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M.E. (Civil) (Semester - I)
CONSTRUCTION MANAGEMENT

Mathematics
(2008 Pattern)

Time : 4 Hours] [Max. Marks : 100

Instructions to the candidates:
1) Attempt any three questions from each section.
2)  Answer to the two sections should be written in separate answer books.

3)  Use of logarithmic table, slide rules, Mollinear charts, electronic pocket calculator
and steam table is allowed.

4) Neat diagrams must be drawn wherever necessary.

SECTION -1

Q1) a) In a bolt factory machines M,, M,, M, manufactures 25, 35 and 40
percent of the total respectively of their product outputs 3, 4 and 2% are
defective bolts respectively. One bolt is drawn at random from the product
and is found to be defective. What is the probability that it is manufactured
by the machine M,? [7]

b) A random variable has the following probability distribution :
X! 4 6 7 10
p(X): 02 04 03 0.1

Find the expectation and standard derivation of the random variable. [7]

c) Define the statistical definition of probability and point out its limitations.|4]
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02) a) If 5% of the electric bulbs manufactured by a company are defective,

b)

using poission distribution find the probability that in a sample of 100
bolts

i)  none is defective
ii) 5 bulbs will be defective

(Given that e = 0.007) [8]
Explain with examples applications of normal distribution in civil
engineering. 8]

03) A contractor has kept the data as regards the delays and penalities on his
previous construction projects, as given below :

04)

a)

b)

Project | Delays in Penalities
days in Rs.

1 30 10,00,000

2 5 2,00,000

3 20 5,00,000

4 60 30,00,000

5 10 4,00,000

6 80 40,00,000

7 6 3,00,000

8 50 30,00,000

9 15 15,00,000

10 40 20,00,000
Using monto Carlo simulation simulate the mean delay and mean penalty
which contractor should consider for 6 % his future projects. [16]

Explain gritt’s waiting line model applications in equipment management
with an example. [6]

Explain in detail : [10]
i)  Vorster — sears model.
i) Lox Model.
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05)

06)

Q7)

a)
b)

b)

a)

b)

SECTION - I1

Explain the role of regression analysis in resource management. [6]

Calculate the coefficient of correlation between x and y series from the
following data and calculate its possible error and coefficient of
determination also : [10]

x: 62 72 98 76 8 56 76 92 & 49
y: 112 124 131 117 132 9 120 136 97 85

Explain utility of quality control charts in concreting activity through a
graphical representations. [6]

In trying to evaluate the effectiveness in its advertising campaign, a firm
compiled the following information : [10]

Year: 1968 1969 1970 1971 1972 1973 1974 1975
Adv.Exp: 12 15 15 23 24 38 42 48
(in Rs. 000)

Salesin: 5.0 5.6 5.8 7.0 7.2 8.8 92 93
(lakh)

Calculate the regression equation of sales an advertising expenditure.
Estimate the probable sales when advertising expenditure is Rs. 60,000

Explain the following : [10]
i)  Sampling method.

i) EOQ-Derivation to be performed to determine optimum cost of
inventory.

In a certain bivariate distribution S, =2,S, =8, =5,r,=0.7,r,, =1, =
0.5 [8]
Find : i)  Partial correlation coefficientr ,,
i) multiple correlation coefficientR,

i) Regression coefficient b, ,
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08) a)

b)

[4760] - 1

In a sample of 400 parts manufactured by a factory the number of defective
parts was found to be 25. The company however claimed that only 5%
of their product is defective. Is the claim tenable. Tabulated value of Z at
5% level is 1.645. [8]

A simple random sample of size 40 is drawn from a finite population
consisting of 110 units. If the population S.D is 12.4, find the standard
error of sample mean when sample is drawn [8]

i)  Withreplacement.

i)  With out replacement.
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M.E. Civil (Construction & Management)
VALUE ENGINEERING
(2008 Course) (Semester - I)

Time : 4 Hours] [Max. Marks : 100
Instructions to the candidates:
1) Answer any 3 questions from section I and any 3 questions from section II.
2) Answers to the 2 sections must be written separately.
3) Figures to the right indicate full marks.
4) Make suitable assumptions as necessary and take suitable data wherever required.
5) Use of calculators is allowed.

SECTION - 1

Q1) Define value. Discuss 3 essential requirements for any commodity to possess
value. Differentiate between cost, price and value with proper examples.
[2+6+10]

02) Discuss with examples from a construction project the primary and the
secondary functions of conducting value analysis. [16]

03) Elaborate on the different factors which affect value of a property made of
land and building. [16]

04) Discuss the different objectives of value engineering. Also highlight various

applications of value engineering in civil engineering. [16]
SECTION - 11

05) Elaborate the various principles of value analysis. Also discuss the various

phases involved in the same. [18]

06) Perform life cycle costing for a rail over bridge considering a total life of 50
years. [16]

PT.O.



Q7) Compare and contrast between the traditional and the discounted cash flow
methods which are used in value engineering. [16]

08) Explain in detail the following: [16]
a) Time value of money.
b) Reversionary value.
c) Break Even Analysis.

d) Scenario and Sensitivity analysis.
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M.E. (Mechanical) (Heat Power)
REFRIGERATION TECHNOLOGY
(2008 Course) (Elective-I) (Semester-1I) (502104-B)

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

1)  Answer three questions from each section.

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

3)  Neat diagrams must be drawn wherever necessary.

4)  Figures to the right indicate full marks.

5)  Use of logarithmic tables, mollier charts, electronic pocket calculator is allowed.

6)  Use of different charts and data tables is allowed.

7)  Assume suitable data if necessary.

SECTION-I

Q1) Two-stage cascade refrigeration system operating between the pressure limits
of 0.8 and 0.14 MPa. Each stage operates on an ideal vapor-compression
refrigeration cycle with refrigerant R 134a as working fluid. Heat rejection
from the lower cycle to the upper cycle takes place in an adiabatic counter-
flow heat exchanger where both stremas enter at about 0.32 MPa. If the mass
flow rate of the refrigerant through the topping cycle is 0.05 kg/s. Determine:

a)
b)

c)

02) a)

b)

[16]
The mass flow rate of refrigerant through the bottoming cycle,

the rate of heat removal from the refrigerated space and power input to
the compressor, and

Coefficient of performance of this cascade refrigerator. State assumptions
if any. Show the cycle on T-s and p-h diagram. Use data tables or P-h
chart for R 134a.

What do you understand by “Thermodynamic Irreversibility”? Discuss
the effect of irreversibility on the vapour compression cycle of
refrigeration with the help of T-s diagram. [10]

Explain eutectic point & typical applications for secondary refrigerants.
[6]
PTO.



03) a) Explainin brief, the guidelines for refrigerant piping design.

b) Explain Selection of Compressors.

c) Explain design & selection criteria for condensers.

[6]
[6]
[6]

04) A multi-evaporator, pressure regulating valve and single compressor vapour
compression refrigeration system working with ammonia. The refrigeration
capacity of high temperature evaporator operating at—6.7 °C is 5 TR, while it
is 10 TR for the low temperature evaporator operating at —34.4°C. The
condenser pressure is 10.8 bar. Assuming saturated conditions at the exit of
evaporator and condenser, ammonia vapour to behave as an ideal gas with
gas constant of 0.4882 klJ/kg k and isentropic index of 1.29 and isentropic

compression.

a) Find the required power input to compressor in kW.

[16]

b) Find the required power input in kW if instead of using a single
compressor and pressure regulating valve, individual compressors are
used for the low and high temperature evaporators.

c) Draw schematic diagram and P-h chart for (a) and (b).

d) Comment on results with reference to power inptu, maximum compressor

discharge temperature & volumetric efficiency for (a) & (b).

Use the following data for ammonia:

[4760]-100

T,°C | P, (kPa) | h,(ki/ke) | h,.(kl/kg)
344 | 9598 44.0 1417
6.7 331.8 169.1 1455
27.7 1080.0 330.4 1485
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05) a)

b)

SECTION-II

List the heat sources available for driving the absorption units. Explain
the working of single effect and double effect systems for cooling. [8]

A R-22 compressor with bore of 0.1 m and stroke of 0.08m runs at
750 rpm. The clearance volume ratio is 0.04. It runs between the
evaporator and condenser temperatures of —10°C and 45°C respectively.
The isentropic index k of compression is 1.1163. [8]

i)  Determine the mass flow rate, refrigerating capacity and the work
requirement if the mechanical efficiency is 90%.

Compare the results of isentropic work requirement determined using
the superheat table.

i) Ifthe isentropic efficiency of the compressor is 80%, determine the
index of compression and compare the results for work requirement
and discharge temperature.

Use following data for R-22.

A) From saturation table

T(°C) P v, h, hg s,
-10 3.55 | 0.0654 34.25 | 247.37(0.9473
45 17.209 | 0.0133 | 101.76 | 261.95 | 0.8697

B) From superheated table
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Superheat | 20°C 30°C 40°C
\% 0.0152 0.0161 0.0169
h 280.95 289.87 298.66
S 0.9270 0.9530 0.9781




06) In an aqua-ammonia absorption refrigeration system the vapour leaving the
dephlegmator may be assumed to be 100% rich saturated ammonia at 40°C.
The condenser and evaporator temperatures are 40°C and —20°C respectively.
The absorber and generator temperatures are 30°C and 170°C respectively.
The weak solution leaving the generator cools down to 50°C in the preheating
heat exchanger. Determine the mass flow rates and heat transfer rates on one
TR basis and the COP. Draw the schematic diagram of the system. [16]

Q7) a) Find the end states of isentropic compression between the saturation
pressure at —20°C evaporator temperature, statel, to saturation pressure

at 35°C condenser temperature, state 2 for refrigerant CHCIF,,. [8]

b) Describe the working principle of thermostatic expansion valve with the

help of neat sketch. [8]

08) Write short notes on (Any Three) (with the help of neat sketches): [18]

a)  Multistage Thermo electric refrigerator.
b) Electrolux refrigerator.
c) Thermoelectric Refrigerator.

d) Working of Scroll compressor and its applications.
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M.E. (Civil) (Construction Management)
APPLICATIONS OF STATISTICALMETHODS IN
CONSTRUCTIONS
(2013 Pattern)

Time : 3 Hours] [Max. Marks : 50

Instructions to the candidates :

D
)
3)
9
5
6)

01) 2)

b)

02) a)

Each question carries 10 marks.

Solve any 5 questions out of 8.

Neat diagrams must be drawn wherever necessary.

Figures to the right side indicate full marks.

Use of logarithmic tables, slide rule, electronic pocket calculator statistical tables
is allowed.

Assume suitable data, if necessary.

Quality control department are doing spot checks of quality of construction
work. Historically 8 out of 10 such checks produce good quality result. If
QC department is going to perform 6 quality checks, find the chances of
getting exactly 3 favorable results from this group of check. [4]

An attempt to bid a construction project succeeds twice as often as it
fails. What is the probability that in next five trials there will be [6]

i) 3 successes
if) at least 3 successes

In 1000 extensive sets of trials for an event of small probability the
frequencies ‘f” of the number ‘x’ of success are found to be [8]

x| O I 23 ]4]|5]|6]|7

f [305]365(1210| 80|28|9 |21

Assuming to be a Poisson distribution calculate it mean, variance and
expected frequencies for the Poisson distribution with same mean.

b) Explain the utility of probability distribution in construction mangement.

2]

PTO.



Q3) a) Inaconstruction company the number of employees, average wages per
employee and variance of the wage per employee for two company are

given below [6]
Company A Company B

Number of Employees 100 200

Average wage per

Employee (Rs) 5000 8000

Variance of wages per

Employee 6000 10,000

Which company has more uniform wages?

b) Discuss various measures of dispersion used in quality control of concrete.

[4]

04) a) Calculate Spearman’s rank correlation coefficent between the X and Y

X |18 |36(98(25]|75]|82]92 |62 (65 |35

Y | 84|51[91|60|68|62 |86 58 | 35|49 [6]

b) Discuss the different test available for goodness of fit. [4]

05) The relationship between X and Y is given below find the coefficient of
correlation and coefficient of variation [10]

X 148 49| 50| 51|52 | 53| 54| 55| 56| 57

Y |100|105]| 104|107 |111 | 115|125 130|132 {135

06) a) What is regression analysis? How does it help in construction business
decision making. [3]
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b) For given data find regression of Y on X

X170 |167] 162|163 | 167|166 |169 (171 (164 [165

Y| 168 [167| 166|166 | 168|165 |168|170| 165| 168 [7]

Q07) a) What is simulation? Explain different types of simulation and state the
applications of simulation. [6]

b) Discuss Griffi’s waiting line method. [4]

08) a) Discuss any three mathematical tools with examples of useful for
forecasting construction projects risks. [6]

b) Explain EOQ anaylsis with example of materials management. [4]
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Total No. of Questions : 8]

P4099

Time :

3 Hours]

Instructions to the candidates:

D
2)
3)
9
5

01)

02)

03)

Answer any one from questions 1 & 2,3 & 4,5 & 6,7 & 8.

[4760] - 1002
M.E. (Civil) (Construction & Management) (Semester - I)
MANAGEMENT AND PROJECT PLANNING IN
CONSTRUCTION
(2013 Pattern)

SEAT No. :

Neat sketches must be drawn wherever necessary.

Figures to the right indicate full marks.

Assume suitable data, if necessary.
Use of logarithmic tables, slide rule, Mollier charts, electronic pocket calculator

and steam tables is allowed.

[Total No. of Pages : 2

[Max. Marks : 50

a) Write a short note on Modern Scientific Management.
b) Importance of planning in Life Cycle of Project.

OR

[S]
[S]

Explain the clearance procedure for proposed Chakan International at Pune.

[10]

a) What kind of periodic monitoring is done in a network cost system? [5]

[10]

b) Following table gives the data about durations & costs,
Activity Time (Weeks) Cost
Normal Crash Normal Crash
1-2 5 2 6000 9000
2-4 6 3 7000 10000
1-3 4 2 1000 2000
3-4 7 -+ 4000 8000
4-7 9 5 6000 9200
3-5 12 3 16000 19600
4-6 10 6 15000 18000
6-7 7 - 4000 4900
7-9 6 - 3000 4200
5-9 12 7 4000 8500

Indirect Cost : 1000 per week

PT.O



04)

05)

006)

Q7)

08)

Draw the network and find out Critical Path for project.
Find out total project costs.
Carry out stage by stage compression of network.
Find optimal duration & minimum cost.
OR
Focus on Coordination & reporting techniques in construction. [7]

Write a short note on Softwares used in Construction Scheduling.  [8]

[lustrate the problem of scheduling in view of resource constraints with

the help of an example. [10]

Discuss the basic principles of Network Cost System. [5]
OR

Explain management roll in safety at construction site. [7]

Focus on workmen compensation Act. [8]

What is time lapsed photography techniques? Explain with an example.[5]

Which are the charts & diagram used in construction, explain string

diagram. [S]
OR

Why incentive schemes are required? Quote an example. [5]

“Maintaining of incentive schemes is based on implementation experience”,

Support the statement. [5]

OO NO NS
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[4760]-1003 [Total No. of Pages : 2
M.E. (Civil) (Construction & Management)
CONSTRUCTION TECHNOLOGY
(2013 Credit Pattern) (Semester-I)

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

1)  Answer any five questions.

2)  Figures to the right indicate full marks.

3)  Neat diagrams / figures must be drawn wherever necessary.
4)  Assume suitable data / information wherever required.

Q1) a) Explainin detail construction of Micro tunneling in Metropolitan cities.
[S]

b) Explain in detail the process of chemical grouting under water. [5]

Q2) a)  Write detail note on “Tunneling in soft strata”. [5]

b) Explain with suitable sketches sequence of lowering reinforcement cage
in a diaphragm wall panel and list out precautions taken during placement
of reinforcement cage. [5]

03) a) Explain in detail “Concrete mix design by any one of the methods”. [5]

b) A cofferdam is to be constructed prior to construction of bridge pier.
The depth of pier below bed level in is 5 m. The depth of water above
bed level is 3m. Select suitable shape of the cofferdam and steel sheet
piles. Draw neat sketch and explain step by step sequence of construction
of coffer dam and removal of sheet piles after completion of bridge pier
construction. [5]

04) a) Explain with neat sketch/s underwater concreting using tremie method.
Write problems and precautions to be taken during tremie concreting.

5]

b) Explain in detail construction of “Soldier pile coffer dam”. [5]

PTO.



05) a)

b)

06) a)
b)

Q7) a)

b)

08) 2)

b)

Give reasons of failures of bored piles and precautions taken during
construction. [5]

Explain in detail construction of “Box caissons for breakwater walls”.

[S]

Explain with sketches the sequence of construction of Micro piles. [5]

Explain the problems and remedial measures during construction of well
foundations. [5]

Write notes on: [5]
i)  Construction equipment management.
i)  Selection of construction equipments for bridge project.

Explain in detail with sketches “Grouting equipments”. [5]

Explain the necessity of maintaining “Log books” and “History books”
for construction equipments. [5]

Explain “Planning and Transportation of Crawler mounted equipments
on highways / expressways for short and log distances”. [5]
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P4100 [4760]- 1004 [Total No. of Pages :2

M.E. (Construction Management)
RESEARCH METHODOLOGY TREATMENT
(2013 Credit Pattern) (Semester- I)

Time : 3 Hours] [Max. Marks : 50
Instructions to the candidates:
1) Solve any 5 full questions

Q1) a) Explain the errors in selecting a research problem. [5]

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

Q2) a) Enlistvarious Research funding agencies. Discuss about any one in detail.

[S]

b)  With suitable example explain Quantitative research. [5]

03) a)  Explain the significance of Literature review in Research. [5]
b) Discuss the sources of error in measurement. [5]

04) a) Discuss the advantages of Likert-type Scaling method. [5]
b) Explain the sources which can and/ or should be used for selecting a
research problem [5]

05) a)  Explain the Null hypothesis and Alternative Hypothesis. [5]

b) Write a note on ‘principal components method of factor analysis’. [5]

06) a)  Write a note on “ Analysis of Variance”. [5]

b) Explain Important Non-parametric tests for Hypothesis testing. [5]

PTO.



07) a)  Discuss the steps involved in publishing a research idea in a journal. [5]

b) Explain the format for writing a research report. [5]
08) a) Explain the importance of patenting a research idea. [5]
b)  Write a note on “plagiarism in research” [5]

¢ ¢
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[4760]-1005

M.E. (Civil) (Construction Management)
CONSTRUCTION CONTRACTS ADMINISTRATION
AND MANAGEMENT

(2013 Pattern)

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

1)  Solve any 5 questions out of 8.

2) Each questions carries 10 marks.

