codec?

b) Explain energy management techniques for SoC design.
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Q1) a) Briefly explain the working of spark plug & disk braking system with
suitable diagram. [6]

b) Describe: “Why electronics is so widely used in today’s vehicles?” [4]

Q2) a) Explain with suitable diagram Fuel Injectors in Petrol engine. Also describe
security & warning system. [6]

b) Write a notes on : [4]

i) Vehicle emission & environmental health.

ii) Emission control strategies.

Q3) a) What is Hall effect? Explain a position sensor using principle of Hall
effect? Compare with magnetic reluctance position sensor. [6]

b) What is tyre pressure monitoring system? How does it work? [4]

Q4) a) What is Lambda sensor? Explain the construction and working of Lambda
sensor with a neat sketch. [6]

b) Differentiate Throttle body Injection and Multi port fuel injection system.[4]
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Q5) a) Draw & explain anti-lock braking system and electronics suspension
system. [6]

b) Discuss superset of variables sensed in engine control system. [4]

Q6) a) Outline & explain components of an electronically controlled engine with
suitable diagram. [6]

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

Q7) a) State the meaning of terms ‘fault’ and ‘symptom’. State the two main
criteria necessary to diagnose the fault. [6]

b) Explain Protocol wakeup & startup with respect to FlexRay protocol.[4]

Q8) a) Explain connection schematic of CANcentrate & ReCANcentrate. [6]
b) Draw & explain electrical diagnosis procedure in detail. [4]
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Q1) a) Briefly discuss how VLSI technology trends have affected the domain
of testing. [4]

b) List different types of testing? Explain any two in brief. [4]

c) Differentiate between verification and testing with respect to VLSI process.
[2]

Q2) a) Differentiate between Defect, Fault and Error with suitable example. [4]

b) State any five fault models and explain any two in brief. [4]

c) State the “Rule of 10”. [2]

Q3) a) What is the need of fault Simulation? Explain in detail serial fault simulation
algorithm. [5]

b) Explain Fault Equivalence of combinational circuits with suitable
examples. [5]

Q4) a) Explain briefly Observability and Controllability. [4]

b) Write Short Note on ATPG. [4]

c) Find only three tests that together test all single stuck-at faults in a two-
input OR gate. [2]
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Q5) a) With the help of suitable diagram explain Boundary Scan testing. [5]

b) Explain IDDQ Current testing. [5]

Q6) a) Write Short Note on “Analog Fault Models”. [5]

b) Explain need of DFT. Also Explain Scan Architecture briefly. [5]

Q7) a) Calculate SCOAP Measure for following circuit. [5]

b) Explain different test pattern generation methods for BIST. [5]

Q8) a) Write a short note on “SoC Testing”. [4]

b) Compare and Contrast between Functional and Formal verification
techniques. [4]

c) State Importance of avoiding Design errors in Hardware design. [2]
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Q1) a) Write the features of any four EDA tools. [3]
b) Explain Gate Array based ASICs, State types of Masked Gate Array

(MGA) ASICs. [4]
c) What are optimization targets of logic synthesis? [3]

Q2) a) Compare different ASIC technologies. [5]
b) Write a VHDL code for a sequence detector, which detects the sequence

‘1011’ using Mealy machine. [5]

Q3) a) What are goals and objectives for each ASIC physical design steps? [4]
b) Which source makes power dissipation in CMOS ASIC design? Why?

[4]
c) What are objectives of partitioning for ASIC design? [2]

Q4) a) How delay is minimize in contest to time driven placement method? [3]
b) What is parameter extraction pertaining to ASIC design? [3]
c) Write a VHDL code for 8:1 Multiplexer using Architecture. [4]
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Q5) a) Explain the different timing parameters for Static Timing Analysis. [3]

b) Define channel density and Elmore’s delay. [3]

c) Differentiate between Static and Dynamic Sensitizable Path. [4]

Q6) a) Explain the concept of Transistors as resistors with the example of CMOS
inverter. [4]

b) How delay calculation is done in static timing analysis? [3]

c) Which design tool is more preferable to solve the SI Problem? [3]

Q7) a) Explain following terms w.r.t. Scan test: [3]

i) Test compiler

ii) Level sensitive scan design (LSSD)

b) Explain mixed signal ASIC Design. [4]

c) Draw and Explain BIST architecture. [3]

Q8) a) Explain the signal integrity effect in ASIC design. [4]

b) Explain basic ATPG algorithm with an example. [4]

c) What is need of multiple input signature analysis? [2]





Q1) a) Find the norm of each vector and distance between vectors u  = (8,4,2)
and v  = (0,–1,3). [4]

b) Determine basis and dimension of vectors (3,8,–3,–5), (1,–2,5,–3),
(2,3,1,–4) in a vector space V = R4. [4]

c) Define linear dependent and independent vectors. [2]

Q2) a) Let 1v = (1,0,1) 2v , = (–1,1,0) be an orthonormal set of vectors in R3, if

u  = (1,2,3) find orthogonal projection u  on W and orthogonal
component of u  to W.. [5]

b) Obta in  or thonormal  vec to rs  f rom the  fo l lowing  vector s

(Use Gram-Schmidt method) 1u  = (1,1,1) 2u , = (–1,1,0), 3u  = (1,2,1).[5]

Q3) a) Explain the Convergence of Newton Raphson Method. [5]

b) Solve by Gauss-Elimination method [5]

2x + y + 4z = 12,

8x –3y + 2z = 20,

4x + 11y – z = 33.
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Q4) a) If 20% bolts produced by a machine are defective, determine the
probability that out of 4 bolts chosen at random. [5]

i) one bolt to be defective

ii) none bolt to be defective

iii) less than two bolts to be defective

b) Find first four moments about origin and about the mean for a random
variable X having density function. [5]

24 (9 )
( ) ,0 3.

81

x x
f x x


    and f(x) = 0, otherwise.

Q5) a) The joint density function of two random variables X and Y is given by
[5]

( , ) ,0 4,1 5.
96

xy
f x y x y      and f(x,y) = 0, otherwise.

Find

i) E (X)

ii) E (Y)

iii) E (XY)

b) Explain the terms [5]

i) Moments

ii) Moments generating function

Q6) a) A joint PDF of two continuous random variables X and Y is [5]

f (x,y) = c (2x + y), 0 < x < 1, 0 < y < 2. and f (x,y) = 0, otherwise.

i) Find the value of constant C

ii) Find 
1 3

p[ , ].
2 2

X Y 

b) The first four central moments of a distribution are 0, 2.5, 0.7 and 18.75.
Comment on the skewness and kurtosis of the distribution. [5]



[5562]-269 3

Q7) a) Find singular value decomposition of the matrix [5]

2 1
A

2 2

 
  
 

b) Determine the value of y when x = 0.1, by Euler modified method given

that 
dy

dx
= x2 + y, y(0) = 1 and h = 0.05. [5]

Q8) a) Show that the vectors 1 2 3

3 4 4 3
( , ,0), , 0 , (0,0,1)

5 5 5 5,
v v v

     
 

 form

an orthonormal basis of R3. With Euclidean inner product, find the
coordinate of (1,–1,2) relative to the basis. [5]

b) If the probability that an individual suffers a bad reaction from certain
injection is 0.001, determine the probability that out of 2000 individual.[5]

i) exactly 3

ii) more than two individual

iii) None, will suffers a bad reaction





Q1) Attempt any two of the following.

a) Discuss selection criteria for transducers in detail.  [5]

b) List different pressure transducers. Explain any electrical type pressure
transducer. [5]

c) What is the need of signal conditioning? Explain different basic signal
conditioning circuits in brief. [5]

Q2) Attempt any two of the following.

a) Explain and design a temperature measurement system using RTD. [5]

b) Explain and design a level measurement system using Capacitive sensor.[5]

c) Explain and design a level measurement system using potentiometer. [5]

Q3) Attempt any two of the following.

a) Brief applications of biosensors in various fields. [5]

b) Give any two application of Chemical sensors in Process control. Explain
any one in detail. [5]

c) With neat sketch explain fiber optic sensor principles and discuss its
applications in short. [5]
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Q4) Attempt any two of the following.

a) With neat block diagram explain SMART sensor. [5]

b) Explain advantages of SMART sensors in detail. [5]

c) Explain process of MEMS design in detail. [5]

Q5) Attempt any two of the following.

a) Discuss different types of sensors used in home automation application.[5]

b) List transducers used in aerospace. Explain any two in detail. [5]

c) Discuss role of sensors in automobile application. [5]





Q1) a) Develop programmable ladder diagram for flashing of lamp for every 25
seconds. After five flashes it should go off. [5]

b) What is SFC? Explain with suitable example. [5]

Q2) a) Write a brief note on “HAZOP”. [5]

b) Draw a famous automation hierarchy for an industrial application. Explain
the function of each level of automation hierarchy. [5]

Q3) a) Explain working principle of HART protocol in detail. [5]

b) Discuss in brief Profibus. [5]

Q4) a) What is OPC? Explain with suitable example. [5]

b) Discuss an application of safety system. [5]

Q5) a) There are three ejector pumps in a waste system. Only one is to be able
to run at a time. The pump which is to be run is chosen at random by an
operating technician. Devise a PLC circuit for this situation. [5]

b) Two linear input signals of 0-4volts are to be multiplied and the result put
on a linear output of 0-150 volts. Trace the numbers if the inputs are 2.85
and 3.45 volts. [5]
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Q6) a) Explain in brief safety instrumented systems. [5]

b) Develop programmable ladder diagram for Two lights are to flash on
and off at different intervals. One is on 5 seconds and off 3 seconds.
The other is on for 9 seconds and off 5 seconds. Two lights are to flash
alternately, one for 5 seconds, one for 9 seconds. After five cycles both
lights must go off. [5]





Q1) a) What are different types of research? Give examples for each. [5]
b) Distinguish between research method and methodology. [5]

Q2) a) Write a short notes on (Any one)  [5]
i) Criteria of good reaserch
ii) Motivation in Reaserch

b) Write a short notes on Linear scaling for receiver and fidelity of instrument.
[5]

Q3) a) List and explain method of linear regression analysis. [5]
b) Use following data to workout linear regression analysis. [5]

Sr. Price Sales
No.
1 80 118
2 90 85
3 100 97
4 110 72
5 120 79

Find linear regression equation, Coefficient of correlation.
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Q4) a) Write a short notes on Multiscale Modeling [5]
b) Write a short notes on asymptotic analysis [5]

Q5) a) Distinguish between the following: [5]
Simple hypothesis and composite hypothesis;

b) Explain: Static & Dynamic Characteristics of instruments. [5]

Q6) a) Enumerate the different methods of collecting data. [5]
b) Explain the significance of curve fitting in Engineering Research and the

procedure to be followed for the same. [5]

Q7) a) Explain Linear Regression Equation. [5]
b) Explain different steps in writing research report. [5]





Q1) a) Discuss in brief dynamics of First order process to identify key
performance characteristics. [5]

b) Explain design procedure of IMC for SOPDT process. [5]

Q2) a) Develop mathematical model of liquid level surge tank from first principle.
[5]

b) Explain with example Selective Control. [5]

Q3) a) Describe method to obtain empirical model from plant data. [5]

b) Explain in brief with suitable example Control Objectives. [5]

Q4) a) Explain with suitable example improvement in performance using cascade
control system? [5]

b) Discuss in brief Interaction. [5]

Q5) a) Explain with neat sketch MRAS. [5]

b) Explain in brief self tuning regulator. [5]
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Q6) a) Define RGA. [2]

b) The transfer function model of two input two output system is given by,

3

7 3

12.8 18.9

16.7 1 21 1

6.6 19.4

10.9 1 14.4 1
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Determine the RGA matrix, decide paring of variables and find out static
decoupler. [8]





Q1) Attempt any two of the following.

a) List and explain different addressing modes of AVR microcontroller.[5]

b) Explain with neat schematic Port-A of AT Mega8535 AVR
microcontroller. [5]

c) Explain Timer/Counter prescalers of AVR C. [5]

Q2) Attempt any two of the following.

a) Describe ARM core architecture. [5]

b) Discuss the Registers used in the ARM THUMB instruction set. [5]

c) Explain different ARM Development Tools. [5]

Q3) Attempt any two of the following.

a) Write short note on ISA Bus. [5]

b) Compare between SPI vs. I2C. [5]

c) Explain CAN Protocol. [5]
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Q4) Attempt any one of the following.

a) Design LPC2148 based DAS for dairy plant. GSM and Bluetooth
technology should be used for communication. Draw and explain the
system with suitable block diagram and circuit diagram. Consider suitable
parameters. [10]

b) Design embedded system using 8051 C for speed control of 1-
induction motor. Draw and explain the system with suitable block diagram
and circuit diagram. [10]

Q5) Attempt any one of the following.

a) Design complete embedded system for weather monitoring using
LPC2148 C. Consider suitable parameters and explain. [10]

b) Design complete embedded system using AVR C for automotive dash
board. Select proper sensors. Draw the suitable block diagram and
explain interfacing circuit in detail. [10]





Q1) Attempt any two of the following.

a) Explain nonlinear systems with examples. [5]

b) Explain important characteristics of nonlinear system in detail. [5]

c) Explain concept of stability in control system analysis. [5]

Q2) Attempt any two of the following.

a) Find describing function for ideal relay. [5]

b) Explain importance of describing function analysis for non-linear system.
[5]

c) Discuss different types of limit cycles in nonlinear system. [5]

Q3) Attempt any two of the following.

a) Explain stability in the sense of Lyapunov with graphical representation.[5]

b) Explain positive and negative definite functions with example. [5]

c) Determine the stability of a non-linear system governed by equation. [5]

1 2x x 

2 2 12 4x x x  
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Q4) Attempt any two of the following.

a) Explain zero dynamics in feedback linearization with example. [5]

b) Explain input-output linearization in detail with example [5]

c) Explain input-state linearization in detail with example. [5]

Q5) Attempt any two of the following.

a) Discuss sliding mode control for nonlinear system control. [5]

b) With reference to sliding mode control theory explain control, surface
and reachability in detail with necessary diagrams. [5]

c) Explain different techniques used for elimination of chattering. [5]





Q1) Attempt any two questions.

a) Design linear phase FIR high pass filter using hamming window, with
cutoff frequency, 

c 
= 0.8 and filter length is 7. [5]

b) Explain butterworth and Chebyshev IIR filters. [5]

c) Sketch magnitude and phase spectrum for signal using DFT method.[5]

x(n)={0 1 2 1}

Q2) Attempt any two questions.

a) Explain multiresolution formulation of Wavelet Systems. [5]

b) Write short note on Polyphase decomposition. [5]

c) Enlist various properties of STFT. Explain two in details. [5]

Q3) Attempt any two questions.

a) Explain identities used in mutirate signal Processings. [5]

b) Consider the discrete time signal x(n)={1 2 3 4 5 6 7 8 9 10 11 12}.
Determine downscaled version of the signal for sampling rate conversion
D = 2,3,4. [5]

c) Compare LMS and RLS filters.  [5]
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Q4) Attempt any two questions.

a) Explain homorphic deconvolution with one application. [5]

b) Explain random signals and random Processes. [5]

c) Explain ARMA modeling for power spectrum estimation. [5]

Q5) Attempt any one questions.

a) Compute period gram of the signal vector, x(n) = {1 1 1 1 0 0 0 0} and
sketch the period gram. [10]

b) Write short note on Schur algorithm. [10]





Q1) Attempt any two of the following.

a) With neat sketch explain Fire Alarm system architectures in detail. [5]

b) Explain different types of Fire Alarm systems. [5]

c) What is Access control system? Give its importance in building
automation. [5]

Q2) Attempt any two of the following.

a) Explain HVAC system components and its importance in building
automation. [5]

b) With neat sketches explain two types of Air conditioning systems. [5]

c) Discuss Ventilation process & its applications. [5]

Q3) Attempt any two of the following.

a) With neat block diagram explain DDC network and its importance. [5]

b) What is network standard? Explain BAC net. [5]

c) Write note on bidding and interoperability.  [5]
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Q4) Attempt any two of the following.

a) What is BMS and discuss its advantages. [5]

b) Explain term energy considerations for buildings and light control. [5]

c) With neat sketch explain IBMS architecture. [5]

Q5) Attempt any two of the following.

a) Explain sales process, sales project handover, and materials requirement
in project life cycle management. [5]

b) Discuss role of PE, PM, MM and CM in project life cycle management.[5]

c) Discuss terms installation, testing, programming, commissioning,
troubleshooting, project handing over, project closure and sign off. [5]





Q1) a) Explain the terms research Methodology and research method. What is
research process? Can type of research change the research process?[9]

OR

b) What are specific characteristics of Engineering Research? State the IEEE
and ACM code of ethics for engineering research. [9]

Q2) a) What is significance of following in literature survey [8]

i) Shodhganga

ii) Google Scholar

iii) Citations

iv) Plagiarism

OR

b) What is a research plan? Explain with example contents and the process
of writing a research proposal. [8]

Q3) a) What are types of errors and sources of errors in analysis? How statistical
analysis is used to address uncertainty and errors? [8]

OR

b) What is hypothesis and Null hypothesis? How statistical analysis helps
for testing of hypothesis? Explain use of partial coefficients in multi-
dimensional analysis. [8]
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Q4) a) Explain the need of optimization in engineering research. What are local
and global optimums? Justify with example the use of monte Carlo
technique to find the optima. [9]

OR

b) State the steps in simplex method for optimization. what are constraints
and cost function? Comment on similarity and differences in simplex
and gradient methods used for optimization. [9]

Q5) a) Which types of research need surveys? How respondents are identified?
What are ergonomic and human factors associated with surveys
conducted for research? [8]

OR

b) Write short notes on : [8]

i) Open MDAO

ii) AQAD

iii) CAT

iv) SOFA

Q6) a) What are various reports used for reporting the research? Discuss
organization of thesis and style of writing thesis. [8]

OR

b) Explain the following research outcomes and when to use respective
method of publishing research with example of each. [8]

i) Conference paper publication

ii) Copyright

iii) Patent

iv) Poster Presentation





Q1) a) What is self organization? Describe alternatives to self organization.  [4]

b) Summarize interpretation of physics domain and simulated annealing
algorithm. [4]

Q2) a) Explain with example roulette wheel selection in Genetic Algorithm. [4]

b) Define  [4]

i) Evolution

ii) Phenotype

iii) Mendelian Factor

iv) Genotype

Q3) a) Which are the basic features of ACO Algorithm, write and explain pseudo
code of standard ACO. [4]

b) Define swarm intelligence. Which are two main lines of research identified
in swarm intelligence? List down basic principles of swarm intelligence.[4]

Q4) a) Write pseudocode of Bat algorithm and discuss idealized rules of Bat
algorithm. [4]

b) Discuss self tuning framework and self tuning of firefly algorithm.  [4]
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Q5) a) Describe procedure to implement the censoring phase of the real-valued
negative selection algorithm. [4]

b) Summarize aiNet learning algorithm.  [4]

Q6) a) Illustrate the response generated by the three rules governing the behavior
of boid. [4]

b) Discuss architecture of Framstick. [4]

Q7) a) Illustrate any one application of Genetic Algorithm. [6]

b) Discuss scope of Artificial Immune System.  [4]





Q1) a) What are the design representations used for behavioural and
constructional view points of a software system? Explain. [4]

b) Explain the component based design process. [4]
OR

Q2) a) Explain the two design strategies applied to a software system design.[4]
b) How the quality concepts are mapped to measurements for quality

assessment? [4]

Q3) How architecture view models are used to design the architecture of a
software system? [8]

OR
Q4) Explain the various hierarchical architecture styles with their advantages.[8]

Q5) a) Explain the architecture style selection method with evaluation. [5]
b) Explain the quality attributes for the design of software architecture.[4]

OR
Q6) a) With suitable example and design model give the documentation of

component and its interfaces for the software architecture. [5]
b) Describe two techniques for keeping code and architecture consistent.

[4]
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Q7) a) State the principles of Environment Configuration Control. [4]
b) What is Release Management? Why is it important? [4]

OR
Q8) a) Explain the Configuration management framework in brief. [4]

b) Explain the following terms. [4]
i) Sandboxes and workspaces
ii) Variant  management

Q9) Explain in detail the advantages a distributed version control can provide
over the centralized tools. [8]

OR
Q10) Explain the following commands with respect to centralized version control.

[8]
a) Checkout
b) Diff
c) Log
d) Tag

Q11) Write short notes on: [9]
a) GitHub
b) Mercurial
c) SVN

OR
Q12) Explain the setup of a version control tool with respect to [9]

a) Basic configuration
b) Naming
c) History





Q1) Define Embedded System. Explain different characteristics and challenges
of Embedded System. [8]

OR

Q2) Explain Embedded System with considering following units  [8]
i) ADC

ii) DAC

iii) LCD&

iv) LED

Q3) What do you mean by System On Chip (SOC)? Explain its components.[8]
OR

Q4) What are the advantages offered by an ASIC for designing an embedded
system. [8]

Q5) Discuss various communication ports used in serial data communication.[9]
OR

Q6) Explain types of I/O communication with example. [9]
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Q7) What is RTOS? List and explain Typical Real Time applications. [8]
OR

Q8) List and explain how functional parameters affect scheduling & resource
control decisions. [8]

Q9) What are the advantage and disadvantage of disabling interrupts during the
running of a critical section of a process.  [8]

OR
Q10) What are the situations which lead to priority inversion problems? How an

OS does solves this problem by a priority inheritance mechanism? [8]

Q11) Explain in Detail of Windows CE and RTLinux.  [9]
OR

Q12) What are the synchronization primitives and explain in brief. [9]





Q1) a) Solve using Graphical Method [5]

Maximize Z = 3x1 + 5x2 subject to the constraints

x1  4,2x2  12, 3x1 + 2x2  18 and x1, x2  0

b) Describe Standard form of Linear Programming Model and common
terminologies associated with the same. [5]

OR

Q2) a) What do you mean by Degeneracy in Linear Programming? Demonstrate
the same with reference to following  [5]

Max z = x
1
 + x

2
 + x

3

s.t.    x
1
 + x

2
  1

 –x
2
 + x

3
  0

x
1
, x

2
, x

3
  0

b) Use Big M method to solve the problem [5]

Maximize Z= 5x
1
 + 4x

2
 + 3x

3

Subject to : x
1
 + x

2
 + x

3
 = 100

x
1 
 20, x

2 
 30, x

3 
 40 x

1
, x

2
, x

3
  0
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Q3) Attempt any two questions.

a) Analyze various methods in finding an initial basic feasible solution to a
transportation problem. Comment on their characteristics. [5]

b) Obtain initial basic feasible solution for following transportation problem.
[5]

D1 D2 D3 D4 Availability

S1 6 8 8 5 30

S2 5 11 9 7 40

S3 8 9 7 13 50

35 28 32 25 120

c) Solve following assignment problem. [5]

Jobs

J1 J2 J3 J4

W1 10 15 24 30

Workers W2 16 20 28 10

W3 12 18 30 16

W4 9 24 32 18

How the machines will be assigned to the jobs so as to minimize the
cost.

Q4) Attempt any two questions.

a) What is Dominant Strategy Rules (Dominance Principle) of game theory?
Use the same to minimize following instance of game. [5]

Player B

I II III IV

I 3 5 4 2

Player A II 5 6 2 4

III 2 1 4 0

IV 3 3 5 2



3[5562]-282

b) Find the range of values of 'P' and 'Q' with the entry (2,2) as a saddle
point for given matrix representation of a game. [5]

       Player B

Player A 2 4 5

10 7 Q

4 P 6

c) A milk plant is considering replacement of a machine whose cost price is
Rs. 12,200 and the scrap value Rs. 200. The running (maintenance and
operating) costs in Rs. are found from experience to be as follows :

Year 1 2 3 4 5 6 7 8

Running
Cost 200 500 800 1200 1800 2500 3200 4000
When should the machine be replaced? [5]

Q5) Attempt any two questions.

a) Model and solve the following integer programming problem. [5]

"TOP GUN" racing team wants to improve top speed of its cars. Choice
can be made from Six different features that can be added. Estimated
costs and speed enhancements are as follows :

FEATURES

  1  2   3   4   5   6

Cost (1000 £' s) 10.2 6.0 23.0 11.1 9.8 31.6

Speed gains (kmh)   8  3   15    7  10   12

Team has a budget of £ 35,000 that cannot be exceeded. Within this limit
they want to achieve the maximum speed improvement.

b) You and several friends are about to prepare a dinner. The tasks to be
performed, their immediate predecessors, and their estimated durations
are as follows : [5]
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Task   Tasks that

Task Description Must Precede Time

A Buy the mozzarella cheese* 30 minutes

B Slice the mozzarella A 5 minutes

2 minutes

C Beat 2 eggs 3 minutes

D Mix eggs and ricotta cheese C 7 minutes

E Cut up onions and mushrooms 25 minutes

F Cook the tomato sauce E 15 minutes

G Boil large quantity of water

H Boil the lasagna noodles G 10 minutes

I Drain the lasagna noodles H 2 minutes

J Assemble all the ingredients I,F,D,B 10 minutes

K Preheat the oven 15 minutes

L Bake the lasagna J,K 30 minutes

*There is none in the refrigerator.

i) Construct the project network for preparing this dinner.

ii) Find all the paths and path lengths through this project network. which
of these paths is a critical path?

c) Describe Application of CPM and PERT techniques. [5]

Q6) Attempt any two questions.

a) Describe steps of Problem Solving using Decision Tree. [5]

b) Discuss the difference between decision making under certainty, under
uncertainty and under risk. [5]

c) Consider the game with payoff matrix. Determine optimal strategies for
players A and B. Determine value of a game. Is the game is fair or strictly
determinable? [5]

Player Player B
A B1 B2 B3

A1 –1 2 –3

A2 6 4 –6





Q1) Describe what system is and what is modeling? Explain 'Simulation
Diagrams" and compare 'across signals" and 'through signals" with neat
diagrams. [9]

OR

Q2) Consider the transformer defined by the following input - output difference
equation : z(k) = z(k–1) + 2X

1
 (k) + 2X

3
(k – 2) + sin k. Create, using only

memory units, algebraic transformers, and a ubiquitous time reference, a
system representation. [9]

Q3) Enlist different methods of generation of non-uniform random variates and
explain any one method. [8]

OR

Q4) Describe Hull-Dobell theorem with suitable example which satisfies all three
conditions. [8]

Q5) Explain what is synchronous finite state machine and asynchronous finite
state machine with the help of block schematic and example. [8]

OR
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Q6) Describe difference between interpolation process and extrapolation
process? Consider the sinusoidal signal x(t) = sin t over the interval [0,10]
with a sampling frequency of f1 = 5 samples per second and a desampling
frequency of f2 = 12 samples per second. Show the results of sampling the
continuous signal and then trying to invert the sampling process. [8]

Q7) What is M/M/1 queue? Explain an M/M/1 queue with graphical
representation of the M/M/1 queue and give a simplified state transition
diagram. [8]

OR

Q8) Explain what is distributed delays? Consider a single-stage distributed delay
with constant delay . Assuming a zero initial state at t = 0 and a unit-step
input, derive an explicit solution for the output y(t). [8]

Q9) Why is determining the required number of tellers for a bank different from
determining the hardware requirements for a computer or communication
system. [8]

OR

Q10) Explain different reasons why output data analyses have not been conducted
in an appropriate manner. Describe random nature of the simulation output.