3) Neat diagrams must be drawn wherever necessary.

4)  Figures to the right indicate full marks.

5) Assume suitable data, if necessary.

Q1) & Compare & contrast between Lump Sum, Cost plus & EPC contracts
giving suitable examples. [6]

b) Define contract as per ICA 1872 and explain the various conditions
necessary for the formation of valid contract? [4]

Q2) @ State the circumstances under which the lowest tender is rejected? [5]

b) Enlist the different documents required for preparation of Tender?[5]

Q3) @ Explain the formation of the DRB & explain how many members gets
replaced in case of necessity? [3]

b) Draft various pre-qualification necessary to execute a Thermal Power

Plant of worth of 2000 crores to be completed in 3 calender year.
Assume suitable data as required. [7]

P.T.O.



Q4) Write a brief meaning / Provision for following under FIDIC conditions-

RED BOOK. [10]
ad Tests on completion & Tests after completion
b) Employer's personnel & Contractor's personnel
c) Provisional sum work & Day work schedule
d) Force Mageure
Q5) @ Discuss the advantages of DRB over dispute resolution mechanism.[5]
b) Explain "Breach of Contract” and its subsequent consequences as
formulated in the ICA (1872) based on various sections? [5]
Q6) @ Discuss "Ingtitutionalized Arbitration” and explain its advantages over
conventional arbitration? [6]
b) Define-Arbitration in context with Tender. State its purposes. [4]
Q7) @ Describe the clauses of escalation of cost: [6]
1)  Escalation formulafor material cost
i) Escalation formula for Labour cost
b) Explain in detail-Subletting of contract? [4]
Q8) @ Write a short note on-Conciliation related to contract. [5]
b) Explainin detail - Defect Liability Period. [5]
vV v V
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[Total No. of Pages : 2
[4760] - 1006

M.E. (Civil) (Construction Management)

PROJECT ECONOMICS AND FINANCIALMANAGEMENT

(2013 Pattern)

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

)
2
3)
9
3

6)
Q1) 2)
b)

02) a)

b)

03) a)

b)

Each question carries 10 marks.

Solve any 5 questions out of 8.

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

Use of logarithmic tables, slide rule, electronic pocket calculator and statistical
tables is allowed.

Assume suitable data, if necessary.
What are the functions of cash management? [5]

Explain the status of present economy in the context of smart city
development in India and its importance in Infrastructure sector. [5]

Explain how working capital requirements are determined by a
contractor’s organization executing construction work for client.  [7]

Discuss the strategy for effective cash management? [3]

The details of production costs and revenues of a project are as under
Total Cost Rs. 65,000
Fixed cost Rs.25,000
Sales (8000 Units) Rs.80,000

Find the break Even point in terms of number of units. What should be
the output if the profit desired is Rs. 20,0007 [7]

Explain objectives of financial appraisal. [3]

PTO.



04) a)

b)

05) a)
b)

06) a)
b)

Write the importance of recent trend and in the issue of debentures. [4]

A construction company is considering an investment proposal, involving
an initial cash outlay of Rs. 45 lakh. The proposal has an expected life of
7 years and zero salvage value. At a required rate of return of 12%, the
proposal has a profitability index of 1.182. Calculate the annual cash
inflows. [6]

What are the objectives or functions of budgeting, budgetary control?[S]

Explain the stages of venture capital planning. [5]
Explain stages of venture capital planning [6]
Write a short note on budget manual (4]

07) Define any 5 ratios useful in financial planning, analysis, control and explain

their utility with the examples [10]
08) With reference to Smart city development project explain [10]
a) Various means of finance which were used for completion of entire project

b)

from its origin.

Financial management at each stage of project

SISIS
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M.E. (Civil) (Construction & Management)
OPERATIONS RESEARCH

(2013 Credit Pattern) (Semester -1I)
Time : 3 Hours] [Max. Marks : 50

Instructions to the candidates:

D
2)
3)
9

Q) a)

b)

Q2) 2)

b)

Answer any five questions.

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

Solve the following LPP by Simplex method. [6]
Maximize Z = 3X, + 5X, +4X,

Subject to,

2% +3X,<8

2X, + 5%, <10

3X, +2X, + 4%, <15

and X,%,,%=0.

Explain in detail “Managerial Decision making process’. [4]

Write short notes on. [6]
i)  Optimization techniques & its applications in civil Engineering.
i) Convex and concave functions

Write detail note on “Sensitivity Analysis™. [4]

PTO.



03) 2)

b)

04) 2)

A company has 3 factories A, B and C which supply materials to 4 ware
houses 1,2,3 and 4. The unit cost of supply and demand conditions are

as follows: [6]
Destination
Source Supply
d 1 2 3 4
A 42 48 38 37 160
B 40 49 52 51 150
C 39 38 52 43 190
Demand | 80 90 110 160

Find initial basic feasible solution by Least cost method & VAM.
Write note on (4]
i)  Principle of optimality

i)  Recursive Equation

A Department has 5 employees with 5 jobs to be performed and the time
in hours is given in following table. Allocate jobs to employees to minimize

the time.

Tobs Employee

1 2 3 -+ 5
A 10 5 13 15 16
B 3 9 18 13 6
C 10 7 2 2 2
D 7 11 9 7 12
E 7 9 10 4 12

b) Explain in detail “Decision Under Risk”.

[4760]-1007
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05) a)

b)

06) a)
b)

Q7) a)

b)

08) a)

b)

Use Fibonacci method to maximize Z = 8 — 0.1x? within the interval
0 to 100 with an accuracy of 0.1%. Carryout first four iterations.  [5]

Explain in detail “Hessian Matrix”’. [5]
Explain in detail Multivariate optimization without constraints. [5]
Explain in detail “Local and Global optima™. [5]

Explain characteristics and applications of Queuing theory in Civil
Engineering. [5]

Explain the terms. [5]
i)  Net present value
i) Payback period

i) Internal rate of return

Find an optimal sequence for the following sequencing problem of four
jobs and five machines when passing is not allowed. It’s processing time
(in hours) is given. [5]
Tob Machine

M, M, M, M, M
A 7 5 2 3 9
B 6 6 4 5 10
C 5 -+ 5 6 8
D 8 3 3 2 6

Also find the total elapsed time.

Write note on “Replacement models”. [5]
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[4760] - 1008

M. E. (Civil) (Construction Management)

ENERGY AND ENVIRONMENT FOR SUSTAINABLE
DEVELOPMENT

(2013 Pattern)
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) Use of Calculator is allowed.

5) Assume Suitable data if necessary

Q1) a) Explain in detail the importance of EIA for any one of the mega civil
engineering project like Railway or Nuclear power Plant. [5]

b) Explain what you understand by the term Public Private Partnership in

civil engineering projects? Also explain the importance of corporate social
responsibility towards environmental conservation. [5]

02) a) Explain the concept of green procurement and green contracts. How
different is a green contract from conventional civil engineering contract?

Explain the differences with suitable clauses and examples. [5]
b) Discuss in detail the roles and responsibilities of various stake holders in
a green contract system? [5]

03) a) Explain the concept of primary energy and embodied energy with example
of concrete manufacture. Discuss the impact of additives like flyash and

silica fume on energy requirements of concrete production. [5]

b) Explain what you understand by socio-environmental impact assessment
with an example of hill road construction in tribal areas. [5]

PTO.



04) a)

b)

05) a)

b)

06) a)

b)

Q7) a)

b)

08) a)

b)

Explain the terms carbon credits, carbon trading and clean development
mechanisms with suitable examples. [5]

Discuss in detail the UNFCC protocols for carbon trading. [5]

Enlist and explain different collection mechanism to harness solar energy.
Also discuss relative merits and limitations of each mechanism. [5]

Explain in detail the site selection criteria for wind mill location. Enlist
various organizations involved in the wind energy sector in India.  [5]

What do you mean by the term smart materials? Enlist four different
examples of use of smart materials in energy conservation in civil
infrastructure. [5]

Discuss the performance factors of hydro power plants with respect to
solar plants and wind energy plants with merits and limitations. [5]

With the suitable sketch explain in detail the concept of green roof and
cavity wall construction as a measure for energy conservation in built
environment. [5]

Discuss in detail the components, losses and efficiency factors related
to building energy management system. [5]

Enlist the various losses incurred in generation, transmission and
distribution of electricity.Explain various measures adopted to minimize
these losses. [5]

Enlist and explain the concept, production procedure, energy conservation
aspects involved in any two low cost construction materials you have
studied for possible application in construction industry. [5]

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

P4595 [4760] - 1009 [Total No. of Pages :2

M.E. (Civil) (Construction Management)
TQM IN CONSTRUCTION
(2013 Credit Pattern) (Semester -11I) (Elective - IT)

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

1) Answer any 5 questions out of 8.

2) Figures to the right indicate full marks.

3) Make suitable assumptions as necessary and take suitable data as required.

4) Use of Calculator is allowed.

Q1) Compare the quality definitions as given by different researchers with an example
for each definition. Distinguish between quality, QC, QA, TQC and TQM
with examples. [5+5]

02) Explain the use of
a) Control charts in monitoring quality of concrete. [5]

b) Fishbone diagram in analysing causes of defects in plastering work. [5]

03) What is Rework? What are its various causes? How rework can be prevented?
Discuss the modules of the PRRT software which enable the quality manager
to control the defects. [1+2+2+5]

04) Discuss with examples. [10]
a) PDCA cycle

b) Quality circles
c) QIT

PTO.



05) a) Compare and contrast between ISO 9001 and ISO 9004 standards.
Which standard is more suitable for the TQM? Why? [4+2]

b) Discuss with examples the ISO principle of “Process based approach™.
What are the advantages of this approach as compared with the traditional
approach? Explain. [3+1]

06) Discuss barriers which exist today in the Indian construction sector as regarding
the implementation of the TQM policies and suggest measures to overcome
them. [7+3]

Q7) Discuss application of six sigma in improving the quality of [10]
a) Formwork item
b) Concreting item
c) Steel Reinforcement item

d) DLC used on a road

08) Explain in detail:-

a) CIDC-CQRA rating. (4]

b) Internal Audits. [3]

c) Customer delight. [3]
T {3 13
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Total No. of Questions : 8] SEAT No. -

P3782 [4760]-101 [Total No. of Pages : 3
M.E. (Mechanical-Heat Power)
ENERGY CONSERVATION AND MANAGEMENT
(2008 Course) (Elective-I) (Semester-I) (502104 (C))
Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:
1)  Answer any three questions from each section.
2)  Answer of two sections should be written in separate answer books.
3)  Neat diagrams must be drawn whenever necessary.
4)  Figures to the right side indicate full marks.
5)  Use of calculator, log tables and electronic calculator is allowed.
SECTION-I
Q1) a) Statethe need of energy conservation in India with reference to the present
scenario. [8]
b) Explain briefly about the various energy conservation schemes. [8]
02) a) Explain briefly about the simple payback period, return on investment,
net present value, Life cycle costing and internal rate of return methods
indicating the limitations of each method. [10]
b) State Indian Electricity rules and regulations followed in energy audit
program. [8]
03) a)  Write in short the steps involved in energy audit of air conditioning system.
[8]
b) Explain briefly about the operation of a combined heat and power plant

with a schematic diagram. Also, state how energy can be conserved
from such plants. [8]

PTO.



04) 2)

In a natural gas fired boiler the air to fuel ratio is maintained at 10 Nm?/
Nm? of gas. An air preheater is installed to recover the waste heat, which
brings down the exit flue gas temperature from 220°C to 170°C. If inlet
air temperature to air preheater is 30°C, find out the exit air temperature.
Assume that the specific heat of flue gas and ambient air is equal.  [8]

b) Which are the Most Common Problems in steam generators? Explain
how to prevent them. [8]
SECTION-II
05) Explain Any Three of the following: [18]
a) Automatic power factor controller.
b) Technical aspect of energy efficient motors.
c) Silent features of current Electricity act.
d) Demand side management.
06) a) Explain how LEDs are efficient than compact fluorescent lamps.  [6]
b)  Write a short note on: [10]
i)  Luminous efficacy.
i) Energy efficient windows.
Q7) a) Why variable speed drives can save energy in pumping systems. Explain
using head flow curve. [8]
b) Explain the energy saving opportunities in heat pumps, refrigeration and

air conditioning units. [8]

[4760]-101 2



08) A cogeneration system in a paper plant is operated by a coal fired boiler. The
steam from the boiler drives a back pressure turbine. The cogeneration plant
parameters are given below.

Rated output 3000 kW

Live steam pressure 3.4 MPa

Live steam temperature 435°C

Steam pressure at turbine outlet 1.45 MPa
Steam temperature at turbine outlet 335°C

Steam flow rate 79 TPH

Inlet Enthalpy at 3.4 MPa 3305.24 kJ/kg
Outlet Enthalpy at 1.45 MPa 3116.44klJ/kg
Boiler feed water temperature 80°C
Operation 8000 hrs/annum
Cost of coal Rs. 2500/tonne

i)  Calculate the efficiency of the turbine.

i)  Calculate the efficiency of the boiler if coal at 18 TPH is fired at a calorific
value of 16736 kl/kg.

iii) The turbine efficiency can be increased to 73% at cost of Rs. 2 crores
and the boiler efficiency can be increased to 83% at a cost of Rs. 1 crore
which of these investments will have a shorter payback? [16]

[4760]-101 3



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

P4385 [Total No. of Pages : 2

[4760]-1010
M.E. (Civil) (Geotechnical Engineering)
ADVANCE SOIL MECHANICS
(2013 Pattern)

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

01)

02)

03)

04)

1)  Answer any five questions.

2)  Neat diagrams must be drawn wherever necessary.

3) Figures to the right indicate full marks.

4) All questions carry equal marks.

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

6) Assume suitable data, if necessary.

Explain (a) Stress tensor and (b) Strain tensor by giving suitable matrix form.
Also, Explain the meaning of each term included in matrix. [10]

Explain Boussinesq’s theory for calculating vertical stress in soil bodies at the
surface of semi-finite soil mass for (a) Concentrated load and (b) Distributed
circular load. [10]

What is stress path? Explain Lambe’s stress path for following cases : [10]
a) Effective stress path.

b) Total stress path.

c) Path of total stress minus static pore pressure.

Explain the Rankine’s Analytical method for cohesionless backfill using
Mohr’s circle to estimate :

a) Earth pressure at rest
b) Active Earth pressure
c) Passive Earth pressure.

Also, state the assumptions made in Rankine’s theory. [10]

PTO.



05)

06)

07)

08)

Explain the lateral earth pressure on Braced sheet pile walls or strutted
excavation for (a) Cohesionless soil and (b) Clayey soils as proposed by
Terzaghi & Peck. [10]

Write the basic equations for (a) One dimentional consolidation & (b) Three
dimentional consolidation equation for radial flow. Comment on the solution
obtained by Terzaghi and Rendulic for above two cases by giving the relation

between time and degree of consolidation. [10]
Explain the construction of flow nets for hydraulic structures on
nonhomogeous subsoils. [10]
Explain the terms giving suitable equations and their significance. [10]

a) The Seepage force per unit volume of soil mass.
b) Seepage force.
c) Critical hydraulic gradient.

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

P4596 Total No. of Pages : 2
[4760] - 1011 Hotal No. of Pages

M.E. (Civil) (Semester - I)
GEOTECHNICAL ENGINEERING

Ground Improvement Techniques
(2013 Pattern)

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

1) Answer any five questions.

2) Neat diagrams/figures must be drawn wherever necessary.

3) Assume suitable data/information wherever required.

4) Figures to the right indicate full marks.

Q1) a) Explain the types of atomic bonds in clay mineral. [5]
b) Explainin detail stabilization of granular soils. [5]

02) a) Enlist the sheet structures of major clay mineral families. Explain in detail
with neat sketch "Illite structure". [5]

b) Write the effects of chemical stabilization on index and engineering
properties of soil. [5]

03) a) Explain the various factors affecting the effectiveness of cement
stabilization". [5]

b) Explain in detail "Laboratory testing of bitumen stabilized soils". [5]

04) a) Explainthe process of lime stabilization including soil - lime reaction.[5]

b) It is proposed to use fly ash for stabilizing expansive soil during road
construction. The depth of expansive soil is @ 4.0 m. The fly ash
stabilization is to done for expansive soil prior to construction of base
course. Explain in detail the method of soil stabilization. [5]

05) a) Explain in detail "Electro kinetic method of stabilization of soils".  [5]

b)  Write detail note "Constrution of stone columns and its applications in
various Civil Engineering projects". [5]

PTO.



06) a) Write note on "Heating and freezing methods of stabilization". [5]

b) Explain in detail "Deep compaction of soils by Vibro-floatation".  [5]

07) a) Explain in detail "Design of Lime column foundations". [5]

b) Explainin detail "Jet grouting and its suitability with field conditions".[5]

08) a) Explain in detail with suitable sketches "Granular trench stabilization".[5]

b)  Write note on "Quality control, testing and effectiveness of grouting".[5]

ARMXRM™XR
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Total No. of Questions : 8] SEAT No. -

P4597 [4760]-1012 [Total No. of Pages : 2
M.E. (Civil) (Geotechnical Engineering)
ROCK MECHANICS
(2013 Credit Pattern) (Semester-I)
Time : 3 Hours] [Max. Marks : 50

Instructions to the candidates:
1)  Answer any five questions.
2)  Figures to the right indicate 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 diagrams must be drawn wherever necessary.

Q1) a) Write a short note on Rock Anchor with respect to design and quality
control.

]

b) Enlist the factors affecting the Rock mass Rating (RMR)? Explain RMR
by using strength of rock. [5]

02) a) Explain with diagram Hydraulic fracturing method for determination of

stresses in rock. [5]
b)  Write a short note on Rock bolting. [5]
03) a) Write a short note on Rheological properties of rock. [5]

b) What are the various types of grouting materials explain any one material
in detail. [S]

04) a) Explain in brief about Hook-Brown failure criteria for rock masses. [5]

b)  Write a short note on Creep in rock masses. [5]

PTO.



05) a)

b)

06) a)

b)

Q7) a)

b)

08) a)

b)

Enlist the factor affecting rupture behavior of rock. Explain any one in
detail. [5]

Write down the short note on theoretical conditions for fracture initiation.

[S]

Explain the structural discontinuities in rock masses leading to progressive
failure. [6]

Write a note on Elastic and non linear behavior of rock. [4]

Explain with help of neat sketch the various modes of foundation failure
on rock. [6]

Write a note on subsiding and swelling of rocks. [4]

What are the various modes of failure of hard rock slopes? Explain it
with help of sketch. [4]

Explain the effect of tunnel direction on rock mass support requirement.