[8]

Q11) Explain different types of manufacturing issues typically addressed by
simulation and functions of Simulation Software for Manufacturing. [9]

OR

Q12) What is the importance of modeling machine down time correctly? Explain
with the help of suitable example. [9]





Q1) a) What is supervised machine learning? Explain it in detail. [4]
b) Define and explain prohabilistic machine learning model in detail. [4]

Q2) a) Define feature extraction. Explain algorithm of feature extraction in
short. [5]

b) What is LDA? Explain it with suitable example and formulae. [5]

Q3) a) What is Artificial Neural Network? Discuss different activation function
of ANN. [4]

b) Draw and explain multi layer perception in detail. [4]

Q4) a) What is clustering? Explain Hierarchical clustering algorithm in detail.[4]
b) Explain bagging algorithm in detail. [4]

Q5) a) What is HMM? Explain HMM with suitable diagram. [4]
b) Describe discriminative learning with maximum likelihood. [4]

Q6) Write a short note on :
a) Topic models of under ground Internet economy. [4]
b) Detection of malicious websites in adversarial classification. [4]
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Q1) a) Find two differently spelled proper nouns whose soundex codes are
the same. [5]

b) Explain k-gram indexes for wildcard queries with suitable example.
[4]

OR

Q2) Give an example of a sentence that falsely matches the wildcard query mon*h
if the search were to simply use a conjunction of bigrams. [9]

Q3) How would you create the dictionary in blocked sort-based indexing on
the fly to avoid an extra pass through the data? [9]

OR

Q4) Explain Heaps’ law and Zipfs law with suitable example. [9]

Q5) What is the IDF of a term that occurs in every document? Compare this
with the use of stop word lists. [8]

OR

Q6) Explain vector space model for scoring with suitable example. [8]
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Q7) What is Text Centric and Data Centric XML retrieval? Differentiate with
suitable examples. [8]

OR

Q8) If we index all structural terms, what is the size of the index as a function of
text size? [8]

Q9) Describe Language modeling versus other approaches in Information
Retrieval. [8]

OR

Q10)Enlist the different Language models and Explain it with suitable examples.
[8]

Q11)Explain how do web search impact to business and search engine
optimization? [8]

OR

Q12)Explain Text Classification and Naive Bayes classifiers with suitable
example? [8]
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Q1) Explain Research Questions and Engineering Ethics. Distinguish between
Research methods and Research methodology. [10]

OR

Q2) Explain in detail the steps of Research Process by drawing flow chart. [10]

Q3) What are types of publications? Explain measures of research impact and
literature review. [8]

OR

Q4) Explain Various types of publications . Why should Engineers he ethical?
[8]

Q5) Explain the Null hypothesis testing in detail. [8]

OR

Q6) Write short notes on GNU PSPP and SOFA tool. [8]

Q7) What are the merits and demerits of Monte Carlo optimization technique?
Discuss in brief. [8]

OR

Q8) Explain Simplex optimization method with its usability. [8]
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Q9) Write short notes on Qualitative Analysis Tools-AQUAD, CAT. [8]

OR

Q10)Explain why a good literature survey is important to narrow the research
problem and the technique that might be used. [8]

Q11)Explain steps involved in research presentation. [8]

OR

Q12)Define and Explain significance of IPR; Copyright and Patents in research.
[8]
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Q1) What is Network Sniffing? Why is Network Sniffing useful? Explain tools
used for network sniffing. [9]

OR

Q2) What is an attack? State and explain four primary classes of attacks to network
security. [9]

Q3) Write short note on : [8]
a) Evading firewalls.
b) Spoofing and decoy scans.

OR

Q4) Which command is used to scan single IP, scan host IP, scan a range of
IP’s, scan a subset in network sniffing? [8]

Q5) What is Social Engineering? List different forms of Social Engineering.
Explain any one form in detail. [8]

OR

Q6) What are web injections? How SQL injections work? Which are different
categories for the types of attack using SQL injections? [8]
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Q7) What is a hash? What is the problem with windows NTLM? Which tool is
used insist of windows NTLM for authentication? Explain in detail. [8]

OR

Q8) What is SQL injection? Explain different ways to defend against SQL
injection attacks. [8]

Q9) How network sniffing can be used for monitoring wireless networks? What
are its advantages and disadvantages? [8]

OR

Q10)State and explain OS Fingerprinting Techniques. How Passive
Fingerprinting works? Explain any two Fingerprinting Defenses? [8]

Q11)What is Confidentiality Attacks in Wi-Fi? Can Wire shark be used as tools
for confidentiality? If yes explain how? [9]

OR

Q12)What is an Intrusion Detection System (IDS) and Intrusion Prevention
System (IPS)? Explain the working of both. Differentiate between IDS and
IPS. [9]
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Q1) a) Explain broadcasting an aggregated value of all sensor readings within
the entire WSN with examples. [6]

b) Explain the basic similarities and differences between a FPGA and an
ASIC. [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) Explain Data-centric storage with operation of geographic hash tables.
[6]

Q3) a) Explain Iterative and collaborative multilateration. [6]
b) Describe LEACH operations a setup phase and a steady-state phase

with figure. [6]

OR

Q4) a) How does the S-MAC protocol reduce the duty cycles of sensor nodes?
How does the S-MAC protocol attempt to reduce collisions? [6]

b) Explain possible approaches exists to determine a node’s position in
wireless networks. [6]
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Q5) a) Explain Single packet delivery using multiple paths by providing
alternative routes, ReInForM, HHB and HHBA. [6]

b) Explain Mechanisms for congestion detection and congestion handling
in WSN. [7]

OR

Q6) a) In Pump Slowly Fetch Quickly (PSFQ) block delivery in the sink-to-
sensors protocol how a duplicate packet, an in-sequence packet and an
out-of-order packet in handled. [6]

b) RMST is designed toward guaranteed delivery of large blocks of data
from sensors to sinks, while design of RMST what repair mechanisms
required on different layers. [7]

Q7) a) Discuss various Challenges of providing Security in Wireless Sensor
Networks. [6]

b) What is DoS attack? Explain Physical Layer and Link layer DoS. [7]

OR

Q8) Write Short Notes on (ANY TWO) : [13]
a) Security attacks on Data Aggregation and Privacy Attacks.
b) Security Protocol for Sensor Networks TinySec.
c) TinySec and Localized Encryption and Authentication Protocol

(LEAP) protocols.





Total No. of Questions : 12]

[Total No. of Pages : 2

[5562]-290
M.E. (Computer Networks)

HIGH PERFORMANCE NETWORKS
(2017 Pattern) (Semester - II)

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

P5429

Q1) a) Write a short note on : [4]
i) 802.11
ii) DSL

b) Explain ISO/OSI in details. [4]

OR

Q2) a) Distinguish between ISDN and ATM. [4]
b) Write a short note on : [4]

i) 802.16
ii) Fast Ethernet

Q3) a) Draw architecture Gigabit Ethernet and explain in detail. [4]
b) Explain MAC layer and devices. [4]

OR

Q4) a) Explain Ethernet 10/100/1000. [4]
b) Describe in detail Ethernet frame structure. [4]

Q5) a) Write a note on Multicasting Packets in Routers. [5]
b) Explain in detail how Packet Scheduling is done in Router. [4]

OR
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Q6) a) Explain in detail Switch fabric in Router. [5]
b) Write a short note on : [4]

i) Integrated Services QoS
ii) Differentiated Services QoS.

Q7) a) Explain in details IP over MPLS. [5]
b) What are the MPLS Distribution Control Protocol Attributes? [4]

OR

Q8) a) Explain considerations in the choice of Cells Vs Frames. [5]
b) Explain MPLS signaling and routing protocols. [4]

Q9) a) Write a note on Basic Optical Networking Devices. [4]
b) Explain Large Scale Optical Switches. [4]

OR

Q10)a) Write a note on Optical Networking Devices. [4]
b) Explain Wavelength Allocation in networks. [4]

Q11)a) Explain design principles of Campus Network. [4]
b) Explain the Wavelength Allocation in Network. [4]

OR

Q12)a) Explain Campus Network Design Models. [4]
b) Write a note on Borderless Campus Network Design. [4]
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Q1) a) Explain with example the concept of degeneracy in simplex method.[6]
b) Solve using Simplex Method : [6]

Maximize Z = 6X1 + 14X2 + 13X3

Subject to constraints:
2X1 + 2X2 + X3  24,
X1 + 2X2 + 4X3  60,
Xl  0, X2  0, X3  0.

Q2) a) Formulate the dual linear programming problem and determine the
optimum values of the dual variables. [6]
Minimize Z = X + Y
Subject to :
2X + Y  3
X + 3Y  5
X,Y  0

b) What are the advantages and limitations of LP problem? [3]
A farmer has 1,000 acres of land on which he can grow corn, wheat or
soyabeans. Each acre of corn costs Rs. 100 for preparation, requires 7
man-days of work and yields a profit of Rs. 30. An acre of wheat costs
Rs. 120 to prepare, requires 10 man-days of work and yields a profit
of Rs. 40. An acre of soyabeans costs Rs. 70 to prepare, requires 8
mandays of work and yields a profit of Rs. 20. The farmer has Rs.
1,00,000 for preparation and 8,000 man-days of work. Set-up the
linear programming equation for the problem. [3]
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Q3) a) Explain the difference between assignment problem and transportation
problem. [3]
Justify “A special case of the transportation problem is the assignment
problem” [3]

b) Explain with example the following: [3]
i) Saddle point
ii) Fair game
iii) The rule of dominance.

c) Use property of dominance to solve the following game. [3]

I II III IV V VI

I 4 2 0 2 1 1

II 4 3 1 3 2 2

III 4 3 7 -5 1 2

IV 4 3 4 -1 2 2

V 4 3 3 -2 2 2

Q4) a) Find the initial basic feasible solution to the following transportation
problem using Vogel’s Approximation Method (VAM) [6]

Destination

Origin P Q R Supply

A 5 7 8 70

B 4 4 6 30

C 6 7 7 50

Demand 65 42 43 150

b) i) What are the assumptions made in theory of games? [3]
ii) Explain dynamic programming with Knapsack problem. [3]

Q5) a) Compare and contrast the project evaluation and review technique
(PERT) with the critical path method (CPM) with example. [7]

b) Briefly discuss sensitivity analysis. [7]

Q6) a) What do you mean by crashing? Write two advantages and
disadvantages of crashing. [7]

b) Briefly discuss the difference between weighted vs. preemptive Goal
Programming. [7]
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Q1) Explain in detail, general principles of network design. [8]

OR

Q2) Write a note on : [8]

a) Routing & forwarding.

b) Resource allocation.

Q3) What is routing mask? How it can be used in routing process? [8]

OR

Q4) Explain in detail process of IP packet fragmentation. [8]

Q5) Explain in detail Little’s Theorem with its application. [9]

OR
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Q6) Write a note on (Any Two) : [9]

a) M/G/1 queues with vacations.

b) M/M/1/N queuing.

c) Priority Queuing.

Q7) How Dijkstra’s Algorithm can be used in network modeling? [9]

OR

Q8) Explain incremental shortest path algorithm with example. [9]

Q9) Why it is necessary to study Queue management algorithms? Explain following
terms in queuing analysis : [8]

a) Queue throughput.

b) Efficiency (η ).

c) Traffic conservation.

OR

Q10) Explain Resource reservation and Traffic engineering in detail. [8]

Q11) Write a note on network testing. [8]

OR

Q12) Write a note on : [8]

a) Smart mobiles.

b) Cards and device networks.
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Q1) Explain various error detection codes in detail with examples? [9]

OR

Q2) Explain various error correction codes in detail with examples? [9]

Q3) Explain in detail about deductive fault simulation algorithm? [9]

OR

Q4) Explain in detail about Sequential Fault Diagnosis Methods? [9]

Q5) Explain in detail Node Labeling Technique? [8]

OR

Q6) What is Fault-Tolerant Routing Algorithms in Hypercube?
Explain Depth-First Search routing algorithm for fault tolerant in Hypercube? [8]

Q7) Explain in detail about degree and diameters in Hierarchical cubic networks?
[8]

OR

Q8) What is Hierarchical Cubic Network (HCN)? Explain HCN (2, 2) network
in detail with diagram? [8]
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Q9) What is token ring network and bypass switch network? Explain how
reliability calculates in both networks? [8]

OR

Q10)Explain various Classifications of Fault-Tolerant Switching Architectures?[8]

Q11)What is Mutable checkpoint? Explain in detail with example? [8]

OR

Q12)Compare issues in various checkpoint schemes for wireless networks? [8]
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Q1) a) What are the advantages of reservation-based MAC protocols over
contention based MAC protocols? [6]

b) Explain the WAP model and the WAP protocol stack. [6]

OR

Q2) a) Explain the important goals to be met while designing a MAC protocol
for ad hoc wireless networks. [6]

b) Differentiate between cellular networks and Ad Hoc wireless networks.
[6]

Q3) a) Comment on the scaling properties of source-initiated and receiver
initiated multicast protocols with respect to the number of sources and
receivers in the group. [6]

b) Compare and contrast the hybrid coordinator (HC) of the IEEE 802.11
e MAC protocol with the point coordinator (PC) of the IEEE 802.11
MAC protocol. [6]

OR

Q4) a) Compare the admission control mechanisms of INSIGNIA and SWAN
frameworks. [6]

b) Explain Multicast routing protocol based on zone routing in detail.
[6]
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Q5) a) What are the advantages of a clustered architecture over a layered
architecture in a sensor network? [7]

b) Why are public key cryptographic solutions not suitable for the security
of sensor networks? [6]

OR

Q6) a) Describe the Sybil attack and the sinkhole attack on sensor networks.[7]
b) What are the assumptions made by the LEAP security protocol? [6]

Q7) a) Give two advantages and disadvantages in using laser diodes as light
sources for optical wireless networks. [7]

b) Discuss the effects of increasing the control zone radius in Meghadoot
architecture in terms of the resource requirements at the IN and the
routing efficiency. [6]

OR

Q8) Write Short Notes on (ANY TWO) : [13]
a) Issues in Wi-Fi systems.

b) The service provider model for Wi-Fi systems.

c) Software defined Radio-Based Multimode Systems.
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Q1) Solve any two
a) 3 dice are rolled together. What is the probability that the sum of the

faces will not exceed 4? Given that at least one face shows a 4? [5]
b) The membership functions for the linguistic variables “hot” and “cold”

are given below [5]

“hot” 
0.6 0.3 0.5 0.7 1.0
5 7 9 11 12

      
 

“cold” 
0.3 0 1 0.5 0
0 30 60 90 120

      
 

Develop membership functions for the following linguistic phrases
Very hot (2) Fairly hot (3) Not very cold

c) What is predicate reasoning? How it is useful in reasoning? [5]

Q2) Solve any two :
a) R distinct balls are to be placed in n distinct boxes with balls in each

box arranged in order. Show that there are (n+r-1)(n+r-2)....(n+1)n
ways to do so. [5]

b) Write short notes on the following [5]
i) Additive property of Chi-square
ii) Chi-square as a test of ‘goodness of fit’
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c) A train runs 30 miles at a speed of 35 m.p.h. another 55 miles at a
speed of 45 m.p.h. then due to repair of the track travels for 6 minutes
at a speed of 10 m.p.h and finally covers the remaining distance of 24
miles at a speed of 24 m.p.h What is the average speed in miles per
hour? [5]

Q3) Solve any two :
a) The theory predicts the proportion of beans, in the four groups A,B,C,

and D should be 9:3:3:1. In an experiment among 1600 beans, the
number in the four groups were 882, 313, 287 and 118. Does the
experiment result support the theory? Apply chi square test to test the
result. [5]

b) Explain with example Karmarkar’s algorithm. [5]
c) Obtain the value of median from the following data of the monthly

income of 14 employees of a company in Rs. 4391, 5384, 5591, 5407,
6672, 6522, 6777, 6753, 7850,7490, 9926, 6734, 5591, 5407 [5]

Q4) 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 – 2x2 and C(x) = x3 – 59x2 + 1315x + 5000. [5]

b) Determine the maximum of function exp(-3x) + sin(6x) using genetic
algorithm. Given range = [0.004 0.7]; bits = 6; population = 12;
generations = 36; mutation = 0.005; matenum = 0.3. [5]

c) Prove that Var[X+Y+Z] = Var[X] + Var[Y] + Var[Z], if X, Y and Z
are independent random variable. [5]

Q5) Solve any two :
a) Explain regression and correlation analysis with respect to image

classification. [5]
b) The first two sub-groups have 100 items with mean 15 and standard

deviation 3. If the whole group has 250 items with mean 15.6 and

standard deviation 13.44 , find the standard deviation of the second
sub-group. [5]

c) The geometric mean of 10 observations was calculated as 28.6. It was
later discovered that one of the observations was recorded as 23.4
instead of 32.4. Apply appropriate correlation and calculate the correct
geometric mean. [5]
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Q1) a) Define Specialized Process Model. Discuss any two types of it with
eg. [5]

b) Enlist and Explain Operational Specifications. [5]

Q2) a) Discuss any two design concepts with suitable eg. [5]
b) Draw and Explain hierarchy of Classification of specification styles.

[5]

Q3) a) Explain with suitable diagram various dimensions of design model.
Differentiate between process dimension and abstract dimension. [5]

b) Enlist various Agile process models. Explain any two agile process
models. [5]

Q4) a) What are the common sources of risks in project? Explain various risk
mitigation and monitoring practices? [5]

b) Discuss various code cloning techniques with eg. [5]

Q5) a) Explain project scheduling process with eg. Which problems may be
encountered during scheduling? [5]

b) Discuss the various quality attributes used to assess quality of the
software. [5]
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Q6) a) Explain why the process of project planning is iterative and why a
plan must be continually reviewed during software project. [5]

b) Explain Distributed Software Engineering with respect to case study.[5]

Q7) Write a short note on any two : [10]
a) Aspect Oriented Programming
b) Pair Programming
c) AUP
d) CMMI-IPPD
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Q1) a) Write and Analyze the Bellman-Ford algorithm and Find the shortest
path to each vertex from vertex 0 (s) using bellman ford algorithm.[6]

b) Suppose you have algorithms with the five running times listed below.
(Assume these are the exact running times). How much slower do
each of these algorithms get when you (a) double the input size, or (b)
increase the input size by one? [4]
i) n3 ii) 100n2

iii) n log n iv) 2n

Q2) a) Write and explain the backtracking algorithm for finding Hamiltonian
cycle in a given graph. Draw the portion of state space tree to find
Hamiltonian cycles from “a” in following graph. [6]

b) Write and explain an algorithm to determine whether any pair of line-
segments intersects. [4]
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Q3) a) Solve the following recurrence relations: [6]
i) an = an-2/4 for n  2, a0 = l, a1 = 0
ii) an = –4an-1 –4an-2 for n  2, a0 = 0, ai = 1

b) Write and Explain an algorithm to find a solulion of 2D-Closest pair
problem. Also analyze the same. [4]

Q4) a) Define a group on Zn using addition modulo n and prove that the
system (Zn, +n) is a finite abelian group. [3]

b) Explain following terms: [3]
i) Max Flow Min Cut
ii) Residual Capacity
iii) Bipartite Graph

c) Write and explain Johonson’s algorithm for sparse graph. [4]

Q5) a) What is the need & significance of randomized algorithm? State the
properties of randomized algorithm. Explain different classes of
randomized algorithm. [6]

b) Write down the steps of Miller-Rabin algorithm for primality test. Using
it test the number 561 for primality. [4]

Q6) a) Explain following terms: [3]
i) Approximation ratio
ii) Polynomial time approximation scheme
iii) Fully polynomial time approximation scheme

b) Explain in detail the “Concept of Reducibility”. [3]
c) Write and Explain the pointer doubling algorithm with suitable

example. [4]

Q7) a) Explain with example following basic operations on splay tree: [6]
i)   zig,   ii)  zig-zig,   iii)  zig-zag

b) Describe the Vertex Cover Problem and prove that the Vertex Cover
Problem is NP-Complete. [4]

Q8) a) What is B-Tree? What are its properties? Construct a B-tree with
minimum degree t=3 by inserting elements 10, 20, 30, 40, 50, 60, 70,
80 and 90 in an initially empty B-Tree. [6]

b) Write and explain the greedy algorithm to solve the online k-server
problem defined on planner trees. [4]





Total No. of Questions : 5]

[Total No. of Pages : 2

[5562]-299
M.E. (Information Technology)

RESEARCH METHODOLOGY
(2017 Pattern) (Semester - I)

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

P5436

Q1) a) Discuss various classification of research, Distinguish between
fundamental research and action research. Elaborate your answer with
examples. [5]

b) Describe different steps involved in a research process. What are the
techniques involved in defining a research problem? [5]

Q2) a) Indicate the main characteristics of a good hypothesis and uses of a
hypothesis in various types of research studies. Distinguish between
alternative hypothesis and null hypotheses. [5]

b) Define the term ‘Literature Review’, how is it different from traditional
meaning? Enumerate the objectives and significance of literature review.

[5]
Q3) a) Explain different methods used for collecting data also explain its merits

and demerits. [5]
b) Discuss main purpose and functions of data analysis. [5]

Q4) a) What do you understand by research report or thesis? Indicate its need
and importance in the research work. Indicate the general format of
research report. [5]

b) What do you understand by the Research proposal? Give the structure
of Research proposal. Enumerate the criteria for evaluating the Research
proposal. [5]
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Q5) a) Write a note on Intellectual Property. What are Intellectual Property
rights? Why does intellectual property need to be promoted and
protected? [5]

b) Copyright protects the rights of authors. How an author has been
defined under the Copyright Act? Briefly explain the procedure relating
to registration of copyright. [5]





Total No. of Questions : 5]

[Total No. of Pages : 2

[5562]-300
M.E. (Information Technology)

Cyber Security & Forensics
(2017 Pattern) (Semester - II)

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

1) All questions are compulsory.

2) Neat diagrams must be drawn wherever necessary.

3) Assume Suitable data if necessary.

P5438

Q1) Solve any two
a) Distinguish between Authentication, Identification and authorization.

Explain with example of username and password. [5]
b) Write short note on : [5]

i) Social Engineering
ii) Phishing and Spoofing

c) A message along with checksum travels from machine A to machine
B. During the movement 3 message bits get modified. At machine B
the checksum is recalculated and obviously it does not match with the
checksum received along with the message. Justify with reason which
security principle is violated. [5]

Q2) Solve any two :
a) How the Reference Monitor ensures security rules. [5]
b) What is State Machine Model? Explain BLP model in detail and draw

multics interpretation of BLP. [5]
c) Explain Chinese wall Model. What are conflicts of interest in this model.

[5]
Q3) Solve any two :

a) Explain cross-site request forgery attack with example. [5]
b) Explain digital signature and X.509 certification format. [5]
c) Explain the role of third-party arbiter in successful implementation of

public key infrastructure. [5]
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Q4) Solve any two :
a) Explain forensic analysis and explain how to apply scientific methods

to digital forensics. [5]
b) What do you mean by hypothesis formulation? [5]
c) What criteria the digital data should satisfy so as to used as alibi in

forensics law. [5]

Q5) Solve any two
a) Explain how bit locker works against data theft in windows forensics?

[5]
b) Which attributes of NTFS master file are useful for forensic analysis.

[5]
c) Explain the evidence preservation mechanisms for digital data in

forensic law. [5]
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Q1) a)    What is cloud computing? Explain Virtualization Technology of Cloud.[6]
b) Explain the concept of Cloud security Threats. [4]

Q2) a) Explain Following Specialized cloud Mechanisms [6]
i) Automated Scaling Listener
ii) Audit Monitor

b) Explain Multi-Device Broker system on Cloud. [4]

Q3) a) Explain Load balanced Virtual server Instances Architecture. [6]
b) Explain Cost Metrics and Pricing models of cloud in brief.                         [4]

Q4) a) What is Data Analytic Thinking? Explain concept of Exploratory Data
Analysis. [6]

b) Explain in brief k-means algorithm. [4]

Q5) a) Write a brief note on Data Virtualization and Fraud Detection. [6]
b) Explain the concept of Next generation Data Scientists.                                [4]

Q6) a) Explain different Big Data Problems. [4]
b) Explain different models and techniques for Cloud based data Analysis.[6]
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Q7) a) Explain following Algorithms   [6]

i) Logistics regression

ii) k-Nearest Neighbors.

b)    Explain Recourse Reservation Architecture of cloud. [4]

Q8) a) Explain Pay-Per use Monitor mechanism of cloud. [5]

b) Write a short note on Big data Technologies. [5]
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Q1) a) Perceive the generic mathematical formulation of Linear Programming
problem. [4]

b) Solve following two variable linear programming problem with graphical
method. [6]
Maximize 1 25 4Z x x= +

Subject to constrainst 1 26 4 24x x+ < =

1 22 6x x+ < =
– x1 + x2 < = 1

2 2x < =  such that 1 2, 0x x >
OR

Q2) a) What do you understand by deterministic and probabilistic models with
reference to Operations Research? [4]

b) Use Big M method to solve the problem: [6]
Maximize 1 24Z x x= +

Subject to constraints 1 23 3x x+ ≤

1 22 3 6,x x+ ≤

1 24 5 20x x+ ≥

1 2, 0x x ≥
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Q3) Attempt any two:
a) Analyze MODI Optimization method (modified distribution method) for

finding optimal solution to a transportation problem. [5]
b) Obtain initial basic feasible solution for following transportation problem.

[5]
X Y Z Availability

A 8 7 3 60
B 3 8 9 70
C 11 3 5 80

50 80 80 210
c) Solve following assignment problem [5]

Jobs
I II III IV

Wl 12 30 21 15
Workers W2 18 33 9 31

W3 44 25 24 21
W4 23 30 28 14

Q4) Attempt any two :
a) A college student has 7 days remaining before final examinations begin

in her four courses, and she wants to allocate this study time as effectively
as possible. She needs at least 1 day on each course, and she likes to
concentrate on just one course each day, so she wants to allocate 1, 2, 3,
or 4 days to each course. Having recently taken an OR course, she
decides to use dynamic programming to make these allocations to
maximize the total grade points to be obtained from the four courses.
She estimates that the alternative allocations for each course would yield
the number of grade points shown in the following table: [5]

Estimated Grade Points
Study Days Course

1 2 3 4
1 3 5 2 6
2 5 5 4 7
3 6 6 7 9
4 7 9 8 9

Solve this problem by dynamic programming.
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b) Use dynamic programming to find the value of : [5]
Max. 1 2 3, ,Z y y y=
Subject to constraint

1 2 3 20y y y+ + =  and 1 2 3, , 0y y y ≥
c) The following table specifies the unit weights and values of five products

held in storage. The quantity of each item is unlimited. [5]
Product Weight (Wi) Value (Vi)

1 7 9
2 5 4
3 4 3
4 3 2
5 1 1/2

A plane with a capacity of 13 weight units is to be used to transport the
products. How should the plane be loaded to maximize the value of
goods shipped? (Formulate the problem as an integer program and solve
by dynamic programming.)