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

P4102 [4760]- 1013 [Total No. of Pages :2

M.E. (Geotechnical Engineering)
RESEARCH METHODOLOGY
(2013 Credit Pattern) (Semester- I)

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

1) Solve any 5 questions

2) Figures to the right indicate full marks.

Q1) a) Write a note on Experimental and non-experimental hypothesis-testing

research with example. [5]

b) Enlistatleast 4 different research funding agencies.Explain details about

any one [5]

02) a) Explain the general format of a research proposal. [5]
b) What are the criteria’s for a good research. [5]

03) a)  Explain the purpose of a literature review. [5]

b) Explain the Graphic rating scale and Itemized rating scale techniques.|[5]
04) a) Write the advantages and disadvantages of Internet as a source of a

Literature review. [5]

b) Explain the advantages and Limitations of Likert-type Scale. [5]

05) a)  Write a short note on Chi-Square test as a non-parametric test of testing

hypothesis. [8]

b) Enlist the Important Parametric tests for Hypothesis testing. [2]

06) a)  Explain the centroid method of factor analysis. [5]
b) Explain the conditions for the application of Chi-Square test. [5]

PTO.



Q7) a) Discuss different types of reports. [5]

b) Explain the factors to be considered for effective presenting a research.

[S]

08) a) Write a note on plagirism in research. [5]

b) Discuss in brief the important factors needed for a Technical report. [5]
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P4534 [Total No. of Pages :2
[4760]-1014

M.E. (Civil) (Geotechnical Engineering)
ADVANCE FOUNDATION ENGINEERING

(2013 Pattern) (Semester - 11)

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

1)  Answer any five questions from Eight questions.

2) Figures to the right indicate 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 diagrams must be drawn wherever necessary.

Q1) a) Explain the importance of measurement of ground water level during
subsoil exploration program and discuss the test procedure to determine

GWT on field. [4]
b) Explain the criteria for spacing and depth of bores used in subsoil
exploration program. [6]

Q2) a) Write a detailed note on subsoil exploration report covering the aspect
of importance, contents and attachments. [4]
b) Following data is collected in cone penetration test on the field. [6]
1)  Ground water table is located at 3m depth below ground surface
i)  The unit weight of soil is above and below the ground water is
17.8kN/m? and 19.6 kN/m? respectively.
iii) The cone penetration resistance at depth of 9m is 0.82 M/m?
Determine the undrained cohesion,Cu.

Q3) a) A square footing of size 1.5m x 1.5m is to be constructed in a sandy
soil having y = 18 KN/m?3, C = 0 and ¢"' = 30°. The footing is proposed
to be located at a death of 0.9m. Assume that the one - way load

eccentricity e=0.15m. Determine the ultimate load, Q .. [6]
b) Enlist the various types of bearing capacity of failures and explain any
one in detail. [4]

P.T.O.



Q4) a)

b)

Q5) a)

b)

Q6) a)

b)

Q7) a)

b)

Q8) a)

b)

Write a note on Approximate flexible method for raft foundation design.

[4]
A raft foundation with dimension 12m x 10m is to be constructed
over sand deposit. The depth of foundation is 2m and allowable

settlement is 25mm. Calculate the allowable bearing capacity of raft
foundation considering corrected average penetration number is 10.[6]

With help of sketch explain the procedure of construction of cantilever
sheet pile in sandy soil. [5]

Enlist the various types of anchors. Explain any one with help of neat
sketch. [5]

Determine the Ultimate point load for a pile having length 16m and
410mm x 410mm cross section area. The pile is fully embedded in

sand for which y = 17kN/m3, ' = 30°, [6]
Write a detailed note on pile load test. [4]

Explain the stability condition 8f a cellular cofferdam under the partial
submergence condition. [5]

A cellular cofferdam is founded over a rock. The cofferdam has a total
height of 18.3m. The cell is filled with dry gravel with y = 17kN/m3,

= 30°. To the upstream side there is soil berm at bottom for a height
of 6m. The upstream berm soil has y_, = 8.8kN/m?, = 25°. On the

upstream berm water stands for rest of the height. To the downstream
side support berm of soil is up to 1.5m height and having soil properties

v = 14.4 KN/m3, = 28° and passive resistance F = 2. Draw the sketch

of cofferdam and calculate total pressure, moment, B_. for no
overturning. [5]

Draw the sketch and Explain the various components of well
foundation. [5]

Explain the procedure of sinking of well. [5]

vV Vv ¥V
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Total No. of Questions : 8] SEAT No. :
P4598

[Total No. of Pages : 2
[4760] - 1015

M.E. (Civil) (Geotechnical Engineering) (Semester - II)
CONSTRUCTION METHODS IN GEOTECHNICAL ENGINEERING

(2013 Pattern)
Time : 3 Hours] [Max. Marks : 50
Instructions to the candidates:
1) Answer any FIVE questions.
2) Figures to the right indicate full marks.
3) Neat diagrams /figures must be drawn wherever necessary.
4) Assume suitable data / information wherever required.

Q1) a) Write the basic purposes of dewatering methods. Explain in detail the
method of Electroosmosis. [5]

b) Explain with neat sketches tremie method of underwater concreting in
large diameter bored cast-in-situ piles. [5]

02) a) Listthe various types of pile hammers. Explain any two pile hammers.[5]

b)  Write the problems and remedial measures encountered during pile driving
within coffer dams. [5]

03) a) Explainin detail “Construction of diaphragm type cellular coffer dam”.[5]
b) Explain the difficulties associated with coffer dams due to improper
selection of sheet pile sections and bracings. [5]

04) a) Write detail note on “Rectangular cofferdams” [5]

b) Explain the sequence of operations during “Cofferdam destroyed by
Surge”. [5]

PTO.



05) a)
b)

Q6) 2)
b)

Q7) a)

b)

08) a)
b)

[4760] - 1015

Explain in detail “Construction of Box Caissons”. [5]
Write note on:
i)  Tilting and shifting of caissons.

ii)  Excessive skin friction during sinking of caissons. [5]

Explain in detail site and foundation preparations associated with caissons.[5]

What do you mean by “Caisson disease”? Write the precautions taken
to overcome it. [5]

Explain the following [5]
i)  Blasthole design

i)  Blasting round design

Write note on “Types of Tunnel Boring Machines”. [5]
Explain in detail “Over break control”. [5]
Write note on “Sinking caisson method of tunneling”. [5]

SISIS



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

P4386

[4760] -1016 [Total No. of Pages :2

M.E. (Civil) (Geotechnical Engg.)
STABILITY OF SLOPES & EARTH DAM
(2013 Credit Pattern) (Semester - II) (501128)

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 side indicate full marks.

4) All questions carry equal marks.

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

6) Assume suitable data, if necessary.

Q1) What are different conditions of stability analysis of earth dam. Explain how
the stability of Earth Dam during steady seepage is evaluated? [10]

02) Whatis short term & long term stabilities of finite slope embankments? Explain
swedish circle method for stability analysis of finite slope embankments.[10]

03) What are the various methods to control the seepage through [10]
a) The Earth dam embankments and
b) Through foundations.

Explain any one method for each case in detail.

04) Explain how would you plan the soil investigations for the design of various
components of an earth dam with a typical case study. [10]

05) What are the objectives of Instrumentation in an earth dam? Explain how
Inclinometers are used to study the performance of dams in respect of
spreading of slopes with a suitable sketch? [10]

PTO.



Q6) Draw atypical layout of Road embankment & Explain the functiosn of various
component parts. [10]

07) Explain the techniques of “Reinforced Earth wall” applied to Fly over approach
roads with suitable sketches. [10]

08) Draw a typical layout of “Gabion Walls”. What are the benefits of Gabion
wall construction. Also, explain the design guidelines of Gabion wall
construction. [10]
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Total No. of Questions : 8] SEAT No. :

P4103 [Total No. of Pages : 2
[4760] - 1017

M. E. (Civil) (Geotechnical Engg.) (Semester - III)
GEOTECHNICAL EARTHQUAKE ENGG.

(2013 Pattern)
Time :3 Hours] [Max. Marks :50

Instructions to the candidates:
1) Answer any five questions from each section.

2) Neat diagrams must be drawn wherever necessary.
2)  All questions carry equal marks.
4) Your answers will be valued as a whole.

5) Assume suitable data, if necessary.

Q1) a) Compare 'Continental Drift & Plate Tectonics'. [5]
b) Explain'DSHA'. [5]
02) a) Discuss 'Elastic Rebound Theory'. [5]
b) Explain 'Love Waves'. [5]
03) a) How the 'Dynamic soil propertics' are determined? [5]
b) Discuss the effects of local site conditions on ground motion. [5]
04) a) Discuss 'Ground Response Analysis'. [5]
b) Explain 'Green's Function Techniques'. [5]

PTO.



05) a) Discuss 'Liquefaction'. [5]

b) Explain'Dynamic Analysis for Earthdam'. [5]
06) a) Discuss 'Seismic slope stability'. [5]
b) Explain 'Jai - Krisna' approach. [5]
07) a) Explain different soil reinforcement techniques. [5]

b) How will you improve bearing capacity of foundations, during EQ. [5]

08) a) Explain'grouting'. [5]

b) How will you mitigate EQ effects. [5]

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

P4599

[4760] -1018 [Total No. of Pages :2

M.E. (Civil) (Geotechnical Engineering)
GEOENVIRONMENTAL ENGINEERING
(2013 Credit Pattern) (Semester - I1I)

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

1) Answer any five questions.

2) Figures to the right indicate full marks.

3) Neat diagrams/figures sketches must be drawn wherever necessary.

4) Assume suitable information/ data wherever required.

Q1) a)  Write in detail about Identification of waste? [5]

b)  Write note on sources of subsurface contamination? [5]

02) a) Write about characterization and regulatory requirements of hazardous,
non-hazardous and domestic waste? [5]

b)  Write details of characteristics of solid waste? and soil-waste interaction?

5]

03) a) Write processes of cation exchange reaction and effect of pollutants on

soil? [5]
b)  Write in detail ““Waste management methods”. [5]
04) a) Write short notes on: Erodability of soil in relation to [5]

i)  Containment transport
i) Laboratory and field evaluation of permeability

b)  Write notes on Leachet collection and detection system. [5]

PTO.



05) a)

b)

06) a)

b)

Q7) a)

b)

08) a)

b)

Explain the planning and design aspects relating to waste disposal in
landfills. [S]

Explain in detail concept and impacts of Ash ponds and Tailing ponds.

]

Write notes on [5]
i)  Concept of waste containment
i)  Types of barrier materials

Explain Detection, control and remediation of subsurface containment.

[S]

Explain engineering properties of waste and comment on use of waste in
geotechnical construction. [5]

Explain effectiveness and limitations of single linear and double linear
landfills. [5]

What are steps involved in Reclamation of old waste dumps? Explain
merits and demerits of the process. [5]

Give the applications of Geosynthetics in [5]
i)  Waste disposal

i)  Landfill Construction.

r £ 13
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Total No. of Questions : 8] SEAT No. :

P4104
[Total No. of Pages : 2
[4760] - 1019
M.E. (Civil) (Hydraulics Engg.)
FLUID MECHANICS
(2013 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) Figures to the right indicate full marks.
4) Use of logarithms tables, slide rule, electronics pocket calculator is allowed.
5)  Assume suitable data if necessary.
Q1) a) Derive Euler’s equation of motion. [5]
b) State Bernoulli’s equation. Explain why it is called energy equations
though all the terms are in meter units. What are its applications? What
are limitations of it? [5]
02) a) Write short note on solution of Laplace’s equation by relaxation method.[5]
b) Define rate of rotation. Derive formula for rotation about Z axis. [5]
03) a) Derive equation for stream function and potential function of a sink flow.|6]
b)  Write Navier Stokes equations and explain the terms. [4]
04) a) What is conformal mapping? For a complex potential of w = AZ for a
uniform flow find stream function and velocity potential if A is imaginary.|[4]
b) Derive equation for velocity distribution of laminar flow through parallel
plates with one plate stationary and other moving starting with Navier
Stokes equation. [6]
05) a) Whatis laminar sub-layer? What is hydrodynamically smooth and rough
boundary? (4]
b) Derive boundary layer equations. [6]

PTO.



06) a)
b)

Q7) a)
b)

08) a)
b)

[4760] - 1019

Derive Karman-momentum integral equation for boundary layer. [6]
Write a short note on boundary layer separation. [4]

Write a short note on factors affecting transition from laminar to turbulent
flow. [5]

Derive equation for stagnation temperature in compressible flow.  [5]

Derive equation for work done during an adiabatic process. [5]
Derive Reynolds equation of motion for turbulent flow. [5]

SISIS



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

P4304 [4760]-102 [Total No. of Pages : 3
M.E. (Mechanical-Heat Power)
CONVECTIVE HEAT TRANSFER ANALYSIS
(2008 Course) (Elective-I) (502104 D) (Semester-I)
Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:
1)  Answer any three questions from each section.
2)  Answers to the two sections should be written in separate books.
3)  Neat diagrams must be drawn wherever necessary.
4)  Figures to the right indicate full marks.
5)  Use of logarithmic tables slide rule, Mollier charts, electronic pocket calculator
and steam tables are allowed.
6) Assume suitable data, if necessary.
SECTION-I
Q1) a) Explainthe following: [8]
i)  Reynolds No.
i)  Grashoff No.
i) Graetz No.
iv) Nusselt No.
b) For laminar flow over a flat plate, show that average heat transfer
coefficient is twice the local heat transfer coefficient. [8]
02) a) Discuss Reynold & Colburn analogy for flow over a flat plate. [8]
b) Show that the average heat transfer coeff. for a configuration is given by,

h =1.11h ; where the local heat transfer coefficient is given by, h, =c-x™*.

8]

PTO.



03) 2)

The velocity and temperature profiles for fully developed flow at a
particular axial location in a 20cm diameter pipeline may be approximated
by the following expressions,

u= (967 — 1907?) and T = [100 (1 — 27)]°C.

Where r is the distance in metres measured from inside surface. Calculate

the average (cup mixing) temperature of the fluid. [10]
b) Distinguish between differential and integral analysis of boundary layer
flows. [6]
04) Write note on (Any Three): [18]
a) Thermal and velocity boundary layer.
b) Various models for turbulent flow.
c) Eddy viscosity.
d) Dittus Boelter equation.
SECTION-II
05) a) Sketch temperature and velocity profiles in free convection on a vertical
wall. [4]
b) Two vertical flat plates are at 60°C. They are placed in a tank of water at

20°C. Ifthe plates are 10cm high, what is the minimum spacing to prevent
interference of the free convection boundary layers. Use the relation, for
boundary layer thickness, 9, given by,

X

b
é—S 03 Pr+0.9
(Pr)?-Gr,

Properties of water are: —p = 992 kg/m’, Cp =4.18 kl/kgK,

w= (631x106)%, K = 0.64 W/mK. [12]

[4760]-102 2



Q6) 2)

Calculate the heat transfer coefficient by free convection between a
horizontal wire and air at 25°C. The surface of the wire is at 95°C and its
diameter is 2.5mm. Also find the maximum admissible current intensity if

the resistane of the wire is 6 ohm/m. Use Ni :1.18(Ra)%. Properties of

air: v=(18.97 x 10%) m*/s; Pr=10.7, K=0.28 W/mK. [10]
b) Discuss free convection caused by centrifugal forces. [6]
Q7) a) Explain film wise and drop wise condensation. [6]
b)  Write notes on: [10]
i)  Nusselt’s theory of film condensation.
i) Condensation promoters.
08) Write short notes on: [18]
a) Combined convection.
b) Convective heat transfer through porous media.
c) Internal and external turbulent flow.
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Total No. of Questions : 8] SEAT No. :

P4105 [Total No. of Pages : 2

Time :

[4760] - 1020
MLE. (Civil) (Hydraulics) (Semester - I)
IRRIGATION AND DRAINAGE
(2013 Pattern)

3 Hours] [Max. Marks : 50

Instructions to the candidates:

D
Y
3)
9
3

01)

02)

03)

Solve any five questions from Eight questions.
All questions carry equal marks.

Figures to the right indicate full marks.

Use of scientific calculator is allowed.

Assume suitable data, if necessary.
Calculate the depth and frequency of irrigation required for a crop pattern
having the following data : [10]

a) Root zone depth = 1m

b) Field Capacity = 22%

c) Wilting point=12%

d) Specific Weight Soil = 1.50gm/cc
e) Consumptive use =25 mm per day
f) irrigation efficiency = 50%

Assume 50% depletion of available moisture before application of irrigation
water at field capacity.

What do you mean by soil erosion? Explain the causes of soil erosion and
also illustrate the various soil conservation techniques. [10]

Explain drip irrigation system considering the following points. [10]
a) General concept

b) advantages & disadvantages

c) elements of the system

d) design concept

PTO



Q4) What do you mean by lift irrigation scheme? State its necessity. Explain the
meaning of economics of lift irrigation scheme and state the criteria for the
justification of the execution of such scheme. [10]

05) Explain sprinkler irrigation system considering the following points. [10]
a) Advantages and disadvantages
b) Components of the system
c) Types of sprinklers
d) Design concept

06) Write short notes on : [10]
a) On farm structures

b) Rotational water supply (RWS)

07) Describe canal outlet by considering the following points : [10]
a) Definition of canal outlet
b) Requirement of a good outlet
¢) Minimum modular head
d) Efficiency of an outlet

e) Canal automation
08) Write short notes on : [10]

a) Water logging causes, its preventive and remedial measures.

b) Various layouts of suitable drainage systems for land drainage.

OO NN
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Total No. of Questions : 8] SEAT No. :
P4106

[4760] -1021 [Total No. of Pages :2

M.E. (Civil) (Hydraulic Engg.)
PLANNING AND MANAGEMENT OF WATER RESOURCES
(2013 Credit Pattern) (Semester - I)

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

1) Answer any five questions out of eight.

2) Neat diagrams must be drawn wherever necessary.

3) Figures to the right indicate full marks.

4) Use of electronic pocket calculator is allowed.

5) Assume suitable data if necessary.

Q1) a) Whatare objectives of planning and management of water resources?[5]

b) Comment on challenges in water resources sector. [5]

02) a) Classify water resources and briefly discuss the status of its development
in India. [5]

b) Explain with suitable example the impact of ‘spatial and temporal variation
of rainfall’ on Indian economy. [5]

03) a)  With the help of cash flow diagram explain the economics of WR project.
[S]

b) Briefly explain the hierarchy of feasibility investigations of WR project.

[S]

04) a) Write a note on elasticity of water demand. [5]
b) What are the advantages of multipurpose projects. [5]
05) a) Elaborate the need of integrated planning. [5]
b) What is meant by flood attenuation? [5]

PTO.