Q5) Attempt any two :
a) Discuss the following Decision criteria: [5]

a) Maximax
b) Minimax Regret
c) Maximin
d) Minimin Risk, assuming equiprobable states.

b) Find the saddle point for the game having the following payoff table:[5]
Player 2

Strategy 1 2 3
Player 1 1 1 -1 1

2 -2 0 3
3 3 1 2

Use minimax criterion to find the best strategy for each player. Does this
game have a saddle point?   Is it a stable game?

c) In the game given below, the payoff is for player A. Determine the values
of p and q that will make (A2, B2) a saddle point: [5]

B1 B2 B3
A1 2 4 5
A2 10 7 q
A3 4 P 6
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Q6) Attempt any two.
a) For the following set of activities, the time in days required to complete

the activity is given. [5]
Activity Time in Days Predecessor Activity

A 4 --
B 4 A
C 4 B
D 9 B
E 16 B
F 2 C
G 1 C
H 2 F,G
I 4 D, H
J 2 E,I
K 2 J

i) What is the maximum completion time for the project?
ii) Find the total float and free float (if any) for all the non-critical

activities
b) Draw the network diagram from the following list of activities: [5]

Activity Predecessor Activity
A -
B -
C B
D A,B
E A,C
F A
G A
H C,G
I H
J I
K C,F

c) With the help of neat diagram explain "Time Series". [5]
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Q1) a) Compare and contrast infrastructure networks with ad hoc networks.
Give example situations where one type of network is preferred to the
other. [5]

b) Write the frame format of 802.11a. [5]

OR

Q2) a) Think of four scenarios where wireless networks can replace wired
networks in order to improve the efficiency of people at their workplace.
Briefly describe how in each case a wireless network will fit the role
better than a wired network. [5]

b) List and explain Characteristics of an Ideal Routing Protocol for Ad
Hoc Wireless Networks. [5]

Q3) a) What are the major issues and challenges involved in the design of sensor
networks? [5]

b) Draw and explain Operation of Multicast Routing Protocols. [5]

OR

Q4) a) List the benefits when deployment of a commercial ad hoc wireless
networks compared to wired network. [5]

b) Explain the applications areas of ad hoc networks. [5]
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Q5) a) How scalability improved in ad hoc wireless network. [5]
b) What are the major challenges in designing a transport layer protocol for

Ad-hoc wireless networks?  [5]
OR

Q6) a) What are the classifications of MAC protocol? [5]
b) Name the three MAC services provided by the IEEE 802.11 that are not

provided in the traditional LAN's such as 802.3. [5]

Q7) a) List and explain at least three applications of Ad Hoc Wireless Networks.
[5]

b) List the advantages and disadvantages of DSDV routing protocols. [5]

Q8) a) List & explain the types of on-demand routing protocols & hybrid routing
protocols. [5]

b) What are the advantages and disadvantages of dynamic source routing
protocol (DSRP)? [5]
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Q1) a) Differentiate among the following types of operating systems with respect
to properties and features. [5]

i) Time Sharing

ii) Parallel Processing

iii) Network

iv) Distributed

b) Explain the desirable features of a good message passing system. [5]

Q2) a) What are the main issues in IPC of multi datagram messages? Describe a
mechanism for handling each of these issues. [5]

b) Explain the Architecture of Distributed Shared Memory with suitable
diagram. [5]

Q3) a)    Explain the implementation Of RPC Mechanism along with stub generation.
[5]

b) Enlist various consistency models in Distributed Shared Memory. Explain
any two consistency models. [5]
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Q4) a) Discuss the Lamport's Clock Synchronization Algorithm. [5]

b) Discuss the features of good Distributed File system. [5]

Q5) a) Explain  the probe based distributed algorithm for deadlock detection in
a distributed systems.  [5]

b)   Explain the design principle of Distributed File System. [5]

Q6) a) Explain the kernel design in mobile (Symbian) OS and the file systems
on mobile Phone. [5]

b) Explain the case study with its architecture : Android. [5]

Q7) Write shrot notes on following : (Any two) [10]

a) Election Algorithms

b) Thrashing

c) Scheduling in Mobile OS

d) Distributed Computing Models
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Q1) a) If f(z) = u + iv be analytic function of z = x + iy and ( )u v x y− = −
2 2( 4 )x xy y+ +  find f(z) in terms of z. [5]

b) Evaluate 
2

2
3

1C

z z dz
z

+
−∫  where C is the circle |z – 1| = 1. [5]

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

b) Find the curves on which the functional 
1

2

0

( 12 )y xy dx′ +∫  with y(0) = 0

and y(1) = 1 can be extremised. [5]

Q3) a) Explain the standard 5-point formula to solve the Laplace equation [5]
2 2

2 2 0u u
x y
∂ ∂

+ =
∂ ∂ .
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b) Write-down the General second order partial differential equation in two
independent variables and then classify it. Also determine whether the
following equation is Elliptic or hyperbolic.
( 1) 2( 2) ( 3) 0xx xy yyx u x u x u+ − + + + = [5]

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

1 1( 1) ( ) (2 1) ( ) ( )n n nn p x n xp x np x+ −+ = + − [5]

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

1[ ( )] ( )n n
n n

d x J x x J x
dx −= [5]

Q5) a) The following table gives the number of accidents that took place in an
industry during various days of the week.

Day Mon Tues Wed Thurs Fri Sat
No.of Accidents 14 18 12 11 15 14

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

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

Q6) a) Consider the transformation 4
i

w ze
π

=  determine the region in the w-plane
corresponding to the triangular region bounded by lines x = 0, y = 0, and
x + y = 1   in the z-plane. [5]

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

Q7) a) Fit a Poisson distribution to the set of observations: [5]
x : 0 1 2 3 4
f : 122 60 15 2 1
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b) Prove that  the following function
u = x3 – 3xy2 + 3x2 – 3y2 + 1   is harmonic.
Also find the conjugate function v and corresponding analytic function
u + iv. [5]

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

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

1 1 1
4 4 2
1 3 0
4 4
1 10
2 2

⎡ ⎤
⎢ ⎥
⎢ ⎥
⎢ ⎥
⎢ ⎥
⎢ ⎥
⎢ ⎥
⎢ ⎥⎣ ⎦
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Q1) a) Explain various methods of research with suitable examples. [6]
b) What are objectives of research? [4]

Q2) a) Explain with suitable example following terms related to design of
experiments: [4]
i) Control factors ii) Noise factors
iii) Adjustment factors iv) Signal factors

b) Determine optimum level combination of cutting speed (v), feed (f), and
depth of cut (d) using Taguchi method to minimize the surface roughness
(Ra) in a milling process. The effect of v, f, and d (three level each) on Ra
for 9 experiments is shown in Table. [6]

Experiment v f d Ra
Number (μm)

1 1 1 1 2.3
2 1 2 2 1.6
3 1 3 3 1.3
4 2 1 2 1.9
5 2 2 3 2.1
6 2 3 1 1.8
7 3 1 3 1.1
8 3 2 2 1.6
9 3 3 1 1.0
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Q3) a) What is difference between open ended interview and structured interview
methods? [4]

b) What are sources from which the data can be collected?  Also map the
data collection methods to these sources of data collection. [6]

Q4) a) Write short notes on: [10]

i) Devices used in data collection

ii) Design of experiments

Q5) a) Use multiple linear regression to fit [8]

x1 3 2 2 1 0

x2 5 –3 –2 4 2

y  22  –12  –5  17  6

Where, x1and x2 are input variables and y is output variable. Also calculate
the correlation coefficient.

b) Explain the use of statistics for data analysis. [2]

Q6) a) In a two way analysis of variance, variable X is having five levels and
variable Y is having  4 levels as shown in Table 2. Determine the selection
of which variable affects the process significantly? (Assume Fcritical values
for column and row are 3.49 and 3.24 respectively. [4]

Y1 Y2 Y3 Y4

X1 42 45 79 68

X2 32 56 32 35

X3 61 40 55 52

X4 53 72 66 78

X5 38 34 49 58
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b) Determine the most suitable sensor for a PLC system using TOPSIS
method for which attribute data is as shown in Table. Assume weights as
0.26, 0.35, and 0.39 for Inaccuracy (%), response time (sec) and cost
(Rs) respectively. [6]

Sensor Inaccuracy (%) Response Cost (Rs)

time (Sec)

A 5 30 1200

B 3 20 2300

C 7 10 1800

D 4 25 2000

Q7) a) Explain the different elements of the research proposal. How it is
formulated? [6]

b) Discuss the individual research proposal and institutional research
proposal. [4]

Q8) Write short notes on : [10]

a) Simulated annealing

b) Graph Theory and matrix approach
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Q1) Discuss the stages in product life cycle and the importance of each stage.[5]
OR

Q2) Discuss the benefits of CAD/CAM to engineering design as compared to
conventional methods. [5]

Q3) Write down the various techniques used for the construction and editing of
solid objects. Explain any two of them in detail. [5]

OR
Q4) What is Homogeneous Co-ordinate system? Explain the necessity of

Homogeneous co-ordinate system for transformation of geometric entities
using suitable examples. [5]

Q5) Explain the procedure of mass property calculations in CAD software.             [7]
OR

Q6) What is blending of curves? Explain how two Bezier segments can be blended
with suitable numeric example. [7]

Q7) a) What sweep representation scheme used for representation of a solid.[8]
b) What is Z-buffer algorithm for B-REP and CSG model? [7]
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Q8) Write short note on any three : [18]

a) Parametric programming

b) Feature based segmentation

c) Virtual Realism

d) Constructive solid geometry
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Q1) a) Write a short note on drives and controllers used in CNC machines. [5]
b) Explain the difference between CNC and DNC. [5]

OR
Q2) Write NC program for the following job and also explain the meaning of each

step (block). [10]

Q3) Write short note on (any two) [10]
a) CNC-Moulding machines
b) CNC-WEDM.
c) CNC-CMM.

OR
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Q4) a) What aspects should be considered while designing the material handling
system? [5]

b) With  the  help  of neat block  diagram  explain  various elements of
ASRS. [5]

Q5) a) Explain contact and non-contact method of inspection. [8]

b) Write short note on machine vision.  [7]

Q6) a) Explain  use  of bar  code  system  for  shop   floor  data collection.[7]

b) What is digital manufacturing? Explain in brief. [8]
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Q1) Describe application of the CIM in the case of
a) Job shop production,
b) Mass Production? What differences do you find in these two? [5]

OR
Q2) What makes manufacturing engineer more competitive in the global context?[5]

Q3) How can you accomplish database requirements of CIM? Explain. [5]
OR

Q4) Which are the methods of organizing database? Describe.                                   [5]

Q5) Describe the principle of an automated storage and retrieval system used in
FMS. [7]

OR
Q6) Classify robots with suitable sketches and explain.                                             [7]

Q7) a) What are the components of small local area network in CIM setup?
Explain. [8]

b) Describe the three basic network topologies. [7]
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Q8) Write short notes on any three : [18]

a) Opitz coding system

b) Robotic inspection

c) GKS implementation in a CAD workstation

d) AGV in CIM
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3) Figures to the right indicate full marks.
4) Use of Calculator is allowed.
5) Assume Suitable data if necessary.

P5448

Q1) a) Discuss robot application in medical field. [4]
b) Explain in detail classification of industrial robots. [4]
c) Sketch spherical arm configuration. [2]

Q2) a) Discuss kinematic analysis of planar 3 DOF robot arm. [4]
b) For a pick and place type of robot, the link parameters table is given

below. Determine the location of the end point of the link 3 w.r.t. to the
base. [6]

i αi-1 ai-1 di-1 θi-1

1 0 0 0 45°
2 -60 0 2 -60°
3 0 10 0 90°

Q3) a) Consider the forward transformation of the two-joint manipulator shown
in fig. Given that the length of joint 1, L1=120mm, the length of joint 2,
L2=120mm, the angle θ1= 45°,  and the angle θ2=45°, compute the
coordinate position for the end-of-the-arm Pw. [4]

SEAT No. :

P.T.O.
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b) What is Jacobin of the manipulator? [4]
c) Sketch any mechanical based grippers? [2]

Q4) a) Describe the various types of grippers. [5]
b) Differentiate between "Grippers" and "Tools as end effectors". Explain

the applications of the "Tools as end effectors". [5]

Q5) a) With suitable example explain lead through programming. [4]
b) Differentiate trajectory planning and motion planning. [4]
c) What is pick and place programming? [2]

Q6) a) Discuss the steps in Image processing of vision system. [6]
b) Write a short note on tactile sensors. [4]

Q7) a) Justify "inverse kinematics problem is complex problem". [6]
b) What are the approaches of Artificial intelligence. [4]

Q8) a) How can potentiometer be used to sense position in robot? Explain. [5]
b) Discuss the role of artificial intelligence in industrial robotics. [5]
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[5562]-311
M.E. ( Production) (CAD/CAM)

COMPUTATION TECHNIQUES IN CAD/CAM
(2017 Course)  (511307) (Semester-II)

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

1) Answer Q1 or Q2, Q3 or Q4, and Q5 & Q6 are compulsory.
2) Assume suitable data, if necessary.
3) Figures to the right indicate full marks.
4) Neat diagrams must be drawn wherever necessary.

P5153 [Total No. of Pages :2
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Q1) a) Explain in short the steps in static analysis. [4]

b) Describe  dynamic analysis in FEA. [6]

OR

Q2) Define engineering stress-strain and true stress-strain and also derive the relation
between them. [10]

Q3) a) Write short note on turbulence model. [5]

b) Explain the numerical method for incompressible flow. [5]

OR

Q4) a) Solve the following differential equation using Euler’ s method. [5]

1
dy

xy
dx

= +

Given: y(0)=1 and

Also find y for x  = 0 (0.1) 0.5

b) Apply Runga Kutta methods of 4th order of solve differential equation.[5]

2,
dy

x y
dx

= +  y(0)=1

to find y for x=0.2 with h=0.1

P.T.O.
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Q5) Write short note on (any three) [15]
a) Direct search method

b) Gradient base method

c) Geometric programming

d) Point elimination methods

Q6) a) Solve the following unconstraint non-linear optimization problem using
Simulated Annealing (SA) (only one Iteration) [7]

( )min z =  ( ) ( )2 22 2
1 2 1 211 7x x x x+ − + + −

( ) ( )2 2

1 20.1 3 2x x + − + − 

Subjected to:

1 26 , 6x x− ≤ ≤

b) Minimize [8]

( ) 2 2
1 2 1 2 1 2, 2 4 5f x x x x x x= + − − +

Such that

1 20 , 4x x≤ ≤

Using Steepest Descent (Cauchy) method. perform first iteration only.

Assume initial point as 1

0

0
x

 
=  
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M.E. (Production - Manufacturing & Automation)

COMPUTATIONAL INTELLIGENCE IN TOOL DESIGN
(2017 Course) (Semester-III)

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

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

P5154 [Total No. of Pages : 3
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Q1) a) Discuss with suitable example following characteristics of intelligent fixture
design: [6]

i) Automated monitoring

ii) Applying dynamic clamping forces

iii) Regulating control of work holding stability

iv) Optimize fixturing parameters

b) What could be role of case based reasoning in intelligent fixture design
system? [4]

Q2) The spring back (S) in bending operations depends on sheet thickness
(t, mm), sheet orientation (, degrees), and punch tip radius (r, mm) and their
relationship can be mathematically expressed as: [10]

2 2S 24.7 13.3 9.19 4.06 . 0.0073 . 0.941 0.607t r t r r t r       

Perform two iterations of genetic algorithm to minimize S considering bounds
of variables as:

0.5 1 mm,t 

0 90 degrees 

2 5 mmr 

P.T.O.
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Q3) Explain finite element method for material flow analysis in forging operations.
[10]

Q4) Write short notes on: [10]

a) Applications of AI techniques for process planning in progressive dies.

b) Automatic determination of parting line in forging die design.

Q5) a) For injection molding of a component having weight 0.253 Kg, determine
the optimum number of impression for minimum cost. Shot weight
handling capacities for various injection molding machines along with
machine hour rate is as given below: [5]

Capacity (Kg) 3 5 9 12

Machine hour rate (Rs.) 24 45 70 96

Given that:

• Quantity to be produced = 20 Lakh.

• Cycle time = 35 seconds.

• Cost of producing one impression = 2500 Rs.

b) Explain analysis of cooling system in injection molding process. [5]

Q6) a) Discuss: Automatic generation of side cores in die casting die design.[5]

b) Explain use of AI techniques in gating system design and analysis in die
casting die design. [5]
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Q7) Determine optimum level combination of Riser diameter (d), pouring
temperature (t), and casting speed (v) in case of sand casting process using
Taguchi method to minimize the Solidification time (T

S
). The effect of d, t,

and v (three levels each) on T
S
 for 9 experiments is shown in Table. [10]

Experiment d t v T
S

Number (mm) (°C) (cm/s) (sec)

1 1 1 1 520

2 1 2 2 570

3 1 3 3 620

4 2 1 2 510

5 2 2 3 569

6 2 3 1 518

7 3 1 3 555

8 3 2 2 603

9 3 3 1 508

Q8) Write short notes: [10]

a) Computer aided injection mold design.

b) CAE analysis for material flow in die casting process.





Total No. of Questions : 8]

[5562]-313
M. E.  (Production) (CAD/CAM)

COMPUTER AIDED PRODUCTION PLANNING
(2017 Course) (Semester - III) (511311)

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

1) Attempt Q.1 or Q.2, Q.3 or Q.4 and Q.5 or Q.6.
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.

P5155 [Total No. of Pages : 2
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Q1) Explain facility planning. [5]

OR

Q2) Discuss briefly forecast errors. [5]

Q3) Explain GT. [5]

OR

Q4) Discuss assignment model adding new machines to existing facility. [5]

Q5) Explain mathematical model for machine component cell formation. [7]

OR

Q6) Briefly explain shop floor data collection system. [7]

Q7) a) The demand for the product for last 10 years is given below. Estimate
the demand for next two years by regression method. [8]

P.T.O.
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b) Four jobs are to be processed using three machines. The time required
on machine ‘j’ for job ‘i’ is given in the table below: [7]

Job Time required on

i Machine A Machine B Machine C

1 5 8 20

2 6 30 6

3 30 4 5

4 2 5 3

How should the jobs be scheduled so as to minimize the total time
required to complete all the jobs.

Q8) Write short notes (any three): [18]

a) Exponential Smoothing Generic model for ERP system

b) Simulation package

c) Parts classification and coding

d) Manufacturing resource planning





Total No. of Questions : 8]

[5562]-314
M.E. (Production Engineering)

ADVANCED MANUFACTURING PROCESSES
(2017 Course) (Semester-I) (511103)

Time : 3 Hours] [Max. Marks : 50

Instructions to the candidates:

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.

5) Use of electronic pocket calculator and logarithmic tables is allowed.

P5156 [Total No. of Pages : 2

SEAT No. :

Q1) a) Which are the important 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 processes fail to fulfill demands of modern
industries? [2]

Q2) a) Which are the non-conventional machining processes used for machining
of advanced engineering materials? [4]

b) Describe important characteristics EDMed parts. [4]

c) List out important blow molding defects with their remedies. [2]

Q3) a) Explain with neat sketch working principle Abrasive water jet machining.[4]

b) How to identify arc welding defects and remove them? [4]

c) Differentiate between destructive and Non-destructive testing’s. [2]

P.T.O.
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Q4) a) Describe principle of material removal, advantages and limitations of
ECM. [5]

b) Explain various arc welding defects with their causes and remedies. [5]

Q5) a) A wire of 15 mm diameter is to be reduced to 7.5 mm diameter. The die
angle is 15° and the coefficient of friction at dies and wire interface is
0.5. The flow stress of wire material is 340 N/mm2. 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) a) Explain metal stretch forming with neat sketch. [4]

b) Explain high energy rate forming with neat sketch. [4]

c) Differentiate between hot forming and cold forming. [2]

Q7) a) Explain important process parameters of electro-hydraulic forming. [4]

b) A tube of 12 mm external diameter and 1 mm thickness is to be reduced
to 16 mm external diameter and 0.5 mm thickness. The die angle is 24°
and plug angle is 16°. The coefficients of friction at die and tube interface
and tube and plug (mandrel) interface is 0.5. The flow stress of tube
material is 340 N/mm2. The tube drawing is carried at a speed of 0.4 m/s.
Calculate the fixed plug. [4]

c) What is high speed blanking? [2]

Q8) a) Explain forming limit diagram. [5]

b) Explain various rolling problems. [5]
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[5562]-316
M.E. ( Production Engg.) (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  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.

P5158 [Total No. of Pages :2
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Q1) a) Explain the role of additive manufacturing in current scenario. [4]

b) Explain STL format, how it works for additive manufacturing. [5]

OR

Q2) a) Write short note on role of additive manufacturing in product
development. [4]

b) Explain the use of plastic as additive manufacturing material. [5]

Q3) a) Explain the tool path generation in additive manufacturing. [4]

b) Explain the different materials used in additive manufacturing. [5]

OR

Q4) a) Explain the model reconstruction in additive manufacturing. [4]

b) Explain with neat sketch different steps  in additive manufacturing. [5]

Q5) a) Explain solid ground curing process with respect to its principle.
advantages, disadvantages and applications. [8]

b) Explain the medical and Bio-Additive manufacturing with its applications,
advantages and disadvantages. [8]

OR
PP P.T.O.
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Q6) a) Explain the steps involved in model slicing. [8]

b) Write short note on Laser Engineered Net shaping (LENS) [8]

Q7) a) Explain the Stereo-lithography with reference to its working process,
advantages and disadvantages. [8]

b) Write  short note on Fused deposition modeling. [8]

OR

Q8) a) Explain the solid based additive manufacturing process with reference to
its principle, working, advantages and disadvantages. [8]

b) Explain the Bio-Additive manufacturing process. [8]
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[5562]-317
M. E.  (Production Engg.) (Manufacturing & Automation)

MECHATRONICS
(2017 Course) (Semester - III) (611102)

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

1) Q. No. 5 and Q. No. 6 are compulsory.
2) Answers to the two sections should be written in seperate answer books.
3) Neat diagrams must be drawn wherever necessary.
4) Figures to the right side indicate full marks.
5) Use of non-programmable calculator is allowed.
6) Assume Suitable data if necessary.

P5159 [Total No. of Pages : 2
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Q1) How Microbalance Machine works used which is for measurement of weight
in jewelers shop, explain its working with suitable diagram? [10]

OR

Q2) A strain gauge and bridge circuit are used to measure the tension force in a bar
of steel that has a cross-sectional area of 13 cm2. The strain gauge has a
nominal resistance of l5 and a GF of 2. The bridge is supplied with 10 V.
When the bar is unloaded, the bridge is balanced so the output is 0 V. Then
force is applied to the bar, and the bridge voltage goes to 0.0005 V. Find the
force on the bar.

(Young’s modulus 2×105 N/mm2 for steel). [10]

Q3) a) Explain with neat block diagram the components of a microprocessor.[4]

b) Develop a conceptual design of a Light sensors based control system
for counting a number of tea packets being packed for dispatch. Assume
suitable data if necessary. [6]

OR

P.T.O.
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Q4) Write the instructions to load two hexadecimal numbers 69D and 48C in the
registers A and B respectively. Add the numbers, and store the result in memory
location 697B. [10]

Q5) a) Describe briefly memory scan and program scan in Programming Logic
Controllers. [6]

b) Construct a ladder logic diagram and outline narrative sequence for
pneumatic cylinders sequencing as A+B+A-B- [9]

Q6) a) Differentiate PLC and microcontroller. [5]

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

i) Status signals used in microprocessor

ii) Composite controllers

iii) Advance mechatronics systems
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[5562]-318
M.E. (Chemical)

MATHEMATICAL  AND STATISTICAL METHODS
(2017 Pattern) (Semester-I) (Theory) (509101)

Time : 3 Hours] [Max. Marks : 50

Instructions to the candidates:
1) Answer total 5 questions from the following.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right side indicate full marks.
4) Assume suitable data if necessary.

P5160 [Total No. of Pages : 2
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Q1) a) Solve the differential equation by power series method y2 – y = 0. [5]
b) What does convergence of a power series mean? Why it is important?[5]

Q2) a) Legendre's equation has the form    21 2 1 0z y xy l l y      .

Where 1 is constant? Show that z = 0 is an ordinary point and z =  1 are
regular singular points of the equation. [6]

b) Write note on criteria for critical point stability. [4]

Q3) a) Obtain the Laplace's equation in two dimensions for wave. [5]
b) Write a note on Laurent series of complex analysis. [5]

Q4) a) Evaluate  
1

2

0

i

x iy dz


  along the paths y = x and y = x2. [5]

b) Discuss the solution techniques for conformal mapping. [5]

Q5) a) Eleven school boys were given a test in drawing. They were given a
months further tuition and a second test of equal difficulty was held at
the end of it. Do the marks give evidence that the student have benefitted
by extra coaching? [6]
Boys : 1 2 3 4 5 6 7 8 9 10 11
Marks 1 test : 23 20 19 21 18 20 18 17 23 16 19
Marks 2 test : 24 19 22 18 20 22 20 20 23 20 17

b) State the steps in constructing Latin square & differentiate between
statistics and parameter? [4]

P.T.O.
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Q6) a) Compute the coefficient between X and Y using following data. [6]

X 1 3 5 7 8 10

Y 8 12 15 17 18 20

b) Write a note on factorial experiment design techniques. [4]

Q7) a) Five dice were thrown 96 times and the number of times 4, 5 or 6 was
thrown were Number of dice throwing. [6]

4, 5 or 6 5 4 3 2 1 0

Frequency 8 18 35 24 10 1

Find the value of Chi-square.

b) What types of errors are associated in testing hypothesis? [4]

Q8) a) In a certain factory turning out razor blades, there is a small chance of
0.002 for any blade to be defective. The blades are supplied in packets
of 10, use passion distribution to calculate the approximate number of
packets containing no defective, one defective and two defective blades
respectively in a consignment of 10,000 packets. [6]

b) Discuss the various types of correlation & the methods of studying
correlation with typical examples. [4]
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[5562]-319
M.E.(Chemical Engineering)
PROCESS OPTIMIZATION

(2017 Course) (Semester - I) (509102)
Time : 3 Hours] [Max. Marks : 50
Instructions to the candidates:

1) Answer any five questions.
2) Neat diagrams must be drawn wherever necessary.
3) Figure to the right side indicate full marks.
4) Use of calculator is allowed.
5) Assume suitable data if necessary.
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Q1) Examine whether the following functions are convex or not : [10]

• x2 + ax + b, x  R

• log(x), x  [0,1]

Q2) a) Write short note on Continuity of function. [5]

b) Explain in detail Optimality Conditions for One Dimensional and Multi
Dimensional Optimization. [5]

Q3) Apply a sequential one-dimensional search technique to reduce the interval of
uncertainty for the maximum of the function f = 6.64 + 1.2x – x2 from [0,1] to
less than 2 percent of its original size. Show all the iterations. [10]

Q4) Explain Newton-Raphson method for optimization. [10]

Q5) Solve the following using Powell’s Method. [10]

2 2
1 2 1 2F X X 2X 4X 5    

P.T.O.
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Q6) a) Write internal constraints in theory of constraints. [5]

b) Explain application of theory of constraints in operations management.[5]

Q7) Minimize using Linear Programming. [10]

F = 4X + 5Y

Subjected to

10X + Y >10

5X + 4Y > 20

3X + 7Y > 21

X + 12Y > 12

X > 0 and Y > 0

Q8) Write short notes on :

a) Differences between GAs and traditional methods. [5]

b) Priori approach for Multi-objective optimization. [5]
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[5562]-320

M.E. (Chemical)

ADVANCED SEPARATION PROCESSES

(2017 Course) (Semester-I) (509103)

Time : 3 Hours] [Max. Marks : 50

Instructions to the candidates:

1) Answer any five questions.

2) Neat diagrams must be drawn wherever necessary.

3) Figures to the right side indicate full marks.

4) Use of calculator is allowed.

5) Assume Suitable data if necessary.

P5162 [Total No. of Pages : 2
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Q1) Describe in brief about classification of various chromatographic techniques?
Describe HPLC with principle, working mechanism along with typical
schematic diagram? [10]

Q2) What are different types and choice of adsorbents and adsorption isotherms?
Discuss brief about the design procedure of adsorption column. [10]

Q3) a) Discuss various recent advances and process economics of analytical
separation. [5]

b) Explain adductive crystallization. [5]

Q4) a) Discuss details of spiral wound module with typical schematic diagram?
Also discuss comparison of module configuration. [8]

b) Explain anisotropic Membranes. [2]

P.T.O.
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Q5) a) What are different ion chromatographic techniques? Enlist various
applications of Ion exchange chromatography. [7]

b) Explain equilibrium governed separation processes and rate governed
separation processes. [3]

Q6) a) Describe the design aspects of reverse osmosis and microfiltration
membrane processes. [8]

b) What is meant by membrane tortuosity. [2]

Q7) a) Discuss working and principal of GPC techniques along with typical
diagram? [6]

b) Discuss about the different types of materials used for membranes. [4]

Q8) a) What is membrane fouling? Discuss various methods to reduce fouling.
[5]

b) Write a note on oil spill Management. [5]
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[5562]-321
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RESEARCH METHODOLOGY
(2017 Course) (Semester-I)

Time : 3Hours] [Max. Marks : 50
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1) Answer any five questions.
2) Neat diagrams must be drawn whenever necessary.