Q6) 2)
b)

Q7) a)

b)

08) a)

b)

Write a note on conflicts in reservoir operations. [5]

How spillway capacity is designed? [5]

What is the role of ground water if there is drastic reduction in rainfall
due to climate change? [5]

Write a note on management of international river basin: Brahmaputra.|[5]

What is the role of unlined canals in conjunctive use of surface and
ground water resources? [5]

State different discounting techniques and briefly explain any one of
them. [5]
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Total No. of Questions : 8] SEAT No. :

P4107 [4760]- 1022 [Total No. of Pages :2

M.E. (Hydraulics)
RESEARCH METHODOLOGY
(2013 CreditPattern) (Semester- I)

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

1) Solve any 5 full questions

Q1) a) Explain the techniques involved in defining a research problem. [5]
b) Discuss the general objectives of research funding agency. [5]

Q2) a) Discuss in brief the format of a research proposal. [5]
b) Identify the ethical issues related to interpretation and reporting a research
problem. [5]

03) a)  Write a note on “Sources of literature review”. [5]
b) Explain in brief various sampling techniques. [5]

04) a) Why should the data collected for research must be checked for

reability,suitability and adequacy. [5]
b) Explain the importance of a good literature review. [5]
05) a)  Write a note on Factor Analysis. [5]

b)  Write anote on advantage and limitation of Simple Regression Analysis.
5]
06) a) Discuss the important characteristics of Chi-Square test. [5]

b) Explain the centroid method of factor Analysis. [5]

PTO.



Q7) a)  Discuss the prerequisites for publishing the research in a journal paper.
5]

b) Explain the significance of a research report. [5]

08) a) Write a note on Oral presentation as a technique of reporting research
results. [5]

b) Write a note on “Patenting a research idea”. [5]
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Total No. of Questions : 8] SEAT No. -

P4108 [Total No. of Pages : 2
[4760] - 1023
M.E. (Civil) (Hydraulics Engg.)
Open Channel Hydraulics
(2013 Pattern)

Time : 3Hours] [Maximum 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 logarithms tables, slide rule, electronics pocket calculator is allowed
5) Assume suitable data if necessary

Q1) a) Derive analytical condition of critical flow using specific force concept
keeping the discharge constant [4]

b) Derive relation between sequent depths for hydraulic jump occurring on
sloping floor [6]

Q2) a)  Show that maximum velocity in a circular channel occurs when y/D = 0.81[6]
b)  Write a short note on hydraulic jJump at an abrupt rise in the channel [4]

Q3) a) Draw water surface profiles for gradually varied flow occurring on [4]
I)  Milder slope flows a mild slope
i) steeper slope follows a steep slope

b)  Arectangular channel has a bed width of 6 m, slope S = 0.0004, Manning’s
n=0.015 carries a discharge of 8.4 m*/s. At the end of the channel, the flow
emanates from the sluice gate. The depth of flow at vena contracta is 0.15m.
If a hydraulic jump is formed at a depth of 0.25m find the distance between
the toe of the jump and vena contracta. Use direct step method. Take two
steps. [6]

Q4) a) Flow in a5 m wide rectangular channel drops in depth from 1.7 m to
1.3 min a length of 1000m. If the bed slope is 0.001 find the theoretical
rate of flow in the channel. Take n =0.013 [6]

P.T.O.



b)
Q5) a)

b)

Q6) a)

b)

Q7) a)

b)

Q8) a)
b)

Write a note on Graphical method for determining GVF profile length[4]

What is flood routing? Differentiate between hydraulic and hydrologic
flood routing, channel and reservoir routing [4]

A rectangular channel 1.5 m wide conveys a discharge of 1.17 m®/s at a
depth of 0.6 m. A uniformly discharging side weir with crest at 0.42 m
above the bed at the commencement of the side weir is proposed to
divert the flow of 0.3 m%/s laterally. Design the length of the side weir.[6]

Route the following flood through a reach of K = 8 h and x = 0.25.
At t = 0 the outflow discharge is 8 m®/s. [6]

Time (h) 0 4 8 | 12| 16| 20 | 24 | 28
Inflowm3s| 8 | 16| 30 | 30| 25| 20 | 15 | 10
Write a short note on classification spatially varied flow. [4]

A rectangular channel 4 m wide carries a discharge of 12 m®/s at a depth
of 2 m. Calculate the height and velocity of surge produced when the
flow is suddenly stopped completely by the full closure of a sluice gate
at the down stream gate [6]

What is dam break problem? Is it a positive surge or negative surge?
Write the basic differential equation for solving the dam break problem.[4]

Derive dynamic equation for gradually varied unsteady flow [4]
What is solitary wave? Derive equation for celerity of a solitary wave.[6]

000
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Total No. of Questions : 8] SEAT No. :

P4109 [Total No. of Pages : 2
[4760] - 1024

M. E. (Civil) (Hydraulics) (Semester - II)
SEDIMENT TRANSPORT AND RIVER MECHANICS

(2013 Pattern)
Time :3 Hours] [Max. Marks :50

Instructions to the candidates:
1) Solve any Five questions from Eight questions.
2)  All questions carry equal marks.
3) Figures to the right indicate full marks.
4) Use of scientific calculator is allowed.
5) Assume suitable data if necessary.

Q1) Briefly explain the various modes of sediment transport. [10]

02) Draw neat sketches indicating the various flow regimes with changing flow
conditions and explain each of them briefly. [10]

03) Explain Du-Buoys bed load equation for prediction of bed load transport
rate. [10]

04) Using Meyer-Peter and Muller equation, estimate the bed load transport of
sediment in an alluvial channel 100 m wide carrying a discharge of 200 m*/sec.
with 3.0 m depth of water. The bed slope of the channel is 1 in 4000 and the
mean size of sediment particles is 0.3 mm. [10]

05) Design an irrigation channel in alluvial soil according to Lacey's method for
following data

a)  Full supply discharge: 40 m*/sec
b) Lacey’s silt factor — 0.9
c) Channel side slope 0.5H: 1V [10]

PTO.



06) What is bifurcation ? What is confluences? Explain their practical significance.

[10]

Q7) What are the causes of silting of reservoirs? Explain the controlling measures
of silting of reservoirs? [10]

08) Write short notes on [10]

a) River gauging by ultra sonic methods

b) Elements of river morphology

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

P4600 [4760]-1025 [Total No. of Pages :3
M.E. (Civil) (Hydraulics)
HYDROLOGY
(2013 Credit Pattern) (Semester - II) (501048)
Time : 3 Hours] [Max. Marks :50

Instructions to the candidates:

D
Y
3)
9
5

01) 2)

b)

Q2) a)

b)

03) a)

Answer any five questions.
Neat diagrams must be drawn wherever necessary.
Figures to the right indicate full marks.

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

Assume suitable data, if necessary.

Explain the application of hydrological studies in connection with water
resources development of a country. What are the chief hydrological
parameters which influence the water resources development. [4]

Explain with hydrograph theory with its basic assumptions. How is unit
hydrograph different from distribution graph? Explain Collin’s method
for deriving unit hydrograph. [6]

What are the various abstraction from precipitation & explain Horton
equation for infiltration capacity measurement. [4]

A particular soil mass has the following parameter f = 30 mm/hr, f =
Smm/hr & K = 2hr!'. What is the infiltration capacity after 12, 24, 36
minutes & how much water has infiltered during above time. [6]

Explain the application of stochastic process to hydrology. What are
i)  Discrete time stochastic process &
i)  Continuous time stochastic process

explain each with examples. [4]
PTO.



b)

04) 2)

b)

05) a)

b)

06) a)

b)

Explain [6]

i)  Gumbell & generalised extreme value distribution.

i)  Pearson type III for analysis of extreme hydrological data.

What is hydrologic & hydraulic routing & explain the lumped system
routing. (4]

Explain Return Period of flood & what are the different methods to
predict flood of desired return period. [3]

State the application of regional flood frequency analysis & explain Index-
flood method. [3]

Discuss the development of ground water & what are the favorable
geological conditions which aid in groundwater movement. [3]

Develop the Darcy equation for movement of ground water. Explain the
laboratory method for finding the permeability of soil. [4]

The aquifers and separated by 48 km & are connected by water bearing
stratum 28 m thick & runs inclined at a rate of 16m/km. The hydraulic
gradient was found to be 0.18 m/km. Find the transissibility of the water
bearing stratum. [3]

Anunconfined aquifer has a thickness of 24m. When a fully penetrating
well of 18 cm diameter is pumped at a rate of 30 LPS, the drawdown
measured in observation wells located 8m & 95 m from well are 6 m &
0.4m respectively. Find the average hydraulic conductivity of aquifer.
Find at what distance from the well drawdown is insignificant. [6]

Explain Theis method for finding the aquifer parameter storativity &
Transmissivity. (4]
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Q7) a)

b)

08) a)

b)

What are the various aquifer parameters required for studying ground
water movement? Derive the equation for discharge for a steady radial
flow into well. [6]

What are well loss & how is well loss related to specific capacity of the
well. [4]

Explain the phenomenon of ground water pollution & human factors
influencing ground water pollution. [4]

What is the necessity of artificial recharge & Explain the Basin type
recharge. [3]

What is length of Intrusion in connection with sea water intrusion?
Explain any one method to control sea water intrusion into coastal
aquifer. [3]

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

P4544
[Total No. of Pages : 2
[4760] - 1026
M.E.(Civil - Hydraulic Engineering)
DAM ENGINEERING
(2013 Pattern)
Time : 3 Hours] [Max. Marks : 50

Instructions to the candidates:

)
2
3)
9
3

01) 2)

b)

02) 2)
b)

03) 2)
b)

04) 2)

b)

Answer any five questions out of eight.

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

Use of electronic pocket calculator is allowed.

Assume suitable data if necessary.

Briefly explain elementary profile of gravity dam and its extension to

practical profile. [5]
Write a note on Roller Compacted Concrete. [5]
Explain the zone method of design of gravity dam. [5]

What is middle third rule? In reservoir full condition, the resultant has
crossed the limit of middle third; suggest the design modification to

bring it within limit. [5]
Differentiate between arch dam and gravity dam. [5]
Write a note on construction aspects of rockfill dam. [5]
Differentiate between buttress dam and arch dam. [5]
Briefly explain limitations of buttress dams. [5]

PTO.



05) a)
b)

Q6) 2)

b)

Q7) a)

b)

08) a)
b)

[4760] - 1026

How various components of earthen dam are designed? [5]

Derive equations required for determination of phreatic line. [5]

Explain in detail how sudden drawdown condition is harmful for the
safety of earthen dam. [5]

What type of foundation is required for construction of earth dam? [5]

Design suitable hydraulic jump type stilling basin with horizontal slope
for tail water deficiency condition with following data. [5]

i)  Design discharge = 1250 m?/s
i)  Width of spillway = 62.5 m

i)  Supercritical depth at foot of spillway =1 m

Explain the role of plumb bob as indicator of dam safety. [5]
Write a note on locations of piezometers in earthen dams. [5]
Explain the theory behind ogee profile of spillway. [5]

SISIS



Total No. of Questions : 8] SEAT No. :
P4601

[476()] - 1027 [Total No. of Pages :4

M.E. (Civil - Hydraulics)
OPTIMIZATION TECHNIQUES
(2013 Credit Pattern) (End Semester) (Semester - I11I)

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

1) Answer any five questions.

2) Figures to the right side indicate full marks.

3) Neat diagrams must be drawn wherever necessary.

4) Assume suitable data if necessary.

5) Use of calculator is allowed.

Q1) a) Min. z=5x, —4x, + 6X, —8X, [6]
St. X +2X, + 2%, +4x, <40
2X — X, + X, +2X,<8

4x, —2X, + X, — X, <10

X3 %o, X %, 2 0.
b) What is dynamic programming? How it is different from linear
programming? Also state the Bellman’s Principle of optimality. [4]

02) a) Use Lagrange Multiplier Technique to maximize

Z = X24+3X 242X X, +2X +6X, Subject to 2X, — X, = 4, And X, X,
>0. 5]

b) Minimize z=3X + 2X, + 4X, [5]
St. 2% + X, + X, =60
3%, +3X, + 5%, 2120
X, %, %, 2 0. Use two phase method only.

PTO.



03) 2)

b)

04) 2)

b)

Q5) a)

Water is to be supplied to three irrigation areas in terms of number of full
units of water to maximize benefits. The supply for the three irrigation
areas are given in table below. Determine the optimal solution when water

available is 6 units. [6]
Benefit of each irrigation area
Unit of water Area 1 Area?2 Area3
0 0 0 0
1 40 20 45
2 60 40 60
3 80 70 78
4 100 105 95
5 110 130 115
Explain algorithm of Newton’s method. What are its advantages over
steepest gradient technique? [4]

Use Fibonacci method to maximize Z = 24x — 0.2x? in the range (20 to
120) to an accuracy of 0.05%. Carry out computations for the first four
stages only. [5]

Minimize f(x)=2(x _1)2 + (%, — xl)2 with initial value (-1, 2) using
gradient method. [5]

A refrigeration company has six plants located in different parts of a
city. Every year it is necessary for each plant to be completed overhauled.
The overhauling is carried out in two stages A and B, and each stage
requires a crew workmen with completely different skills. The work on
stage B can start only when A has been completed. The plant has to be
closed for entire period of the overhauling. The company, at present is
following the schedule of the overhaul of the six plants as given below.

[6]

Time required by the crew (days)

Plant: P P, P, P, P, P,
Crew A: 12 9 10 8 10 10
Crew B: 10 7 9 14 6 8
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b)

06) a)

b)

Q7) a)
b)

i)  Determine the optimal sequence

i) If down time of any of the six plants costs Rs. 5000 per day, idle
time for crew A costs Rs. 1500 per day and idle time for crew B
costs Rs. 2500 per day which of the two schedules, the present
one or the one determined in part (i), will be more economical?
What are their respective costs?

Explain the Monte Carlo Simulation with suitable example. (4]
Reduce the following game by dominance property and solve it: [6]
Player B

1 2 3 - 5

I 1 3 2 7 -

Player A 11 3 4 1 5 6

I 6 5 7 6 5

v 2 0 6 3 1
What is mean by decision making with experimentation? [4]
Explain Simple game with prototype example. [4]
A bakery keeps stock of a popular brand of cake. Daily demand based
on past experience is given below: [6]

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.

i)  Find the stock situation if the owner of the bakery decides to make
35 cakes every day. Also estimate the daily average demand for the
cakes on the basis of the simulated data.
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08) a) Explain decision tree analysis with a suitable example. [6]

b) Customer arrive at the First Class Ticket Counter of a Theatre at the rate
of 12 per hour. There is one clerk serving the customers at the rate of 30
per hour. [4]

i)  Whatis the probability that there is no customer in the counter (i.e.,
that the system is idle)?

i)  What is the probability that there are more than 2 customers in the
counter?

i) What s the probability that there is no customer waiting to be served?

iv) What is the probability that a customer is being served and nobody
is waiting?
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P4523 [Total No. of Pages : 2
[4760] - 1028
M.E. (Civil - structures ) (Semester - I)
ADVANCED MECHANICS OF SOLID
(2013 Pattern) (Credit System)
Time : 3 Hours] [Max. Marks : 50
Instructions to the candidates :
1) Answers any five questions from the following.
2) Answers should be written in one answer book.
3) Figures to the right side indicate full marks.
4) Neat diagrams should be drawn wherever necessary.
5) If necessary, assume suitable data.
6) Use of nonprogrammable electronic pocket calculator is allowed.
7)  Use of Cell phone is prohibited in examinaion hall.
Q1) a) Derive compatibility conditions in-terms of strains for 3D elasticity
problem. [5]
b) Explain in brief stress tensor and strain tensor. [5]
02)a) Derive the stress equilibrium equation with usual notation. [5]
b) State and explain in brief Generalized Hook’s law for Isotropic material.
[S]
03) a) Derive the differential equations of equilibrium in terms of polar
co-ordnates. [5]
b) Develop the relationship between the Cartesian and polar coordinates
for two dimensional problems. [5]
04) a) Obtain stress componets when a concentrated load acting on the vertex
of a wedge (Michell’s problem). [5]
b)  Athick cylinder of internal radius r = 150 mm and external radius r, =260

mm is subjected to an internal pressure p,=60MPa. Show the variation
ofradial and circumferential stress across the section of thick cylinder.[S]

PTO.



05) 2)

b)

06) a)

b)

Q7) a)

b)

08) a)
b)

A quarter circle beam of radius 1500 mm curved in plan is fixed at A and
free at end B as shown in Fig. 5 a. It carries a vertical load P =30kN at its
free end. Determine the shear force (V), bending moment (M) and twisting
moment (T). Also determine deflection at point B. [7]

Draw the shear force (V), bending moment (M) and twisting moment (T)
diagram for the beam shown in Fig. 5 a. [3]

Explain in details St. Venant’s theory of torsion for prismatic bars of
non-circular cross-sections. [5]

Explain torsion of thin walled structures by membrane analogy. [5]

Show that the neutral axis of curve beam in elevation is below the
centroidal axis towards the centre of curvature. [5]

Differentiate beams curved in plan and elevation. Plot the bending stress
distribution for rectangular section of the crane hook. [5]

Explain in details, Winkler type of foundation. [4]

Explain in details of an infinite beam subjected to a single concentrated
load related to beams on elastic foundation. [6]
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Total No. of Questions : 8] SEAT No. :

P4602 [Total No. of Pages : 3
[4760] - 1029
M.E. (Civil) (Structures)
STRUCTURAL DYNAMICS
(2013 Pattern)
Time : 3 Hours] [Max. Marks : 50

Instructions to the candidates:

1)
Y
3)
9)

0I) a)

b)

02) a)

b)

Answer any five questions.
Figures in bold to the right, indicate full marks
If necessary, assume suitable data and indicate clearly

Use of electronic pocket calculator is allowed.

Define the terms [3]
i)  Forced Vibrations

i) Resonance

iii) Fundamental Mode of Vibration

Set up the equation of motion for the following undamped SDOF
systems without external forces and solve for the response
under the given condition. m=20kN, K = 18 x 103kN/m, x, = 0.0Im,
x(0)=—-3m/s refer Figure I. [7]

W=mg

/J 7 Figure 1 777

Explain the various terms involved in forming a mathematical model for
Dynamic system. [3]
The displacement of a body performing simple harmonic motion is
defined by the following equation x = A sin (wt + ®) wehre A =amplitude,
o = natural frequency & ® = phase angle. Given A = 20 mm, ® = 50
rad/s and ® = 1/8 radian, calculate the following : [7]
i)  The frequency.

i)  The periodic time

iii) The displacement, Velocity and acceleration when t = T/4.

PTO.