3) Figures to the right side indicate full marks.
4) Use of calculator is allowed.
5) Assume suitable data if necessary.
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Q1) a) What are the typical manpower needs of a research project. [5]

b) What are the different types of research? Discuss the importance of
applied research with suitable example. [5]

Q2) a) Explain time-series analysis with a suitable example. [5]

b) Explain the need of regression analysis. Explain with a suitable example
simple regression. [5]

Q3) a) Write a note on any one type of multivariate technique. [5]

b) Write a note on time series analysis of probability distribution. [5]

Q4) a) Enumerate the different methods used for collecting data. Explain its
merits and demerits. [6]

b) Write an explanatory note on importance of Design of Experiments. [4]

P.T.O.
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Q5) a) What are the main purposes and functions of a data analysis? [6]

b) Write a note on selection of graph for data representation with suitable
example. [4]

Q6) a) Elaborate on-controlling expenses in R & D. [5]

b) Discuss the importance of Literature Review in Research. [5]

Q7) a) Write a note on the layout and contents of research report. [5]

b) Write a note on patenting a research idea. [5]

Q8) a) Explain the various types of patent with suitable example. [5]

b) Write a note on Bibliography. [5]
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ADVANCED TRANSPORT PHENOMENA
(2017 Pattern) (509107) (Theory) (Semester - II)
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Instructions to the candidates:

1) Answer total 5 questions from the following.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right side indicate full marks.
4) Assume suitable data, if necessary.

P5164 [Total No. of Pages : 2

SEAT No. :

Q1) a) Discuss Newton’s law of viscosity and the Rheological behavior of Non-
Newtonian fluid. [6]

b) Discuss time smoothing equations of change for incompressible fluids?[4]

Q2) a) A water tower has a spherical storage tank 40 ft in diameter. In a 100-
mph gale what is the force of the wind on the spherical tank at 0°C? Take
the density of air to be 1.29 g/lit and the viscosity to be 0.017 cp. [7]

b) Explain the terms of the partial time derivatives, total time derivative and
substantial time derivative along with its significance? [3]

Q3) a) Heat conduction is flowing through an annular wall of inside radius r
0

and outside radius r
1
. The thermal conductivity varies linearly with

temperature from k
0
 at T

0
 to k

1
 to T

1
. Develop an expression for the heat

flow through the wall. [8]

b) Summarize the steps required in obtaining the equation of change for the
temperature? [2]

Q4) Derive an expression for velocity distributions with more than one independent
variables. [10]

Q5) a) Discuss the macroscopic mass, momentum and energy balance for multi-
component system. [6]

b) Write a note on Chilton Colburn analogy along with its significance? [4]

P.T.O.
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Q6) a) Find minimum length to achieve Reynolds number of 108 and distance
from the leading edge at which transition would occur. Air (25°C = 298K);
v = 15.71 × 10–6 m2/s. [6]

b) What is the meaning of no slip boundary condition? What happens if
system works in slip boundary condition. [4]

Q7) a) How can we incorporate developing flow region in Hagan -Poiseuille
equation If we use a capillary flow meter with small length. [4]

b) Give the cases where we can use Fick’s law for multi-component system.
[3]

c) Discuss Reynoldes stress? [3]

Q8) a) An oil is acting as a lubricant for a pair of cylindrical surfaces. The
angular velocity of the outer cylinder is 7900 rpm. Outer cylinder has a
radius of 6 cm and the clearance between the cylinders is 0.02 cm. What
is the maximum temperature of the oil if both wall temperatures are at
160°C? The physical properties of oil are  = 92.3 × 10–3 N.s/m2, density
= 1200 kg/m3 and k =2.5 W/m °C. [7]

b) Discuss the analogy between heat, mass and momentum transfer. [3]
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ADVANCE PROCESS CONTROL
(2017 Course) (Semester - II)

Time : 3 Hours] [Max. Marks : 50
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1) Answer any five questions.
2) Neat diagrams must be drawn whenever necessary.
3) Figures to the right side indicate full marks.
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5) Assume suitable data if necessary.
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Q1) a) Deduce the equation for response of 1st Order System to Sinusoidal
System. [5]

b) What is Controller tuning. Explain any one type of Controller setting. [5]

Q2) a) Explain Simple Performance Criteria for Controller tuning. [5]

b) Elaborate feed forward Control System with Example. [5]

Q3) a) Explain in Detail the Relative Gain Array and the Selection of Loops.[5]

b) Explain with Neat Sketch Cascade control system. [5]

Q4) a) With a suitable sketch, explain the reconstruction of continuous single
from their Discrete - Time Values. [5]

b) Why key element in digital to analog converter makes it possible to use
the Computer for implementing control action effectively? [5]

P.T.O.
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Q5) Explain in Detail. [10]

a) Degrees of freedom analysis

b) Split range Control and Override control

Q6) What is plant wide control explain with suitable example. [10]

Q7) Explain with suitable example about Computer implementation of PID -
controller. [10]

Q8) Describe the procedure for empirical model identification using least - square
estimation method. [10]
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Total No. of Questions :8]

[5562]-324
M.E. ( Chemical Engineering)

ADVANCED REACTION ENGINEERING
(2017 Course) (Semester-II)  (509109)

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

1) Answer any five question.
2) Neat diagrams must be drawn wherever necessary.
3)  Figures to the right side 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.

P5166 [Total No. of Pages :2

SEAT No. :

Q1) The oxidation of ammonia is to be carried out over platinum gauze. The molar
flow rate of ammonia is 10 mol/min at a temperature of 500 K and a pressure
of 202.6 kPa Is one 250-mesh screen 10 cm in diameter  sufficient to achieve
60% conversion? Data: The wire diameter is 0.044 mm. Assume  25% excess
air, and ignore the effect of volume changes on the Reynolds number. [10]

Q2) Explain in detail Eley Rideal mechanism for reaction of adsorbed  A with gas
phase B. [10]

Q3) Develop the RTD for the plug flow reactor  and a single ideal stirred tank
reactor with known mixing conditions. [10]

Q4) Explain modelling diffusion without reaction. [10]

Q5) Explain dispersion model with the help of sketch. Mention transport equations
involved. [10]

Q6) The first-order reaction A→ B was carried out over two different-sized
pellets.The  pellets were contained in a spinining  basket reactor that was

P.T.O.
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operated at sufficiently high rotation speeds that exteinal mass transfer
resistance was negligible. The results of two experimental runs made under
identical conditions are as given in Table Estimate the Thiele modulus and
effectiveness factor for each pellet. How  small should the pellets be  made to
virtually eliminate all internal diffusion resistance? [10]

Run No. Measured Rate (mol/g cat.s) Pellet Radius (m)
x105

Run 1 3.0 0.01

Run 2 15.0 0.001

Q7) Explain various types of  heterogeneous reactions. [10]

Q8) Write note on isothermal and adiabatic fixed bed reactors with suitable

illustration. [10]





Total No. of Questions : 8]

[5562]-325
M.E. (Chemical)

PROCESS MODELING & SIMULATION
(2017 Course) (Semester-III) (509113)

Time : 3 Hours] [Max. Marks : 50

Instructions 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.

P5167 [Total No. of Pages : 1

SEAT No. :

Q1) Define Model and also explain the need of modeling. [10]

Q2) What is Steady State and Unsteady State Models? Explain it with suitable
example. [10]

Q3) Explain Factorial Design of Experiment. [10]

Q4) Develop a model for Membrane Reactor. [10]

Q5) Write assumption for a model of Packed Extractor & develop a model. [10]

Q6) Give the simulation scheme for CSTR. Explain it with a case study. [10]

Q7) Write note on constrained optimization problems. [10]

Q8) Explain Application of Optimization pertaining to Chemical Reactor. [10]





Total No. of Questions : 8]

[5562]-326
M. E. (Chemical Engineering)

ADVANCED THERMODYNAMICS
(2017 Course) (Semester - III) (509114)

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

1) Answer any five question.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right indicate full marks.
4) Use of logarithmic tables side rule, Moliler charts, electronic pocket Calculator

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

P5168 [Total No. of Pages : 2
SEAT No. :

Q1) Develop equations that apply to the limiting case of binary LLE for which the
  phase is very dilute in species 1 and   phase is very dilute in species 2.

[10]

Q2) The activity coefficient for species I in a binary mixture can be represented by
2 2 3 4

1 2 2 2ln ax bx cx     where a, b and c are concentmtjon-independent
parameters.  What is the expression for 2ln  in terms of these same parameters.

[10]

Q3) Develop the following thermodynamic properties in terms of partition functions:
a) Reaction equilibrium constant and
b) Gibbs free energy. [10]

Q4) A 1.5 m3 tank contains 500 kg of liquid water in equilibrium with pure water
vapor, which fills the reminder of the tank. The temperature and pressure are
373.15K and 11.33 kPa. From a water line at a constant temperature of 343.15
K and a constant pressure somewhat about 101.33 kPa, 750 kg of liquid is
bled into the tank. If the temperature and pressure in the tank are not to
change as a result of the process, how much energy as heat must be transferred
to the tank. [10]
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Q5) Explain the Second law  of  Thermodynamics and rate of entropyproduction.
[10]

Q6) Explain the heat balance equation for open systems. [10]

Q7) Discuss Pitzer Correlations for the second viral coefficient. [10]

Q8) Explain the thermodynamics of biological systems. [10]





Total No. of Questions : 8]

[5562]-327
M.E. (Environmental Engineering) (Chemical)

APPLIED STATISTICS FOR ENVIRONMENTAL ENGINEERING
(2017 Course) (Semester - I)

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

1) Answer any 5 questions.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right indicate full marks.

P5169 [Total No. of Pages : 2

SEAT No. :

Q1) Explain latin square design used to eliminate the effect of 2 and 3 extraneous
sources of variability respectively with model equations. [10]

Q2) Growth of bacteria (N) in a culture after 1hr. is given in following table.

t 0 1 2 3 4 5 6

N 32 47 65 92 132 190 275

Fit a curve of the form N = ab' and estimate N when t = 7 using least square
method [10]

Q3) Explain in detail correlation and Autocorrelation with examples and its plots.[10]

Q4) Explain the method of moments generating function for the CHI-square
distribution. [10]

Q5) Prove that F distribution is unimodal at the value.

1 2
1 2

1 2

V 2 V
if V V

V V 2

  
    

[10]
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Q6) 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

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.
[10]

Q7) Explain randomized block design model with suitable illustration. [10]

Q8) Explain graphical sensitivity analysis in the light of simplex method. [10]





Total No. of Questions : 8]

[5562]-328
M.E.(Environmental Engg.) (Chemical)
ENVIRONMENTAL MANAGEMENT
(2017 Course) (Semester - I) (509132)

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

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

P5170 [Total No. of Pages : 2

SEAT No. :

Q1) a) Explain the concept Green funding and taxes. [5]

b) Discuss the various national standards for Environmental Management.[5]

Q2) a) Discuss trade and environmental management. [5]

b) Explain EIA evaluation in India. [5]

Q3) a) What are the impact of Social sub-systems of environment on Business?
[5]

b) What are the features of the directive principles of state policy? [5]

Q4) Discuss the various Environmental Policies of the Government of India for
Industrial Location with respect to Ecology. [10]

Q5) a) Explain fundamental rights and duties of Indian citizens. [5]

b) Write short note on Safety Related rules in Chemical Industry. [5]

P.T.O.



2[5562]-328

Q6) a) Explain the Effectiveness of international environmental regimes. [5]

b) Give the difference between regulations and laws. [5]

Q7) a) Explain the role of Central Pollution Control Board for sustainable growth.
[5]

b) Write short note on Kyto protocol. [5]

Q8) a) Explain the Environmental Policies of the Government of India for
conservation forest. [5]

b) Discuss general features of annual report of Ministry of Environment for
current year. [5]





Total No. of Questions : 8]

[5562]-329
M.E. (Chemical - Environmental Engineering)

ENVIRONMENTAL CHEMISTRY
(2017 Course) (Semester-I) (509133)

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

1) Answer any 5 questions.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right side indicate full marks.
4) Use of logarithmic tables slide rule, Mollier charts, and electronic pocket calculator

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

P5171 [Total No. of Pages : 1

SEAT No. :

Q1) What is the role of Chemical kinetics in Environmental Engineering? Explain it
in detail. [10]

Q2) What is COD? Explain its environmental significance and determination
Technique. [10]

Q3) Explain the formation of photochemical smog? In which region of India it is
been observed and why? [10]

Q4) How to do the Reclamation of oily soil? [10]

Q5) What are the promising areas of Environmental Sciences & Engineering?[10]

Q6) What is CO
2
 capture mechanism? [10]

Q7) What are different effects of Air pollutants on materials? [10]

Q8) What is Anion exchange capacity? How to determine it. [10]





Total No. of Questions : 8]

[5562]-330
M.E. (Chemical) (Environmental Engineering)

RESEARCH METHODOLOGY
(Semester-I) (509134) (2017 Course)

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

1) Attempt any five questions
2) Neat diagram must be drawn wherever necessary

3) Figures to the right side indicate full marks
4) Assume suitable data if necessary

P5172 [Total No. of Pages : 2
SEAT No. :

Q1) a) Definition of scientific and technical research, Objectives of research.
[5]

b) Explain in detail about the Mathematical tools for analysis. [5]

Q2) a) Discuss the criteria for choice of topic of research. [5]

b) Explain the importance of Literature review. [5]

Q3) a) Discuss about the problem based learning. [5]

b) How do you estimate mean deviation? Sum of squares between samples
and sum of squares within sample? [5]

Q4) a) What do you mean by ‘Sample Design’? Explain in brief. [5]

b) Explain how to carry out linear regression analysis using computer
program. What is the significance of R2 value? [5]

P.T.O.
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Q5) Explain the Factorial experimental design and discuss various methods for
design of experiments. [10]

Q6) How to prepare the research proposal? Discuss about the estimation of budget
and activity chart for the proposed project? [10]

Q7) a) What are the types of Journal papers? [5]

b) What are the different forms in which a research work may be reported?
Describe. [5]

Q8) Write short notes on following; [10]

a) Research proposals.

b) IPR





Total No. of Questions : 8]

[5562]-331

M.E.(Environmental Engineering) (Chemical)

WASTEWATER TREATMENT & DESIGN

(2017 Course) (Semester - II) (509137)

Time : 3 Hours] [Max. Marks : 50

Instructions to the candidates:

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 slide rule, Mollier charts, electronic pocket calculator

and steam tables is allowed.

5) Assume suitable data, if necessary.