03) a)  Write a note on Dynamic magnification factor. [3]

b) The two-storey building shown figure 2 has very stiff floor slabs relative
to the supporting columns. Calculate the natural frequencies and mode

shapes. Take EI_ = 4.5 x 10°kNm”. [7]
|'T\2=3H”.m &5
£ —b-uz
3m Elo El,
: =5 kt’fl\nnc__e,
3m El. El.
\ Vo L
k———10m -
Figure 2
Q4) Write a short note on Newmark's method. [10]
05) a)  Write short note on Orthogonality of mode shapes. [3]
b) Determine the fundamental frequency for the system shown using
Stodola's method. [7]

@

Figure 3
06) a) What are coupled system? Give suitable example? [3]

b)  Find the natural frequencies of the system shown in Figure. 4 with m =m,
m,=2m, k =k, and k, = 2k. Determine the response of the system when
k=1000N/m, m=20kg, and the initial values of the displacements of the

masses m, and m, are 1 and -1, respectively. [7]
ki k2
m M~ m
P P
Fig. 4
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Q7) a)  Write note on mode superposition method for MDOF system? [5]

b)  What short note on shear buildings with suitable examples? [5]

Q8) Calculate the natural frequency for a clamped free rod subjected to axial
vibration? [10]
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Total No. of Questions : 8] SEAT No.

P4305 [Total No. of Pages : 2
[4760] - 103
M.E. (Mechanical) (Heat Power)
INTERNAL COMBUSTION ENGINES
(2008 Pattern)
Time : 3 Hours] [Max. Marks : 100

Instructions to the candidates:

1)
2)
3)
4)
3)

6)

Q1) 2)

b)

02) a)

b)

Answer any three questions from each section.

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

Neat diagrams must be drawn wherever necessary.

Figures to the right indicate full marks.

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

Assume suitable data, if necessary.

SECTION -1

Design bore and stroke of six cylinder, four stroke SI engine for CR 6,
bp 312kW N 2500 rpm , stroke = 1.25 bore, mechanical efficiency
=0.82 ; imep = 10 bar; relative efficiency = 0.5 ; CV =43962 kJ/kg.

Also calculate the fuel consumption in kg/min & kg/kWh [8]

Name various methods to find frictional power & explain morse test. [8]

A single cylinder 4S CI engine running at 350 rpm develop 26.5kW BP.
The fuel contains 85% carbon and 15% of hydrogen by weight. The
mechanical and brake thermal efficiency is 86% and 30% respectively.
The atmospheric air temperature is 20°C and pressure is 1 bar. The
engine uses 25% of excess air and volumetric efficiency is 82%. Determine
the bore diameter and stroke of engine if bore to stroke ratio is 1:2 and
CV of fuel is 43960 kJ/kg of fuel. [8]

Enlist the various material use for cylinder head, spark plug, gaskets,
cylinder block, piston ,piston rings, gudgeon pin ,connecting rod,
crankshatft. [8]
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03) a)
b)

04) a)

b)

05) 2)

b)

06) a)
b)

Explain MPFI and GDI system for SI Engine. [8]

Write short note on electronic control system. [8]

Explain the instruments for measuring the following invisible emission.[10]

i)  Oxides of nitrogen.

i)  Carbon monoxide.

Write their approximate values for SI engine.

Explain the different methods of improving engine performance. [8]
SECTION - 11

Explain any five reasons for HC emissions in the exhaust of an automobile.
8]
Fuel injection systems are replacing carburetors in automobile spark

ignition engines. Explain major advantages and any disadvantages of fuel
metering with fuel injection relative to carburetion. [8]

Explain application of simulation technique for engine design. [8]

What are the causes of particulates generation? How are they controlled?

8]

Q7) Discuss the effect of speed on the following parameters of CI engines. [16]

a) Mechanical and Brake thermal efficiency.
b) BMEP and BSFC.
c) Brake torque of engine.
08) Write short note on (any three) : [18]
a) Oxides of nitrogen
b) Catalytic convertors.
c) EGR
d) Principles of combustion chamber designing for petrol engines.
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Total No. of Questions : 8] SEAT No. :
P4110

[4760] - 1030 [Total No. of Pages :3

M.E. (Civil -Structures)
ADVANCED DESIGN OF STEELSTRUCTURES
(2013 Credit Pattern) (Semester - I)

Time : 3 Hours] [Max. Marks : 50

Instructions to the candidates:

D
2)
3)
9

3
Q) a)

b)

02) a)

b)

03) a)

b)

Answer any five from eight questions.
Neat sketches must be drawn wherever necessary.
Figures to the right indicate full marks.

Use of non-programmable calcultor 1S:800-2007, 801, 802, 811 and steel tables is
allowed.

Assume suitable data if necessary.

What are the different forces acting on the hoarding structures and various
structural configuration used. [4]

The design factored forces coming in a member of a hoarding structure
are 100KN tensile and 150KN compressive due to reversal of wind forces.
Design the member using double unequal angle section back to back on
opposite faces of 10mm thick gusset plate using M20 black bolt of 4.6
grade. Assume Fe-415 grade of steel. Draw the design sketch. Take
length of member as 2.4m. [6]

State the advantages and disadvantages of using castellated beams over
rolled steel sections. [3]

Design a castellated beam in grade Fe 410 steel to carry an imposed load
of 3.5kN/m and dead load of 3.5kN/m over a simply supported span of
16m. Assume that the compression flange is fully restrained. [7]

Define tower and state the difference between Microwave tower and
transmission tower. [4]

A 60m high microwave antenna lattice tower is to be built near Agra
where the terrain at the site is nearly a level ground with terrain of category
2. The diameter of the hemi-spherical antenna disc, fixed at the top is
3m. The width of the tower at the top has to 3.5m. Select a suitable
configuration for the tower and determine maximum compressive force

PTO.



and tension in the tower legs and also the maximum shear at the base, for
the following data. [6]

Weight of antenna disc and fixtures: 9kN
Weight of platform at top: 0.82 kN/m?
Weight of railing at top: 0.30 KN/m?
Weight of ladder and the cage: 0.65 kN/m
Weight of miscellaneous item: 2.5kN

Q4) a) Draw figures and explain XBX-Bracing, K-Bracing, Y-Bracing. (4]

b) Explain structural configuration (Tower geometry) and material. State
the factor considered while deciding the configuration. [6]

05) a) What are tubular structures? Write down its various purpose and its
important advantages. State IS provisions for tubular structures used in
form works. [5]

b) A tubular column hinged at both ends has the outside diameter of tube
130mm and is of heavy gauge (i.e. @ 16.2 kg/m). The length of the
column is 3.5m. Determine the safe load and column can carry if the
column is of IS 1161 grade Yst 240 steel. [5]

06) a) Define stiffened, Unstiffened & multiple stiffened element and What are
the advantages of light-gauge sections. [4]

b) Find the allowable load for the rectangular tubular column section show
in fig.b. The effective length of column is 3.3m. Take fy =235 N/mm?.[6]

Fig. b.
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Q7) Design a self- supporting lined chimney to the following particulars. [10]
Height of the chimney = 100 metres
Diameter of the chimney = 5 metres
Thickness of the lining = 100mm
Wind pressure = 1800 N/metre? on flat vertical surface

Assume suitable safe stresses.

08) A column section ISHB 350(@ 661.2 N/m carries a factored axial compressive
load of 1600kN and factored bending moment of 80kNm. Design the base
plate and its connections.

If the factored bending moment is increased to 180kNm redesign the base
and connections.

Assume concrete pedestal of M-20 grade. [10]
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P4111

[4760]-1031 [Total No. of Pages :2

M.E.(Structure)
RESEARCH METHODOLOGY
(2013Credit Pattern) (Semester-I)

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

1)  Solve any 5 questions.

2)  Figures to the right indicate full marks.

Q1) a) Enlist various types of research and discuss fundamental research in
detail. [5]

b) Write a note on “Format of a research proposal.” [5]

02) a) Explain why research is important to decide a economic system of a
country. [5]

b) Explain the precautions to be taken while writing a research report. [5]

03) a) Write anote on advantages and limitations of sources of Literature survey.
[S]
b) Explain the characteristics of a good sample design. [5]

04) a) Explain the various sources of error in measurement. [5]

b) Explain why a good literature survey is important to narrow the research

problem and the technique that might be used. [5]
05) a) Explain Type I and Type 11 error in testing hypothesis. [5]
b) Write a note on “Important characteristics of Chi-Square test”. [5]

PTO.



Q6) 2)

b)

Q7) a)

b)

08) a)

b)

Enlist non- parametric tests for hypothesis testing and explain any one.
[S]

Enlist Important parametric tests for hypothesis testing and explain any
one. [S]

Discuss the important factors to be considered during presenting a

research idea. [5]

Write a note on “Patenting a research idea”. [5]

Write down the characteristics of a good Abstract. [5]

Write a note on “steps involved in publishing a research paper”.  [5]
v U <O
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P4112 [Total No. of Pages : 2
[4760] - 1032
M.E. (Civil) (Structures) (Semester - I1)
FINITE ELEMENT METHOD
(2013 Pattern) (Credit System)

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

1)  Answer any Five from Eight questions.

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

4)  Use of non-programmable calculator.

5) Assume suitable data, if necessary.

Q1) a) Explain approximate methods of solution. [4]
b) Explain physical significance of variational approach when applied to
cantilever beam loaded with UDL along its span. [6]

Q2) a) Explainthe displacement model for 2D triangular element using polynomial

function. [4]

b) Derive the linear model for triangular element in terms of interpolation
function. [6]

Q3) a) Derive shape function for first order rectangular element. [4]

b) Derive stiffness vector for constant stain triangle using variational principle.[6]

Q4) a) Derive shape function using natural coordinates for one dimensional bar
element. [4]
b) Derive shape function using natural coordinates for beam element. [6]

P.T.O.



Q5) a)
b)

Q6) a)
b)

Q7) a)
b)

Q8) a)
b)

Explain axisymmetric problem with suitable example. [3]

A prismatic stepped bar is made of steel and Brass. Each portion being
200 mm long.Both, steel and brass ends of the bar are welded to machine
part. The junction of steel and brass portion is subjected to axial force
of 2000N, compressing brass. as shown in Fig 1.

Find the reactions at welded ends. Also find nodal displacement for the
stepped bar. E_= 200 Gpa, E; =100 Gpa , u, =0.29, u, = 0.25. [7]

Steel 10 mm Dia. Brass 8 mm Dia.

M

200mm "~

Fig.-1

Explain rectangular plate element with 12 DOF. [5]
Explain compatibility conditions for 12 DOF plate element. [5]
Sketch various 2D and 3D isoparametric elements, state its application
with suitable engineering example. [6]
Explain Bogner fox element. [4]

Explain shape function for geometry for a typical curved shell element.[5]
Write the strain Displacement Matrix for the curved shell element.  [5]

*400
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P4603 [Total No. of Pages : 2
[4760]-1033
M.E. (Civil - Structures)
THEORY OF PLATES AND SHELLS
(2013 Pattern) (Semester - II)
Time : 3 Hours] [Max. Marks : 50

Instructions to the candidates:

1)
2)
3)
4)
3)
6)
7)

01) 2
b)

02) a)

03) a)

04) a)

b)

Attempt any five questions from the following.

Answers should be written in one answer books.

Figures to the right indicate full marks.

Neat diagrams should be drawn wherever necessary.

If necessary, assume suitable data.

Use of nonprogrammable electronic pocket calculator is allowed.
Use of Cell phone is prohibited in examination hall.

Differentiate clearly difference between thin and thick plate. [4]

A rectangular plate of size a x b with four edges simply supported
carries a central concentrated load P. Derive the expression for the
deflection of the plate using Navier’s method. [6]

Derive an expression for the flexural rigidity of plate. [3]

Derive 4" order differential equation for a thin plate in Cartesian coordinate
with usual notation. (7]

Explain in brief shear deformation theories for analysis of plates. 5]

Derive an expression for maximum deflection of the rectangular plate
subjected to two equal and opposite couple applied at the ends by Lavy’s
method. [5]

Find transverse deflection w for the simply supported circular plate of
radius a subjected to central point load P. [5]

Derive governing differential equation for circular plate under axisymmetric
loading from first principle. [5]

PTO.



05)

06)

Q7)

08)

a)

b)

State the advantage and disadvantage of shell structures compared to
plates. [4]

Derive expression for the strains € and € ata point due to the bending
and membrane action in a shell. Hence obtain expression for the stress
resultants in terms of strains. [6]

A horizontal cylindrical shell with closed ends is filled with liquid of density Y
and is simply supported at ends. Derive expression for stress resultants
N,, N, and N o for meridianal angle ¢ in the shell. [10]

a)

b)

b)

Explain in brief beam and arch analysis of cylindrical shell with suitable
example. [6]

State the assumption made in Finsterwalder bending theory of cylindrical
shell and hence states the equation of equilibrium. [4]

State and explain the assumption and advantage of Lundgren’s beam
theory in brief. (4]

Explain in brief application of membrane theory to cylindrical roof shells
and hence derive expression for N, N, and N_ . [6]

* K *
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SEAT No. :

[4760] - 1034 [Total No. of Pages :2
M.E. (Civil) (Structures)
ADVANCED DESIGN OF CONCRETE STRUCTURES

(2013 Credit Course) (Semester - IT)

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

1) Answer any five questions.

2)  Answers should be written in same book.

3) Figures to the right side indicate full marks.

4) UseofIS456,1S 1343, 1S 1893, IS 3370 & non programmable calculator is allowed.
5) Neat diagrams must be drawn wherever necessary.

6) Assume suitable data if necessary.

Q1) a) Drawyield line patterns for the following: [6]

i)  Rectangular slab with fixed at supports on three sides with the
remaining longer side unsupported.

i) Rightangled triangular slab, fixed at two sides making right angle,
unsupported at third side.

b)  Write short note with sketches on Characteristics of yield lines. [4]

02) Design a RCC slab for a square hall of clear dimensions 4.5 x 4.5 m using
Yield Line Theory. Assume the support thickness 230 mm, the slab is fixed
on all sides Use M20 Fe 500 take Live load = 5 kN/m? & floor finish load =
1.2 kN/m?. Draw details of reinforcement. [10]

03) Design a grid slab for a floor of hall 12 x 15 m ¢/c having square grid of 1.5 m
using M25 Fe 500. Take the live load = 4.5 kN/m? & floor finish load = 1.2
kN/m?. Apply the required checks & draw details of reinforcement. [10]

04) Design a interior panel of RCC flat slab for a hall with column spacing
6.2 m x 6.2 m c¢/c. The diameter of the column is 550 mm each. Use M20 Fe
500 take Live load = 5 kN/m? & floor finish load = 0.9 kN/m?. Draw details of
reinforcement. [10]

PT.O.



05) Design a staging for square type ESR for 3 lakh liters with staging height 12 m
using M25, Fe500 in earthquake zone II1. Safe bearing capacity is 180 kN/m?.
Design of container is not required. Calculate the inner dimension of container
considering the depth of the as 3.3m including free board of 0.3 m, Take
approximate dimensions for, wall, top, bottom slab thickness, beams sizes &
nine equispaced columns. Design must include calculations of vertical loads
and earthquake force. Design the bracings and columns. Draw the
reinforcement details. [10]

06) Design a side wall and hopper bottom of circular bunker to store 40 tonnes of
cement. Take the unit weight of cement = 16 kN/m?, Angle of repose = 29°.
Use M20 & TMT steel. Draw the details of reinforcement. [10]

07) Design Raft foundation for the following: [10]

Centre to centre distance of column in both directions = 2.5 m, Column size
=350 x 350 mm, working axial load on each column = 620 kN. The depth of
the strata = 1.5m Use M20 & Fe 500.

The safe bearing capacity of the strata = 85 kN/m?. Show all Analysis and
Design calculations & draw the reinforcement details.

08) a) Write detailed note on design of formwork for flat slab. [5]
b) Write detailed note on Bar bell shear wall. [5]
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P4114

[Total No. of Pages : 2
[4760] - 1035

M. E. (Civil) Structures

EARTHQUAKE ENGINEERING AND DISASTER

MANAGEMENT
(2013 Pattern)

Time :3 Hours] [Max. Marks :50

Instructions to candidates:

1) Answer any five questions.
2)  Neat diagrams must be drawn wherever necessary.
3) Figure to the right indicate full marks.
4) Use of non programmable electronic calculator is allowed.
5) Assume suitable data, if necessary.
6) Use of IS 1893 2002 (part - 1) and IS 13920 - 1993 is permitted
Q1) a) Define disaster. What are the Natural and Man Made Disasters. [5]
b) Write a note on Seismic waves . [5]
02) Write a note on [10]
a) Post disaster resource management.
b) Direct and Indirect effects of earthquake.

03) The plan and elevation of three storied RCC school building is shown in
Figure. The building is located in seismic zone V. The type of soil encounter
is medium stiff. It is proposed to design the building with special moment
resistant frame. The intensity of dead load is 10 kN/m? and the floor is to cater
to an imposed load of 3kN/m?. Determine the design seismic load on the

structure by static analysis. [10]
_F_L_['-"_ 7 =2 W = 2o % 2 W T W 1 v
4m 3.5m !
_“___ '[), F+ 1l =« ¥ T 1T 7 3 3 :-
- [P £ £1 f
r 3.5m
4m 4 i -
& i} E {i] 3.5m ;
e 4m iP5 4 o] EN __ . A
Plan Elevation
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04) A plan of single storey building having two shear wall in each direction is
shown in fig. All the four wall are of M-20 grade concrete, 200 mm in thickness
and 6m long. Height of the building is 3.6m. Design shear force on the building
is 120kN in either direction. Determine the design lateral force for different
shear walls.

05) a) Write a note on blast loading on non structural elements. [5]
b) Define: [S]
i)  Decay Parameter
i)  Ductility Ratio
i) Dynamic Pressure
iv) Equivalent Bare Charge
v)  Shock Wave Front

06) Explain in detail codal provision for design of structure for blast loading. [10]

Q7) Write a note on design consideration of structural steel members as per

1S-800: 2007. [10]

08) a) Whatare the sources of weakness in framed buildings explain in detail.|[5]

b)  What are the failure modes of masonry structures and repairing techniques.

[S]

R R
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[4760] - 1036 [Total No. of Pages :3
ML.E. (Civil) (Structures)
DESIGN OF R.C.C.AND Pr.C.C. BRIDGES
(2013 Credit Pattern) (Semester -111)

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

1) Answer any five questions.

2) All answers should be written in same answer book.

3) Figures to the right indicates full marks.

4) Use of IRC-5, 6,18, 27, 45,78 & 83 Codes, 1.S. 1343, IS-456-2000 is allowed.

5) Merereproduction of IS Code & IRC Codes as answer will not considered as answer.

6) Assume suitable data, if required.

Q1) a) Classify the bridges according to materials of construction and forms of
Superstructure. [5]

b) Explain various types of loads and forces considered in the design of
bridges. [S]

02) a) Explain the role of Impact factor in the design of highway bridges. [5]
b) Explain with neat sketches various types of highway bridges. [5]

03) Design a R.C.Box culvert having clear waterway 3.5m x3.5m, the superimposed
D.L. on culvert is 13.5KN/m? and L.L. on culvert is 65KN/m?, density of soil
at site is 18KN/m® and angle of repose is 30°. Use M20 and Fe 500, Sketch
details of Reinforcement in box culvert. [10]

04) Design the deck slab and calculate the maximum Bending moment and Shear
force for the intermediate post tensioned pre stressed concrete bridge girder
for the following data [10]

a) Effective span = 18m,

PTO.



g)
h)

05) a)
b)

width of carriage way = 7.5m

No. of beams = 3 equally spaced along the carriage way width
Spacing of girders = 3m c/c

Width of footpath = 1.2m

Loading -IRC class AA tracked vehicle

Kerb size — 200 mm x600mm

Material -M25 & Fe 500 for deck slab & Multi strand cables for girder

Explain design criteria of rigid frame bridges with suitable sketches.[5]

Differentiate between rigid frame bridges and simply supported bridges.
[S]

06) Design the elastomeric pad bearing to support the Tee beam girder of bridge

using following data. [10]
a) Maximum D.L. reaction per bearing - 300KN
b) Maximum L.L. reaction per bearing - 700 KN
c) Longitudinal force due to friction per bearing - 45 KN
d) Estimated rotation at bearing of girder due to DL & LL = 0.002 radians
e) Estimated strain due to creep, shrinkage & temperature = 6 x10*
f)  Concrete for Tee beam & bed block = M 25

Q7) a)  Explain various factors to be considered while designing Wing Wall.|[5]
b) Differentiate between Pre cast wing wall & R.C.C Wing wall. [5]

[4760]-1036 2



08) The Pier of amajor fly over bridge transmits a load of 9000KN at the foundation
level. Design the number of precast R.C.C piles and suitable pile cap using
following data, [10]
a)  Width of pier = 1.5m
b) Length of pier =9m
c) Size of pile=300m x300mm
d) Spacing of piles = 1.5m

e) Material -M20 & Fe 415

f)  Hard strata is available at 6m depth below G.L.
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[4760]-1037

M.E. (Civil) (Environmental Engineering) (Semester - I)

ENVIRONMENTAL LEGISLATION AND
MANAGEMENT SYSTEMS
(2013 Pattern)

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

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

7)

01) 2

02) a)

03) a)

04) a)

Solve any five questions.

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

All questions carry equal marks.

Your answers will be valued as a whole.

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

Assume suitable data, if necessary.

Discuss the concept of absolute liability. [5]
State the functions and constitution of CPCB. [5]
Explain the legal Sampling procedures. [5]

Discuss the consent to establish and consent to operate as per water
(P & CP) Act 1974. [5]

Discuss the consent to establish and consent to operate as per Air (P & CP)

Act 1981. [5]
Discuss the provisions relating to Prevention and Control in Air Act of
1981. [S]
Discuss the salient features of latest EIA Notifications of 2006. [5]
Discuss CRZ criteria for sitting of Industries. [5]

PTO.



05)

06)

Q7)

08)

Discuss the background and development of ISO 14,000 series. Also explain

its principle and elements. [10]
a) Discuss the role of Judiciary in environmental protection. [5]
b) Discuss the salient features of Indian Forest Act. [5]
a) Write a short note on Biomedical Waste [M & H] Rule 1998. [5]
b) Discuss the important powers and functions of Maharashtra Pollution

Control Board. [5]
a) Discuss the role of NGO in Nature conservation. [5]
b) Write a Note on Procedure for conducting Public hearing. [5]

* ¥ *
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M.E. (Civil) (Env. Engg.)
ENVIRONMENTAL CHEMISTRY AND MICROBIOLOGY
(2013 Pattern)

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

1) Attempt any five questions.

2) Figures to the right indicate full marks.

3) Draw neat figures wherever necessary.

4) Use of Scientific Calculators is allowed.

5) Assume suitable data if necessary clearly mentioning the same.

Q1) a) Find the pH and buffer index for the following : [4]
i) 0.2 M acetic acid plus 0.2 M sodium acetate.
ii)  0.15 M acetic acid plus 0.05M sodium acetate.

b) Explain the importance of Environmental Chemistry in Environmental
studies. [6]

02) a) Explain the effect of temperature, solar radiation and wind current on
pollutants. [6]

b) What are carcinogenic compounds? What are the engineering and
administrative controls adopted to reduce exposure to carcinogens? [4]

03) a) Why are oxidation reactions of organic compounds important to
environmental engineers? [6]

b) What is radio toxicology? What are the factors involved in radioactive
pollution of the atmosphere. Discuss the fate of radioactive contaminants

present in the atmosphere. [4]

Q4) a) Describe the instrumentation in HPLC? What are the limitations of HPLC.
How this limitation is overcome by Gas Chromatography? [5]
b)  Write a short note on selectivity of mobile phase in chromatography. [5]

05) a) Give the four basic principles of ecology as recognized by Misra in
1991. [S]
b) Define the terms: Metabolism, responsiveness, growth, ecology, evolution.

[S]
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Q6) 2)
b)

Q7) a)
b)

08) 2)
b)

Distinguish between the Gram positive and Gram negative cell wall. [5]
Give the functions of : objective lens, course and fine focus, eyepiece,

turret, condenser. [5]

What are Universal phylogenetic tree/Universal tree of Life? [5]

Explain : Certain physical conditions affect the type and amount of

microbial growth. [5]

Explain various industrial products in which microbes are used. [5]

Write a short note on Fermentations and Biotechnology. [5]
RARMXR
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M.E. (Civil) (Environmental Engineering)

PHYSICO CHEMICAL PROCESS FOR WATER AND WASTE
WATER TREATMENT

(2013 Credit Pattern) (Semester -I) (501063)

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

1)  Figures to the right indicate full marks.

2) Draw neat figures wherever necessary.

3)  Use of Scientific Calculators is allowed.

4) Attempt any five questions.

5) Assume suitable data if necessary clearly mentioning the same.

Q1) a) Explain with suitable example, the importance of stream standards and
effluent standards in environmental engineering. [5]

b) Enlist various types of reactors used in water or wastewater
treatment.Explain with a suitable example ideal plug flow reactor.  [5]

02) a) A settling column analysis is run on a type-I suspension. The settling
column is 2.1m tall and the initial concentration of the well-mixed sample
is 600 mg/I1. Results of the analysis are shown below: [7]

Time, min [0 60 75 90 120 150 240
Conc.
Remaining |600 | 575 425 300 200 125 65
mg/l

What is the theoretical efficiency of the settling basins that receive this
suspension if the loading rate is 2.5* 10 m/min.

b) Explainin detail: zeta potential. [3]

Q3) a) Determine the basin dimensions, power requirement, paddle configuration
and rotational speed for a flocculator that treats 25 MLD of raw water.
Take optimum value of G*t as 48,000. [6]
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b)

04) a)

b)

05) a)

b)

Explain with suitable example, various zones of settling in water and
wastewater treatment reactors. [4]

Draw flow sheets for: [6]
i) A conventional WTP in urban area

ii) A conventional wastewater treatment plant based on aerobic process
in urban area.

Explain role played by various units as above in the respective treatment.

Explain in detail: recycle and reuse of treated sewage for agricultural
purpose. [4]

Design an RSGF to treat a net filter flow of 150 cu m/hr. Use following
additional data: [5]

i)  Quantity of backwash water used = 3%
i)  Time lost in backwashing =30 mins

i) Design rate of filtration = 5 cu m/hr/sq. m.
iv) L:Wration 1:1.25

v)  U/D System: Central manifold with laterals
vi) Size of perforations = 10mm

Design:

1) Filter bed

2) Sand depth

3) U/D System

4)  Washwater troughs

A bed of filter is 0.7m deep and is composed of uniform particles with
diameter 0.6mm and sp.gravity of 2.65. The shape factor is 0.85 and
porosity of packed bed is 0.5. determine: [5]

i)  The backwash velocity at which the filter bed will just begin to
fluidize and

i)  Theresulting expanded depth if the filter medium is to be expanded
to a porosity of 0.75 by hydraulic backwash.
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06) a)

b)

Q7) a)

b)

08) a)

b)

Enlist 04 disinfectants. Explain with suitable equations combined chlorine
when ammonia is present in water. [5]

Enlist various types of chlorination practices. Explain each in brief. [5]

Explain the importance of chemical treatment processes with reference
to oxidation and reduction reactions. [5]

What are the limitations of chemical treatment? Discuss in detail:
importance of biological treatment in wastewater treatment. [5]

Explain in detail: adsorption kinetics. Explain use of activated carbon as
adsorbent in wastewater treatment. [5]

Enlist various water softening methods. Explain significance of ion
exchange in water and wastewater treatment. [5]
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Total No. of Questions : 8] SEAT No.
P4306

[Total No. of Pages : 4
[4760] - 104
M.E. (Mechanical) (Heat Power Engineering)

ADVANCED AIR CONDITIONING, HEATING AND

VENTILATION
(2008 Pattern) (Elective - II)

Time : 3 Hours] [Max. Marks : 100

Instructions to the candidates:

1)
2)
3)
4)
3)

01) 2)

b)

Q2) 2)
b)

03) a)

Answer any THREE questions from each section.

Answers to the two sections should be written in separate answer books.
Neat diagrams must be drawn wherever necessary.

Figures to the right indicate full marks.

Assume suitable data, if necessary and mention it clearly.

SECTION -1

In an air conditioning system, it is required to maintain air at 31°C DBT
and 70% RH by heating and humidifying air prevailing at 18°C DBT and
40 % RH.Explain the various processes which can be used for attaining
above conditions. Recommend the most suitable one. [8]

What is effective temperature? Explain the significance in the design of
the air conditioning system. [8]

With neat diagram explain indirect and direct evaporative cooling.  [8]

Explain all water systems with its merits and demerits over other types of
systems. [8]

In a cooling application moist air enters a refrigeration coil at a rate of
100 kg of dry air per minute at 35°C and 50% RH. The ADP of the coil
is 5°C and bypass factor is 0. 15. Determine the outlet state of the moist
air and cooling capacity of coil in TR. [6]

PTO.



b) A minitheater having audience capacity of 50 has the data related to air
conditioning system as follows.

Inside conditions: 24°C, 50% RH
Outside conditions: 38°C, 60% RH

Sensible and latent heat gain from passengers = 110W & 130W
respectively.

Sensible load from other sources = 2500 W

Assume 20% fresh air is used. The bypass factor of cooling coil is 0.2.
With appropriate assumptions of other cooling loads, determine ADP,
Cooling coil capacity, Supply air conditions, and quantity of dehumidified
air. [10]

04) A computer laboratory is to be air conditioned. Related data collected is as

follows: [18]
Outdoor design conditions = 42°C DBT & 24°C WBT
Indoor design conditions =22 °C DBT & 50 % RH
Occupancy = 35 nos.

Ventilation requirement = (.25 cmm/person
Infiltration =5 cmm

Sensible heat from occupants =70 W/person
Latent heat from occupants = 100 W/person
Heat gain through wall =8 kW

Heat gain through roof =6 kW

Heat gain through glass panel =2 kW

No. of fluorescent tube lights =30 of 40W each
No.of PCs =25 of 300W

No. of printers =3 of 500W
Miscellaneous load =2 kW sensible, 0.8 kW latent

Determine: RSHF, ESHF, Capacity of plant in TR, quantity of waterrequired
& the condition of water supplied to the air washer.
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Assume that the equal quantities of ventilation and recirculated air are mixed.
The mixture is then adiabatically cooled in an air washer having 85% efficiency.
The air is further cooled & dehumidified by passing over a cooling coil having
bypass factor 0.14.

SECTION - 11
05) a)  With suitable example explain equal friction method of duct design. How
circular duct is converted in equivalent rectangular duct? [12]
b)  Write short note on: Duct materials an insulations. [6]
06) a) What are various types of filters used in an air conditioning systems?
Explain HEPA filter in detail. [8]
b) Explain the variable air volume (VAV) all air system with neat sketch. [8]
Q7) a) Explain the working of year round air conditioning system with neat
schematic. [8]
b)  With neat diagram explain the working of thermostat and humidistat. [8]
08) Write short notes on : [18]
a) Laminar flow clean rooms
b) Sound control in air condition systems
c) Comfort chart

[4760] - 104 3



'Vapour pressure, mm of H ————=

95

O umw Do g

Dry bulb temperature °C

w
w

40

60

65
“70
+75

85
90

-1

o5
3 5 3 35 40 43
Psychrometric Chart ® SEETF AT ri M
i N7 7 17
Normal temperatures K A7/ 7 Y 7 \7 . B
Standard atmospheric pressure - \\/.w,mu LA A S - L
S a
(760 mm of Hg or 1.013 bar) o \ S GA 7 A/ A A g
~ i/ e - yd M ' 7 22 %
A -y =7
& 3 1y y 17 7 §
2 Sl ] L 7 | ¥ 1Y T <] -
& o AVhs Yl /A, 7 ¥
& @
$ “ & SRS w._“. AN . 020 1
§ © & o 7 / 7T 1 1A -
o E N AWy T 7o #
& F AT ORSA S S 71 T ”
- o &L A VAN S A\, FAY B AN 1
A L] .w.... S r i b’ R T 4 A W - 8 “
) i SAVAVAVAWA'S, oA 17 i C
<L & /\A "4 LA, -1
& & We F, % A Z ] 3\ B VAN 2
S AXRKZ VTP A S/ UZ & e
*, 0016
- ¥ A A T 4 A J 7 = kA
o & FAVAVA>AWA Z A Y 1 TX [y i S 4 ®
: “ & 20 > 4 YT WIS P . .m. 4 =
. S P¥ T PR WA ) A . N -~ 5
& & S AT 7T /S A \ = 0014 °
AT 28, P4 717 7 4 7T~ » W
"y ¥ gl O, £ I AV ) A N iy s
: - 7 AV N P4 o . L TS S - 2 EL
o ¥ AA AP L TSLZTN Ls7e 7] oor Z
& W' | ¥ 17 7 JU7 ¥ F ] | v
i} FL A A o i A s & { 0./1\ v E
"15.% 4 wx?\ 1L 75 A A A4 d aY% 5 B
o A A P A A LT e o =y A ~ 2
: > L < SHF - i)
i h 729 AP 1PN < = 0010 2
- e - - < —
7 e ¥ -y b ] A
o, . /.l Vs ¥ =7 - 1Y Dy 7 SRR
~ AL AN TR A L AN S Iy o S 008
aates A\\\‘ Za N S AN DY .,v,.\), ] -
x i .l e o . -
2 > : e 7 PR T A = wW z > 1Y = ~
=~ V\\ < )ﬂ&& e ﬁ - \4./....... i L — bR = #/ -~
= 2 P4 3 0006
5 - % A el " o I St €21 .
9 X = 5 15 e P s O, | B P = ~
2, e L~ 3 T . e e als L = AY =
g i N = - \....1.4\..._.., = : = o A A}
3 SRS s WA = =X — SE T i \ HMM ! 7 0-004
=t v = S "= N S (= - s - X
.IV : e ......u. r_u.....r.r = = = = . lul.lﬂf....,.r }......!.../ \
S }E...wu. = =ns - \ nwaf Nk 0002
) «o}ﬁ%ﬂf = o = T s 3 X N \ -
. S . <Trs - S Y =) NN 5o
5o ] 2 5 g10 15 .Mi; 20 ¢ 25 Vg 35 g 40 L2 w5
he ac e e = - 2
< € S € % € % Z
@ 2 3] 53 ® 2, 2 <
o o < o %

45-

Sensible heat factor ————=

[4760] - 104



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

P4117

[4760]-1040 [Total No. of Pages :2

M.E. (Environmental Engineering )
RESEARCH METHODOLOGY
(2013 Credit Pattern) (Semester-I)

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

1)  Solve any$5 full questions.

2)  Figures to the right indicate full marks.

Q1) a) Write a note on sources of research problem. [5]
b)  Write a note on plagirism in research. [5]
Q2) a) What are the components of a research problem? [5]

b) Explain the significance oral presentation of research and precautions to
be taken for same. [5]

03) a) Enlist few renowned journals in civil Engineering which can be used as
sources of literature review. [2]

b) Define sampling and discuss the different types of sampling. [8]

04) a) Explain the necessity of surveying the available literature for a research.

[S]

b) Explain in merits of collection of data done through questionnaires. [5]

05) a) Write a note on “Parametric tests for Hypothesis testing”. [5]

b) Explain in brief the procedure for hypothesis testing. [5]

PTO.



Q6) 2)
b)

Q7) a)
b)

08) a)

b)

Explain the z- test and t- test used for hypothesis testing. [5]

Explain Type I and Type II errors in context of “Testing of hypothesis”
[S]

Discuss the precautions to be taken for writing research reports.  [5]

What are the principles of report writing. [5]

Write differences between: [5]

i) A journal paper

i) A research report.

i) A research thesis

Discuss in brief the steps in writing report. [5]

v O <O
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Total No. of Questions : 8] SEAT No.

P4388 [Total No. of Pages :2
[4760]-1041
M.E. (Civil) (Env.Engg.)
INDUSTRIAL WASTE WATER TREATMENT &
MANAGEMENT

(2013 Pattern)

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

1)  Solve any five questions.

2) Neat diagrams must be drawn wherever necessary.

3) Figures to the right indicate full marks.

4)  All questions carry equal marks.

5)  Your answers will be valued as a whole.

6) Use of logarithmic tables side rule, mollier charts,electronic pocket
Calculator and steam tables is allowed.

7) Assume suitalbe data, if necessary.

Q1) Explain with suitable examples how prevention helps to control the Industrial
pollution. [10]

Q2) Discuss the criteria for selection of aerobic and anaerobic treatment methods.
[10]

Q3) Draw the flowsheet and explain nitrification and denitrification process of
waste water treatment. [10]

Q4) Write a note on:
membrane technologies for waste water treament. [10]

Q5) Explain pulp and paper Industry with reference to following. [10]

a) Manufacturing process & sources of w/w generation
b) Treatment options

P.T.O.



Q6) Explain the tannery Industry with reference to following. [10]
a) Characterstics and composition of w/w.
b) Treatment and disposal of w/w.