P5173 [Total No. of Pages : 2

SEAT No. :

Q1) Explain two film theory for gas liquid interface. [10]

Q2) A dual - medium filter bed composed of sand and anthracite is to be used for

the filtration 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]

Q3) a) Explain PSA in the process of adsorption. [5]

b) Explain the design of GAC contractors. [5]

Q4) Determine the theoretical amount of air required at 20 °C to reduce the

ammonia concentration from 40 to 1 mg/L in a treated wastewater with a

flow rate of 4000 m3/d. Assume the pH of the wastewater has been increase

to a value of 11, the Henry’s constant for ammonia at 20 ºC is 0.75 atm.,

and the air entering the bottom of the tower does not contain any ammonia.

[10]

Q5) a) How activated carbon is prepared and explain carbon regeneration and

reactivation. [5]

b) Explain the concept of uptake capacity. [5]

P.T.O.
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Q6) a) Discuss process design consideration for rotating biological contactors

(RBC). [5]

b) What are the biological properties of waste. [5]

Q7) Determine the capacity of a chlorinator for a treatment plant with an average

wastewater flow of 1000 m3/d. The peak daily factor for the treatment plant is

3.0 and the maximum required chlorine dosage is to be 20 mg/L. [10]

Q8) a) Discuss the general design consideration for anaerobic treatment process.

[5]

b) Explain design of clarifiers. [5]

t t t



Q1) Describe the problems associated with solid waste disposal. [10]

Q2) What are the ill effects of open dumping of solid waste? Explain with case
study. [10]

Q3) Describe various types of collection system of solid waste. Explain any
one. [10]

Q4) Explain the guidelines for selection of a landfill site. [10]

Q5) What is Land Filling Operation? Draw the neat sketch of a landfill. [10]

Q6) Describe the nature of solid waste generated in Pulp & Paper industry. [10]

Q7) Write short notes on Recovery of energy and material. [10]

Q8) What is Vermi compost? Explain method of vermi composting. [10]



Total No. of Questions : 8]

[Total No. of Pages : 1

[5562]-332
M.E. (Chemical Engineering & Environmental)

Solid Waste Management
(2017 Pattern)

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

1) Answer any five questions.
2) Neat diagrams must be drawn wherever necessary.
3) Use of logarithmic tables slide rule, Mollier charts, electronic pocket

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

P6118
SEAT No. :



Q1) a) Discuss the Industrial water quality requirements? [4]
b) Explain the reuse and recycling concept in water management. [3]
c) Discuss the water budgeting. [3]

Q2) a) Discuss the waste volume reduction. [5]
b) What are the techniques for heavy metals removal from Industrial waste.

[5]

Q3) a) Give the distinction between clean up and cleaner technologies. [5]
b) Discuss the partially treated industrial wastewater with domestic sewage.

[5]

Q4) The BOD results given below are observed on a sample of wastewater. [10]
t, days 1 2 4 6 8 10

BOD, mg/lit 6 11 17 21 24 26

Plot BOD curve and Calculate parameters K1 & Lu.

Q5) a) Draw a flowsheet for the treatment of distillery industry wastewater. [5]

b) Discuss the sources, characterization and treatments of wastewater in
distillery industry. [5]

Total No. of Questions : 8]

[Total No. of Pages : 2

[5562] - 333
M.E. (Chemical) (Environmental Engineering)

INDUSTRIAL WASTE TREATMENT
(2017 Pattern) (Semester - II)

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

1) Attempt any 5 questions.
2) Neat diagram must be drawn wherever necessary.
3) Figures to be the right indicate full marks.
4) Assume suitable data, if necessary.

P6197

SEAT No. :
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Q6) Explain the concept, objective, design of common effluent treatment plant.
[10]

Q7) Discuss the Cost benefit analysis of Common Effluent Treatment Plant. [10]

Q8) Write a short note on ; [10]

a) Write short note on advanced wastewater treatment system in Industries

b) Write a note on Treatability Index.





Total No. of Questions : 9]

[5562]-334
M.E. (Chemical - Environmental Engineering)

REMOTE SENSING AND GIS APPLICATIONS IN
ENVIRONMENTAL ENGINEERING

(2017 Course) (Semester-III) (509143)

Time : 3 Hours] [Max. Marks : 50

Instructions to the candidates:

1) Answer any five questions.

2) Neat diagrams must be drawn wherever necessary.

3) Figures to the right side indicate full marks.

4) Use of calculator is allowed.

5) Assume suitable data if necessary.

P5174 [Total No. of Pages : 2

SEAT No. :

Q1) Which portions of the electromagnetic spectrum are of particular interest in
Remote Sensing? Explain. [10]

Q2) Write short note on “Various satellites in orbit and their sensors” in detail.[10]

Q3) a) Explain Active and Passive Remote Sensing system. [5]

b) Write down the use of Aerial Photographs in industry. [5]

Q4) Give comparison between vector and raster data structures. [10]

Q5) What are the sensors and their uses of IRS P6? [10]

P.T.O.
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Q6) Write short notes on: [10]

a) Image classification.

b) Indian remote sensing satellites.

Q7) Give an account on satellite data requirements for flood zone mapping? [10]

Q8) How remote sensing is useful in watershed management? Explain. [10]

Q9) State any four data sources for G.I.S. [10]





Total No. of Questions : 8]

[5562]-335
M. E. (Chemical Environmental Engineering)

INDUSTRIAL POLLUTION PREVENTION AND CLEANER
PRODUCTION

(2017 Pattern) (End  Semester) (Semester - III)

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

1) Neat diagrams must be drawn wherever necessary.
2) You are advised to attempt not more than 5 questions.
3) Use of logarithmic tables side rule, Mollier charts, electronic pocket calculator

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

P5175 [Total No. of Pages : 2
SEAT No. :

Q1) a) What are the Indicators of the sustainability? [5]

b) Discuss the industrialization and sustainable development. [5]

Q2) a) Discuss the prevention versus control of Industrial Pollution. [5]

b) What are new environmental policies and regulations to encourage pullution
prevention. [5]

Q3) a) Discuss historical evolution of pollution prevention and control. [5]

b) Explain the environmental management Hierarchy. [5]

Q4) a) Explain the use of Internet information for pollution prevention and cleaner
production. [5]

b) Write a brief note on source reduction techniques in pollution control in
chemical industries. [5]

Q5) Justify that the process and equipment optimization is important aspect in
pollution prevention & cleaner production. [10]
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Q6) Discuss the technical and environmental feasibility analysis as well as total
cost analysis of pollution prevention and cleaner production program. [10]

Q7) Write short notes on [10]

a) Life cyclecosting.

b) Elements of life cycle Assessment.(LCA)

Q8) a) Discuss the Environmental Management system (EMS). [5]

b) Write a short note on Environment Audit. [5]





Total No. of Questions : 8]

[5562]-336
M.E. (Printing)

PROBABILITY, STATISTICS AND REGRESSION ANALYSIS
(2017 Pattern) (Semester-I) (508101)

Time : 3 Hours] [Max. Marks : 50

Instructions to the candidates:

1) Attempt any five questions.

2) Assume suitable data, if necessary.

3) All questions carry equal marks.

P5176 [Total No. of Pages : 2

SEAT No. :

Q1) Assuming that the life in hours of an electric bulb is a random variable following
a normal distribution with mean of 2000 hours and standard deviation of 400
hours. Find the expected number of bulbs from a random sample of 2000
bulbs having life

a) more than 3000hours.

b) between 2600 and 2800 hours.

Q2) Explain the operating characteristic curve and its views.

Q3) Explain statistical quality control method for improving quality of product.

Q4) A committee has to be formed 3 among economist, 4 engineers, 2 statisticians
and 1 doctor.

a) what is the probability that each of 4 is represented in the committee?

b) what is the probability that committee consists of the doctor and at least
1 economist?

Q5) Explain the analysis of variance concept.

Q6) Following data shows values of sample mean xbar and range R for 10 sample
of 5 each. Calculate and draw the control limits for mean chart and range
chart.

Sample 1 2 3 4 5 6 7 8 9 10

no.

Xbar 31.8 34 30.8 35 33 33.8 35.8 34 33 33.8

R 4 2 5 5 19 4 14 7 9 5

P.T.O.
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Component specification 40.37+/–0.1 A2=0.577, D3 = 0 D4 = 2.110

a) calc. the value of xbarbar and Rbar.

b) calc. upper and lower limit for R chart.

c) calc. upper and lower limit for xbar chart.

d) plot xbar and R chart.

Q7) Explain control chart for attribute.

Q8) Explain planning of an experiment and its strategy for quality improvement.





Total No. of Questions : 6]

[5562]-337
M.E.(Printing Engineering & Graphic Communication)

PRINTING TECHNOLOGY MANAGEMENT
(2017 Course) (Semester - I)

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

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

P5177 [Total No. of Pages : 1

SEAT No. :

Q1) a) Explain organizational structure of a commercial digital printing business
in detail. [9]

b) Why market analysis is important before setting up a digital set-up. Explain
different procedures of analysis. [9]

OR

Q2) What are the advantages of a systematic plant layout. Draw neat layout for a
computer-plate processing unit set up. [18]

Q3) a) Explain classification of Forecasting methods. [8]

b) State importance of quality in a newspaper organization. Explain measures
to reduce wastage in mailroom system. [8]

OR

Q4) Explain activities of a quality assurance department in a flexo plate making
unit. [16]

Q5) How is ISO significant in the production of newspaper production. State and
explain ISO 12647-3 standard that is used for newspapers. [16]

OR

Q6) Explain control charts for variables. Explain the areas due to which color
variation can occur in gravure printing machine. [16]





Total No. of Questions : 3]

[5562]-338
M.E. (Printing Engineering & Graphic Communication)

MODERN TRENDS IN PRINTING
(2017 Course) (Semester-I) (508103)

Time : 3 Hours] [Max. Marks : 50

Instructions to the candidates:

1) Draw neat diagram wherever necessary.

2) Figures to right side indicate full marks.

P5178 [Total No. of Pages : 1

SEAT No. :

Q1) Explain in detail different sections of an offset press. [18]

OR

Explain in detail sections of flexo press.

OR

Explain in detail factors affecting ink transfer from a gravure cell.

OR

Explain the effect of ink viscosity on gravure printability.

Q2) Explain the working of Shaftless system for a web press. [16]

OR

Explain in detail impression system of a gravure press.

Q3) Mention the care and maintenance for gravure cylinder. [16]

OR

Explain the factors affecting offset printability.
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[5562]-339
M.E. (Printing)

RESEARCH METHODOLOGY
(2017 Pattern) (Semester - I)

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

1) Attempt any five questions.
2) Assume suitable data if necessary.

P5179 [Total No. of Pages :1
SEAT No. :

Q1) State the different types of research methods.

Q2) State the importance the literature review in refining a problem and how to
identify gap area from this review.

Q3) Explain the criteria of selecting the sample.

Q4) List and explain different types of reports and thesis.

Q5) Explain importance of effective communication.

Q6) Explain different types of technical papers in research methodology.

Q7) What are the characteristics of good sampling design?

Q8) Explain collection of secondary data and explain problem related with the
sources.





Q1) Explain following terms: [18]
a) Simultaneous contrast
b) Image formation by eye
c) Chromatic aberration of eye

Q2) Write short notes on: [16]
a) Perceptibility Vs Acceptability
b) Instrumental assessment method

Q3) What is metamerism? What are its causes? What is degree of metamerism,
also explain index of metamerism in details. [16]



Total No. of Questions : 3]

[Total No. of Pages : 1

[5562] - 340
M.E. (Printing Engineering and Graphic Communication)

COLOR SCIENCE
(2017 Pattern)

Time : 3 Hours] [Max. Marks : 50
Instruction 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.
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[5562]-341
M.E. (Printing Engineering & Graphic Communication)

WEB HANDLING ON PRESS
(2017 Course) (508108) (Semester-II)

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

1) Draw neat diagram wherever necessary.
2) Figures to right indicate full marks.

P5180 [Total No. of Pages : 1
SEAT No. :

Q1) Explain the working of print inspection used on a web press. [18]

OR

Explain the corona treatment required on the substrate. [18]

OR

Explain in detail registration control system for a press. [18]

OR

Explain in detail role of tension zones of a web press. [18]

Q2) Explain in detail correction mechanism for web guiding on a web press. [16]

OR

Explain in detail deflection of rollers. [16]

Q3) Explain the role of idler rollers in a press. [16]

OR

Write notes on: [16]

a) Lead - in - Lead out Rollers

b) Roller Coverings
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[5562]-342
M.E. ( Printing Engineering and Graphic Communication)

SUBSTRATE AND  INK
(2017 Course) (Semester-II) (508109)

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

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

P5181 [Total No. of Pages :1

SEAT No. :

Q1) a) State and explain importance of refining stage in paper  manufacturing.[6]

b) Discuss any two optical properties of paper and testing methods. [6]

c) Give typical formulation of sheet fed lithographic ink. [6]

Q2) Calculate paper required for printing 1000 copies of 8” X 11” size 4-page
leaflet in 2+2 color. [16]

Q3) Comment on following. [16]

a) VOC and its significance in printing inks.

b) Quality control for printing materials.





Total No. of Questions : 3]

[5562]-343
M.E. (Printing Engineering and Graphic Communication)

PRINTED ELECTRONICS AND RFID
(2017 Course) (Semester-III) (608101)

Time : 3 Hours] [Max. Marks : 50

Instructions to the candidates:

1) Neat diagrams must be drawn wherever necessary.

2) Assume suitable data wherever necessary.

3) Figures on right indicate marks.

P5182 [Total No. of Pages : 1

SEAT No. :

Q1) a) Comment on following (any three): [12]

i) Stretchable Electronics.

ii) Use of paper and polymer in low cost electronics.

iii) Conventional method of electronics manufacturing.

iv) Use of conventional printing methods for electronics manufacturing.

b) Discuss functional inks for use in printed electronics. [6]

Q2) Discuss Identifying and Tagging Everything with upcoming changes in
technology. [16]

Q3) Discuss use of printed electronics in Smart Packaging. [16]
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Q1) Explain the finishing techniques used for publication. [18]

OR

Explain the Dry Lamination technique.

OR

Explain in detail Solvent-less Lamination process.

OR

Explain the converting process for a package.

Q2) Explain in detail Blown film Co-extrusion process. [16]

OR

Explain the role of PET in packaging.

Q3) Explain in detail barrier applications to the package for a product. [16]

OR

Explain in detail retort packaging.
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