Q7) Discuss the operation and maintenance problems of CETP. [10]

Q8) Draw the flow sheet of petroleum refinary waste water treatment plant.
Explain the design criteria of each treatment unit. [10]
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Total No. of Questions : 8] SEAT No. :

P4605 [Total No. of Pages : 2
[4760]-1042
M.E. (Civil) (Environmental)
AIR POLLUTION AND CONTROL
(2013 Pattern)
Time : 3 Hours] [Max. Marks : 50

Instructions to the candidates:

1)
2)
3)
4)
3)

01) 2

b)

02) a

b)

03) a)
b)

Solve any five questions.

Figures to the right indicate full marks.
Draw neat figures wherever necessary.

Assume necessary data.

Use of scientific calculators is allowed.

List some of the main air pollutants and its probable sources in a city like
Pune. [5]

Coal containing 5% sulphur leaves 10% ash after combustion. Ash itself
contain 2% sulphur. If a power plant burns 5 tons of coal per hur, what
will be amount of SO, emitted in kg/hr? [5]

How do inversions, mixing heights and lapse rate influence the ambient
air quality? Illustrate with diagrams. [5]

On a clear summer day CO, is being emitted to the atmosphere (1 bar
pressure) from an 80 m high industrial chimney with 0.25 m internal
diameter. Wind speed at 10 m height from the ground is 4 m/s. Calculate
the effective stack height. Assume p (wind power exponent) = 0.15 and
stability category B. The stack gas velocity is 8 m/s and the temperature
of stack gas and ambient air at 80 m height are 50°C and 25°C, respectively.

[S]

Explain Gaussian equation to determine pollutant concentration. [5]

A power plant is emitting SO, with exhaust rate of 127 g/s through a
stack that has effective height of 75 m. The atmospheric conditions are
moderately to slightly stable. The wind velocity at the top of the stack is
6 m/s. Determine the ground level concentration at a distance of 3 km
downwind at the centreline of the plume o, = 280 mand 6,=170 m.[§]
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04) 2
b)

05) a)

Q6) a)

Q7) a

08) a)

Describe the principle and working of baghouse filter.

[S]

An ESP is to be constructed to remove fly ash particles from stack
gases flowing at a flow rate of 10 m?/s. Analysis of a similar system
shows that drift velocity can be taken as w = 3.0 x 10° x dp, where dp is
particle diameter in pm and w is in m/s. Determine the plate area required

to collect particulate matter of 0.5 pm size with 99% efficiency.

Write a short note on NO_ control technology.

Write a short note on desulfurization of flue gas.

Briefly describe high volume sampler.

Write a short note on ambient air quality standards.

Explain the methods of control of air pollution from automobile.

Explain sources and measurement of odour.

Explain briefly the sources of indoor air pollution.

Write a note on control of indoor air pollution.

* K *
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Total No. of Questions : 8] SEAT No. -

P4118 [4760] - 1043 [Total No. of Pages :2

M.E. Civil (Environmental Engineering)
SOLID WASTE AND HAZARDOUS WASTE MANAGEMENT

(2013 Credit Pattern) (Semester - II) (501068)

Time : 3Hours] [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 logarithms tables, slide rule, electronic pocket calculator is allowed.

5) Assume suitable data if necessary.

Q1) Discuss public health aspects of solid waste management. [10]
02) Explain sources, classification and physical composition of solid waste.[10]
03) What is Leachate in Landfills? Explain water balance in Landfills. [10]

04) a) Determine the area required for a new landfill site with a projected life of
20 years for a population of 150000 generating 25 kg per house hold per
week. Assume the density of the waste is 500 kg/m®. The height of the
landfill should not be more than 10m. [4]

b) Explain waste heat recovery and co-generation from the solid waste
Treatment. [6]

05) Define hazardous waste. What are the categories of hazardous waste. Discuss
location and types of hazardous waste generated from household.[10]

06) What are various commercial treatment facilities for hazardous waste. Also
explain rotary Kiln incineration. [10]
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07) What is vermicomposting? Compare its advantages and disadvantages with
other methods. [10]

08) Write short notes: [10]

a) Management of Nuclear waste.

b) Plasma are destruction incineration.
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Total No. of Questions : 8] SEAT No. :

P4389

[Total No. of Pages : 2

[4760] - 1044
M. E. (Civil) (Environmental Engg.) (Semester - III)
ENVIRONMENTALSANITATION
(2013 Pattern)

Time : 3 Hours] [Max. Marks : 50

Instructions to the candidates:
1) Solve any five full questions.
2) Figures to the right indicate full marks.
3) Neat diagrams must be drawn wherever necessary.
4) Use of Calculator is allowed.

5) Assume suitable data, if necessary.

Q1) a) Which methods of communications are responsible for communicable
diseases? (4]

b) Why does categorization of diseases by the route of transmission make
sense as a means of systemization of infectious disease? Provide an

example of a disease that is transmitted by food or water route. [6]

02) a) Why should mosquitoes be controlled? How is mosquito control
accomplished? [4]

b) What is an Insecticide? Explain the commonly available insecticides in
market. [6]

03) a) Write a short note on: Bio-control method of fly breeding. [4]
b) Which disinfectants are generally used? Explain the specific use with an
importance. [6]

04) a) How will you achieve sanitation in case of Cinema Theaters? Explain.|[4]
b) Explain any one case study on sanitation. [6]

05) a) What do you understand by Low cost excreta disposal system? [4]
b) How will you achieve sanitation in case of [6]

i)  Hospitals
i)  Swimming pools.

P.T.O.



06) a)
b)

Q7) a)
b)

08) a)
b)

[4760] - 1044

Write a short note on Rural sanitation improvement schemes. (4]

Draw a water supply network for domestic building and explain.  [6]

Write a short note on principles governing design of building drainage.[4]

Comment on choice of plumbing System of Drainage. [6]

Explain Gully Trap with a neat sketch. [4]

What are the principles for Governing Design of Water supply in
buildings? [6]

SISIS



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

P4390

[4760] - 1045 [Total No. of Pages :1

M.E. (Civil) (Environmental Engg.)
ENVIRONMENTAL IMPACT ASSESSMENT
(2013 Credit Pattern) (Semester - 111)

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

1)  Solve any five questions.

2) Neat diagrams must be drawn wherever necessary.

3) Figures to the right indicate full marks.

4) All questions carry equal marks.

5) Your answers will be valued as a whole.

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

7)  Assume suitable data if necessary.

Q1) Discuss the screening and scoping of projects for EIA studies. [10]
02) Discuss the Environmental Impact Assessment Methodology. [10]
03) Explain how the Impact prediction is done for Air environment in EIA studies.[10]

04) Explain how the Impact prediction is done for Water Environment in EIA
studies. [10]

05) Discuss how the Impact prediction is done for socioeconomic environment
in EIA studies. [10]

06) Discuss the role of public participation in Environmental decision making.[10]
Q7) Write a note on “Post Environmental monitoring™. [10]

08) Explain the procedure for obtaining Environmental clearance for construction
project. [10]
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Total No. of Questions : 8] SEAT No. :

P4119

[Total No. of Pages : 3
[4760] - 1047

ML.E. (Civil) (Water Resources and Environment Engineering)
ENVIRONMENTAL CHEMISTRY & MICROBIOLOGY

(2013 Pattern) (Semester - I)

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

1)
2)
3)
9
5
6)

01)

02)

a)

b)

Attempt any five questions.

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

Use of calculator is allowed.

Assume suitable data if necessary.

Use data sheet.

State the stability of atmosphere for the following data Temp. of air at
ground = 30°C. Temp. of air at 200m height = 20°C. If a balloon is
release from a ground after 1 hour reach to height of 100m at that time
temperature of 22°C. [4]

Explain radiation and types of radiation. [3]

Ahigh volume sampler is run for 30 min @ 20m?/min air. Initial weight of
filter paper is 5 gm after 30 min weight of filter paper is 10 gm what is
concentration of dust particle in microgram/m’. [3]

Design multi cyclone chamber for flue gas of 10m?/sec. Assume all the
necessary data. [4]

A fabric filter must process 3m?/s of flue gas. Design the bag house filter
with air to cloth ratio of 4m?*/min/m? Determine no. of bags and physical
arrangement. Take dia. of each base as 200mm. [3]

Explain working of adsorption process in details. [3]
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03) 2

04) a)

05) 2

A gas has density of 1.89 kg/m? at a pressure of 1 bar with temperature of
30°C A mass of 0.9 kg of the gas requires a heat transfer of 300 kJ to
raise the Determine. [3]

i)  Characteristic gas constant.
i) Cp of the Gas
i) Cv of the Gas

Change in internal energy of gas

Explain steam curve. [3]
Explain vapor absorption system with diagram. [4]
Determine reaction order of reactant removal for the data given in table :

4]

concentration 230180 |110| 60 | 40| 22

Time (minute) 0 ]9 120]130]42] 33

Explain working & principle of ion exchange process. [3]

A cold fluid flow through heat exchanger at rate of 20m?3/hr. The
temperature at entry of fluid and exit is 38°C and 62°C. The another fluid
enters at rate of 30m3/hr and temperature is 112°C. Find the area required
for heat exchanger in parallel and counter cement flow conditions.  [3]

Write short note on toxicity test. [3]

Explain the concept of anaerobic sludge digestion with three phases such
as hydrolysis, acidogensis, methonagesis and also explain conventional
sludge digester with diagram. [4]

A one cubic meter of air was sound to contain 100 microgram/m?® of
CO,. The temperature & pressure are 20°C and 103.12 kPa when the air
sample was taken what was the concentration of CO, in PPM. [3]

06) Explain working mechanism of : [10]

a)

pH meter

b) Flame photometer

c) Atomic Absorption Spectrophotometer

[4760] - 1047 2



Q7) a) What are different type of reactor used in water treatment process. [6]

b) Design ASP for Industrial waste water of 10,000 m3/d, BOD of I/F =200
mg/L, E/F BOD=10mg/L,Y=0.5,K,=0.05/day, MLSS =4000 mg/L,
Return sludge concentration = 10,000 mg/L, MCRT = 10 days [4]

Determine 1. Volume of reactor
i)  F/Mration.

ii) OLR

ii) Oxygen requirement

iv) Recycleratio

08) Explain uses of algae and problems caused by algae in water along with their
controlling measures. [10]

OO0
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Total No. of Questions : 8] SEAT No. :
P4120

[4760] - 1048 [Total No. of Pages :2

ML.E. (Civil)
Water Resources and Environmental Engg.
FLUID MECHANICS
(2013 Credit Pattern) (Semester - I) (501083)

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 logarithms tables, slide rule, electronics pocket calculator is allowed.

5) Assume suitable data if necessary.

Q1) a) Define stream line, streak line, pathline and stream tube. [4]

b) Define nominal thickness, displacement thickness and momentum
thickness with reference to boundary layer. [6]

02) a) State assumptions made in Bernoulli’s theorem. What are limitations of
Bernoulli’s theorem. [4]

b) The velocity distribution in the turbulent boundary layer over a flat plate
2
u_,y 1 ( y

is given as 77 =475 5) . Obtain an expression for the

u. & 2

displacement thickness, momentum thickness and energy thickness. [6]

Q3) a)  Write a short note on conformal mapping? [4]

b) An oil with density 900 kg/m? and viscosity 0.16 N-s/m? flows through a
20cm diameter pipe. What is the maximum flow that will ensure laminar
flow? If the length of the pipe is 200m, find the pressure drop between
the two ends of the pipe. [6]

04) a) Derive equation for stream function and velocity potential for a source.|5]

PTO.



b)

05) a)

b)

06) a)
b)

Q7) a)
b)

08) a)
b)

Derive equation for velocity distribution for flow between parallel plates
with both plate are at rest starting with Navier-Stokes equations. [5]

What is boundary layer separation? What are its effects and how to

control it? [5]
Derive Reynolds equation. [5]
Derive Karman momentum equation. [6]
Write a short note on Reynolds rules of averages. [4]
Derive equation for stagnation temperature. [5]

Discuss the analogy between the normal shock wave and the hydraulic

jump. [S]

Derive equation for work done in adiabatic process. [5]

What is the effect of compressibility on drag. [5]
T {3 {3
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Total No. of Questions : 8] SEAT No. -

P4121

[4760]-1049 [Total No. of Pages : 2
M.E.WREE
RESEARCH METHODOLOGY TREATMENT
(2013CreditPattern) (Semester-I)

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

1)  Solve any 5 full questions.

2)  Neat diagrams must be drawn wherever necessary

3)  Figures to the right side indicate full marks.

Q1) a) With suitable example explain Quantitative research. [5]
b) “Selecting an appropriate research problem is the key to successful

research”Discuss. [5]

02) a) Discuss the characteristics of a good Research Problem. [5]

b) Explain the requirements of Research in the modern times with an example.

5]

03) a) Write a note on “Internet as a source of literature review in Research”.
[S]
b) Enlist different types of sample designs and explain probability sampling.
[S]

04) a) Explain the merits and demerits of collection of data through observations.

[S]
b)  Write the advantages and disadvantages of raking scale. [5]

05) a) Differentiate between Null hypothesis and Alternative hypothesis.  [5]

b) Explain the steps involved in procedure for hypothesis testing. [5]

PTO.



Q6) 2)

b)

Q7) a)
b)

08) a)
b)

What is a t-test? When it is used and for what purpose? Explain with
examples. [5]

Discuss in brief the important factors needed for a technical report. [5]

Discuss the precautions to be taken for writing Research reports. 5]

Explain Multiple Regression Analysis method. [5]

Write a note on requirements of a research thesis. [6]

When can an invention be eligible for filing of its patent?. [4]
v O <O
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[4760] - 105

ML.E. (Mechanical - Heat Power)
CONVENTIONAL POWER PLANTS

(2008 Pattern) (Semester - I) (Elective - IT)

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

1) Answer any three questions from each section.

2)  Answer for the two sections should be written in separate answer book.

3) Neat Diagrams should be drawn wherever necessary.

4) Figures to the right indicate full marks.

5) Use of pocket calculator & different gas charts as applicable is allowed.

6) Assume suitable data if necessary.

SECTION -1

Q1) a) Draw the general layout of thermal power plant and explain the working
of different circuits. [10]

b) Steam at 10 bar and 0.95 dry is available. Find the final dryness fraction
of steam for each of the following operations using steam table: [8]

i) 160 kJ of heat is removed per kg of steam at constant pressure.
i)  Itiscooled at constant volume till its temperature falls to 1400C

i) Steam expands isentropically in the steam turbine developing 200KJ
of work per kg of steam flow and pressure becomes 0.5bar.

02) a) What are the factors to be considered while selecting a site for
hydroelectric power plant? [8]

b) Nozzle of impulse stage turbine receives steam at 15 bar and 300 deg. C
and discharges it at 10 bar. The nozzle efficiency is 90 % and the nozzle
angle is 30 degrees. The blade speed is that required for maximum work
and entry of the steam is without shock. The blade exit angle is 5 degrees
less than the inlet blade angle. Blade friction factor is 0.9. Calculate the
power and efficiency. [8]

PTO.



03) a)

b)

04) a)
b)

05) a)
b)

Explain the Gas turbine power plant with neat sketch. Discuss the
advantages of gas turbine power plant. [8]

Draw the layout of Diesel power plant. [8]

What are the advantages of reheat cycle over simple ranking cycle? [8]

Explain significance of Co-generation and what are the different industries

which can benefit from Co-generation? [8]
SECTION - 11
Explain use of Load curves in Power plants. [8]

Explain working of combined cycle gas power plant and derive expression
for overall efficiency of plant. [8]

06) A steam boiler generates steam at 30bar, 3000 deg C at the rate of 2kg/s. This
steam is expanded isentropically in a turbine to a consider pressure of 0.05bar,
condensed at constant pressure and pumped back to boiler. [16]

a)

Draw the schematic arrangement of the above plant and T-s diagram of
Rankine Cycle.

b) Find heat supplied in the boiler per hour

c) Determine the quality of steam after expansion.

d) What is the power generated by the turbine?

e) Estimate the Ranking efficiency considering pump work.

07) a) Explain the energy Scenario in India and possible road map for meeting
the increasing energy demand for future. Explain how the projection or
estimation of Power demand done for future energy needs. How the
increasing energy demand of India should be met for future. [10]

b) What are the different instruments system used for normal operation
and safety of a power plant? [8]
[4760] - 105 2



08) Write a short note on (any three)

a)  Ashhandling in thermal power plant.
b) Nuclear waste disposal.
c) Cooling towers used in Power plants.
d) Fluidized bed combustion.
e) Pollution Control techniques.
SISIS)
[4760] - 105
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Total No.

of Questions : 8] SEAT No. :

P4526 [Total No. of Pages : 3

[4760] - 1050

M. E. (Civil) (Water Resources and Environmental Engineering)
ENVIRONMENTALHYDRAULICSAND ENVIRONMENTAL

STRUCTURES
(2012 Pattern) (Semester - II)

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

D
)
3)
9
5
6)
7)

01) a

b)

Q2) 2

b)

Attempt any five questions.

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

Use of Calculator is allowed.

Assume suitable data if necessary.

Use data sheet.

Use of IS code 46 and IS code-1983 (Part - I) - 2002.

Find minimum span length for support and thickness of pipe required for
the following data Diameter of pipe = 120mm, weight of pipe 14 Kg/
meter, Weight of water 10 Kg/meter, Stress of material 900 kg/cm?, pressure
of liquid in pipe is 20 kg/cm?. Take E =2 x 106 Kg/cm?. [5]

A single acting reciprocating pump running at a speed of 50 rpm delivering
water 0.005 cum meter/sec. The diameter of piston is 190 mm and its
stroke length 300mm suction and delivery head are 4 meter and 11 meter.
Determine theoretical discharge, coefficient of discharge, % of slip, Power
required and efficiency of pump. [5]

Design hydraulic circuit for the following data. [5]

Load during forward stroke = 10 KN, In return stroke 8 KN, Forward
and backward speed is 4 m/min and 6 m/min. Total length of stroke is
300mm. Make a provision to hold the cylinder anywhere in between two
positions. Select different components as per suitability and also specify
rating of pump.

Explain any two types of pressure control valve. [5]

PT.O



03)

04)

05)

006)

[4760]-1050

b)

b)

a)

Explain working of LVDT [S]

What are different types of level measurement used and explain any two
in detailed. [S]

The vapor pressure of n-heptane and n-octane are given the following
table at 101.1 KPa. Assure that the Raoult's and Dalton's Law apply. Plot
the graph of x-y and Temp -x, Temp-y [5]

Temp. in °C | 98 105 110 116 120 125
p°A KPa 101.1 12523 | 13998 159.89| 17998 | 205.1
p°B KPa 44.4 55.5 64.5 74.7 86.6 | 101.32

Boiling point of n-heptane and n-octane is 98°C and 120°C.

Determine EBCT, Mass of GAC, Volume of water to treated for the
following data. [5]

Volume of GAC used = 16 cum. Meter, Volumetric flow rate = 1500 lit/
min, Initial and final concentration of pollutant is 6mg/lit and 0.05 mg/lit.

Freundlich Capacity Factor = 25 (mg/gm) (Lit/mg)1/n, and intensity
parameter n = 0.8

A vibration system define by the parameter m = 100 kg.
K =150 N/m, C=4 N s/m

Determine Damping factor, natural frequency, logarithmic discernment.

[S]

A four storey Steel Frame structure is use for carrying pipe line in plant
situated in zone I'V. The height of each floor is 4 meter and total height of
RCC structure is 16 meter. The dead load and live load on each floor are
as follows. [5]

On First Floor = 4000 KN, On Second Floor = 5000KN, On Third Floor
= 6000KN, On Fourth Floor = 2400KN respectively. The soil below

foundation is assumed to be hard rock. Find out total base shear as per
IS Code — 1893 — (Part —I) - 2002.

An air receiver of a cylindrical portion of 8 meter length and 1.0 meter in
diameter. It is closed by hemispherical ends. The pressure is not exceeding
9 N/mm?. If the material is stress having yield point 250 N/mm? and if
factor of safety is 3 used. Find the required thickness of the cylinder and
thickness of hemispherical shape cylinder assumes joint efficiency for
both cylinders is 0.8. [5]

-



b) A closed vessel is to be design to withstand internal pressure of 200 MPa
having inside diameter of 400mm Following properties may be assumed
Yield Strength =400 MPa, Ultimate Tensile strength =600 MPa, Poission
ratio = 0.4, Estimate wall thickness on the basis of [5]

i)  Maximum Principle Stress Theory.

i) Maximum Shear Stress Theory.

07) a) Apressure vessel consist of a cylindrical shell of inside diameter 2000mm.
which is closed by cylindrical head with a crown radius of 1400 mm. The
operating pressure inside the cylinder is 4.5 MPa. The yield strength of
the material is 500 MPa. The corrosion allowance is 2mm and weld
efficiency is 80%. Determine the thickness of cylindrical shell and the
cylindrical head. [5]

b) What are different types of head used in pressure vessel. [5]

08) a) Determine area and depth of foundation of square column carrying load
of 1000 KN vertical. The SBC of soil is 100 KN/M?, density of soil is 20
KN/m?, angle of repose = 30°. [5]

b) A beam of section 25 cm x 40 cm if, shearforce of 18 KN and torsion
moment is 2 KNM at factorized load. Assume M15 mix concrete and
0.22% torsion steel at a given section. State weather torsion reinforcement
is required or not. [5]

RMRMXR

[4760]-1050 -3-



Total No. of Questions : 8] SEAT No. :
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[4760]-1051

M.E. (Civil) (Water Resource and Environmental Engineering)

HYDROLOGY
(2013 Pattern) (Semester - II)

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

1)
2)
3)
4)
3)

01) a

b)

02) a

03) a

04) a)
b)

Answer any five questions from all the questions.
Neat diagrams must be drawn wherever necessary.
Figures to the right indicate full marks.

Use of calculator is allowed.

Assume suitable data if necessary.

Define rainguage density. Discuss the ISI norms for the rainguage density.

Explain measurement of rainfall using satellites. [6]
What are the design applications of depth-area-duration relations? Explain
the procedure for developing these relations. [4]
Explain Pearson type & its use in hydrology. [6]
Write a short note on chi squared test. (4]
Explain extreme value probability paper with neat graph. [6]
State various methods to estimate flood and explain the rational method
in detail. (4]
Describe the modified Puls method of reservoir routing [6]
Define flood routing. What are the uses of flood routing. [4]

PTO.



05) 2

b)

Q6) a)

Q7) a

08) a)

A pumping test was carried out on a new irrigation bore well penetrating
fully into a confined aquifer at a rate of 22 lit/sec. The drawdown measured
in an observation well located at 45.7 m from the pumping well during
the test is given below. determine T and S of the aquifer using Cooper-
Jacob method. [5]

Time tinhours | 0.5 | 1.8 | 27 [ 54 | 90 [ 120] 18 [ 30 | 4

Drawdown sin [0.0910.29410.382( 0.55 [0.70110.785|0.911 | 1.06 |1.24
meters

Explain how the yield of an open well can be determined using
recuperation test. [5]

Explain any one method of exploring ground ater and explain any one
method of tube well construction. [6]

What is ground water pollution? How the industrial use of water affects
on it. [4]

Enlist the various methods of artificial recharge of ground water and
explain any one in detail. [5]

What are different equipment used to drill tube well? Explain one in
detail with neat diagram. [5]

How porous media models are useful in ground water modelling.  [5]

Write a note on digital computer modeling technique for groundwater
analysis. [5]

* ¥ *
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P4122 [4760] - 1052 [Total No. of Pages :2

M.E. (Civil - Water Resources and Environmental Engg.)
OPEN CHANNEL HYDRAULICS

(2013 Credit Pattern) (501088) (Semester - II)

Time : 3Hours] [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 logarithms tables, slide rule, electronics pocket calculator is allowed.

5) Assume suitable data, if necessary.

Q1) a) Define depth of flow, depth of flow section, Hydraulic radius, Hydraulic
mean depth. [4]

b) A rectangular channel with bed width of 10 m, bed slope of 1 in 2500
and Manning’s n = 0.002 carries a discharge of 10 m’/s. Find the slope
of water surface with respect to horizontal at the section where the depth
of flow is 0.72m. [6]

02) a) Design an economical channel with side slopes 2 H : 1 V, bed slope
1 : 3600 to carry discharge of 5 m*/s. Take Manning’s n = 0.02. [6]

b) Draw the water surface profiles when [4]
i)  a steep slope follows a steeper slope

i) mild slope follows a steep slope

03) a)  Write in detail about hydraulic jump at an abrupt drop. [5]
b)  Write a detail about standard step method to determine length of a water
surface profile crated by gradually varied flow. [5]

04) a) How to determine energy loss in hydraulic jump graphically. [4]

b) A Wide rectangular channel carries a discharge of 5 m*/s/m. The bed
slope of the channel is 1 in 3600 and Manning’s n = 0.02. If the channel
ends in a drop determine how far upstream the depth of flow would be
10% of the normal depth. Use step method. Take 2 steps. [6]

PT.O.



05) a) Derive equation for increasing discharge of spatially varied flow. [4]

b) A wide tidal river has a low water velocity of 1.5 m/s and depth of flow
of 2.5 m/s. A tide in the sea causes a ‘bore’” which travels upstream. If
height of bore is 0.9 m estimate speed of the bore and velocity of flow
after its passage. [6]

06) a) Derive relation for change in the area at a uniformly discharging side
weir. How these weirs can be constructed? [6]

b) Derive continuity of gradually varied unsteady flow? [4]

Q7) a) Define condition of incipient motion? Write in brief of Shield’s analysis.|6]

b)  Write a short note on flood routing. [4]

08) a) Define bed load, saltation load, suspended load, total load. (4]

b) Route the following flood through a reach of K = 22 h and x = 0.25.
At t =0 the outflow discharge is 40 m?/s. [6]

Time(h) [0 |12 [24 |36 |48 [60 |72 |84 (96 |108 (120|132 (144

Inflow |40 |65 | 165]2501240]|205 (170|130 |115 |85 |70 |60 |54
m3/s
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M.E. (Civil) (Water Resource and Environmental Engg.)
ADVANCED WATER & WASTE WATER TREATMENT
(2013 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) 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.

Q1) Explain the principle & working of reverse osmosis & U.F. for water & waste
water treatment. [10]

02) Design a tube settler module of square cross section with following data:[10]
i)  av. output from tube settler = 250m?/hr.,
i) loss of water in desludging = 2% of output required,
i) av. design flow =(250 x 100)/(100-2) 255. 1m?/hr.,
iv) cross section of square tube = 50mm x 50mm,
v) length of tubes = Im,

vi) angle of inclination of tubes = 60°

03) What is theory of filtration? Explain in detail components, under drainage
system, cleaning & operational trouble in RSGF. [10]

04) Design an aerated grit chamber for the treatment of municipal waste water.
The average flow rate is 0.5 m*/s. Take peak factor as 2.75. [10]

05) Explain unit operation & unit operation. State the microorganisms in waste
water discuss their importance in waste water treatment system. [10]

PTO.



06) a) Explain theory & working of RBC. [5]

b)  With aneat sketch explain bacteria-algae symbiosis in oxidation pond.[5]

Q7) Explain the methods of sludge treatment & disposal with their advantages &
disadvantages. [10]

08) State the sources of waste water from manufacturing process & characteristics
of effluent for distillery & textile industry. Draw the treatment flow charts.[10]
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Total No. of Questions : 8] SEAT No. :
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[4760] - 1054

M.E. (Civil Engineering) Examination, May - 2015
WATER RESOURCE AND ENVIRONMENTAL ENGINEERING
Dam Engineering

(2013 Pattern)
Time : 3 Hours] [Max. Marks : 50

Instructions to the candidates :

1) Solve any five questions.

2) Figures to the right indicate full marks.
3)  Use of calculators allowed.

4) Draw sketches wherever necessary.

5) Assume suitable data, if required.

Q1) a) State various treatments necessary for foundation of garavity dam and
explain with neat sketch any two. [6]

b) Give the load combinations as per Indian standard (IS. 6512) for the
design of dam. (4]

02)a) A homogeneous dam is 43 m high. The free board provided is 3 m. a
30 m long horizontal filter is also provided on the downstream end. A
flow net was drawn for the dam section. The flow net comprised of 5
flow channels and 15 potential drops. If the permeability of the material
in the dam is 3*10~° m/sec. Calculate the seepage flow per meter length
of earth dam. If the dam is 500 m long calculate the total discharge

through the body of dam. [4]

b) Draw typical section of earth dam and explain the functions performed

by component briefly. [6]

03) a) Explain the thick cylinder theory for design of arch dam. [6]
b) Explain various forces acting on arch dam. [4]
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04) 2)

b)

05) a)
b)

06) a)
b)

Q7) a)
b)

08) a)

b)

What is buttress dam? State the classfication of buttress dam and explain
any one. [4]

Explain various types of rock fill dams and draw the sketches of each of
them. [6]

State various types of spillways and explain Ogee and siphon spillways.[6]

At an energy dissipater structure below a low spillway, the discharge is
19 m3/s and the energy loss 1 m at hydraulic jump forming therein.
Determine the depths of flow at both ends of the jumps. [4]

State the objectives of DSO. What is the purpose of this organization?[6]

State various instruments installed to monitor safety of dam. Explain any
one in detail. [4]

Write short note on CWC. [5]

How Global Water Partnership play important role in management of
water resources. [5]

For construction of a dam (multipurpose project) how will account for
displacement and rehabilitation. Justify in brief. [5]

Explain social impact assessment and environmental impact. [5]
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[4760]- 1055
M.E. (Mechanical) (Heat Power Engg./ Energy Engg.)
ADVANCED MATHEMATICS AND NUMERICAL METHODS

(2013 Pattern)
Time : 3Hours] [Max Marks :50
Instructions to the candidates:
1)  Answer any five questions out of eight 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 are allowed.

5) Assume suitable data, if necessary.

Q1) a) A car covers 210km with some speed. If the speed is increased by
10km/hr, it will cover the same distance in one hour less. Find out the
algebraic equ" governing the speed of the car & find the speed of the car
by Newton Raphson Method. Assume initial guess as 80km/hr. Carry
out five iterations. [5]

b) The value of Nusselt number (Nu) & Reynolds number (Re) found
experimentally are given below. If the ralation between Re & Nu is of the
type Nu=a R e° [5]

Fit the curve using least square method & find a & b.
Reynolds no.| 3000 | 4000 | 5000 6000 7000
Nusselt no. [14.3575(15.6517 {16.7353 | 17.6762 | 18.5128

Q2) a) Solve the following Linear Simultaneous Equations using LU
decomposition method. [5]

3x1 + 2x2 + 4x3 =7
1xl + 3x2 + 5x3 =2
2x1 + 1x2 + 1x3 =4

P.T.O.



b)

Q3) a)

b)

Q4) a)

b)

Following table shows enthalpy at different pressures.

Pressure 1.9 2.2 2.4 2.6

(Bar)

Enthalpy | 4979 | 517.6 | 529.6 | 540.9

(kJ/kg.K)
Find out the enthalpy at pressure 2.3 bar by Langrange's interpolation
method. [5]

The following table describes various parameters associated with a thermo

dynamic problem. [5]
X -1 0|1
y -10 | -4 -2
y’ 10 3|2

Determine Hermite polynomial for the above data.

Employ power method to determine largest eigen value for the given
system of equations. [5]

x1—3x2+2x3=kx1
4X1+4X2—X3=KX2
6xl+3x2+5x3:}»x3

A fluid is confined in a cylinder by a spring loaded with frictionless
piston so that pressure in the fluid is a linear function of volume
P = I+mV where | = —-60 kN/m3, m= 7667 kN/m?2. If the fluid changes
from initial condition of 0.03 m? to final volume of 0.06m?3. Find magnitude
of work transfer during the process using Gauss- Lagurre 3'point formula.

[5]
The velocity distribution of a fluid near a flat surface is given below.
t: 01 2 5
v: 2 3 12 147

Express velocity as a function of time and calculate velocity at the end of
3" minute. [5]
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Q5) a)

b)

Q6) a)

b)

Using House- Holder's method reduce the following matrix A to the

tridiagonal form. [5]
1 3 4

A=|13 2 -1
4 -1 1

Mechanical system is represented by differential equation [5]

Apply Runge - Kutta method of fourth order to find y at x = 0.4, taking
h=0.2

Use Adams - Bashforth mehtod to find y(1.4), given that [5]

x: 1 1.1 12 1.3ﬂ:#%1+,x9arﬂ,yo=1
dx x4y
y: 1 1233 1548 1.979

Solve two dimensional steady stale heat flow equation [5]
@ + @ =0
ox?  oy*

Carry out 5 iterations using Jacobi's method to find u,,u,,u.,u,. Given that

1000 1000
1000 1000
u 1 u2
2000 500
u, M,
2000 0
1000 500 0

[4760]-1055 3-



Q7) a) Solve by Gauss-Seideal method, the following system of equations.
10X, = 2X, =X, =X, = 3
2%, +10x, = X, —x, =15
- X, =X, + 10x, — 2x, = 27
- X, =X, —2X, +10x, = -9

(upto four iteration) [5]
b) Develop the Crank - Nicolson's implicit finite difference scheme for one

dimensional Heat equation [5]

Q8) a)  Solve the Poisson equation u, + u,=-8lxy, 0<x<1,0<y<1 given
that u(0,y) =0, u(x,0) =0, u(1, y) =100, u(x ,1) =100 and h = . [5]

b) Explain the standard 5- point formula to solve the Laplace equation

,in a steady sta@fb%(@%u. [5]
L] 1.9
Y G, )G

Q00O
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M.E. (Mechanical) (Heat Power Engg.) (Semester - I)

ADVANCED THERMODYNAMICS & COMBUSTION

TECHNOLOGY
(2013 Pattern)

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

D
2)
3)
9

3

01) 2)

b)

02)a)

b)

03) a)

Answer any five questions.
Neat diagrams must be drawn wherever necessary.
Figures to the right indicate full marks.

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

Assume suitable data, if necessary.

State and explain law of corresponding states. Explain compressibility
chart with suitable sketch. [6]

Show that for an ideal gas, the slope of the constant volume line on T-s
diagram is more than that of the constant pressure line. [4]

Explain the process of steam generation (change of phase) at constant
pressure. Show the various stages on P-V, T-V and T-S diagrams. [5]

Two kg of steam at 10 bar pressure and 0.95 dry is throttled to 3 bar.
Determine : [5]

i)  Final quality of steam
i)  Change in internal energy and

iii) Change in entropy

Derive an equation for exergy balance of a closed system. [5]
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b)

04) 2)

b)

05) a)
b)

06) a)
b)

Air expands through a turbine from 500 kPa, 520°C to 100 kPa, 300°C.
During expansion 10 kJ/kg of heat is lost to the surroundings which is at
98 kPa, 20°C. Neglecting the KE and PE changes, determine per kg of
air : [5]

i)  the decrease in availability
i) the maximum work and
ii) theirreversibility

Take for air, Cp =1.005 kJ/kg-K & R = 0.287 klJ/kg-K

Explain second law of thermodynamics with Kelvin plank and Clausius

statements. [5]
A system has a heat capacity at constant volume [5]
C, = AT

Where A =0.042 J/K°.

The system is originally at 200 K, and a thermal reservoir at 100 K is
available. What is maximum amount of work that can be recoverd as the
system is cooled down to the temperature of the reservoir?

Write a short note on Joule Thomson coefficient. [4]

Using Maxwell’s Equation derive first and second Tds Equations. [6]

What is adiabatic flame temperature? [4]

The products of combustion of an unknown hydrocarbon C_ H have
the following composition as measured by an Orsat apparatus : [6]

CO, 8.0%, CO 0.9%, O, 8.8% and N, 82.3%

[4760] - 1056 2



Q7) a)

b)

08) 2)
b)

[4760] - 1056

Determine :
i)  The composition of the fuel
ii)  The air-fuel ratio, and

i) The percentage excess air used.

Explain : (4]
1)  Amagat’s law
i) Kay’srule

A gas mixture contains 3kg of N, and 5kg of CO, at a pressure of 3 bars
and a temperature of 20°C. Find : [6]

i)  the fraction of each constituent
ii) the molecular weight of the mixture and

ii) gas constant of the mixture.

Write a short note on fugacity and activity. [4]
Write short note on : [6]
i)  thermodynamics of biological cells

i) thermodynamics of ageing and death.



Total No. of Questions : 7] SEAT No. :
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[4760] - 1057 [Total No. of Pages 22

M.E. (Mechanical -Heat Power)
ADVANCED FLUID MECHANICS
(2013 Credit Pattern) (502103)

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

1) Answer five questions from following.

2)  Draw Diagrams wherever necessary.

3)  Use of Scientific calculator is allowed.

4) Assume suitable data wherever necessary.

Q1) a) Define & derive an expression of Streamlines, Streaklines, and Pathlines.
[S]

b) A small pressure probe inserted in water in which the velocity and pressure
field are given by [5]

V=2x,y+3tly,2and P=2x>+yz + t

Find the rate of change of pressure recorded by the probe when it is at a
position x =(3,1,3) and time t = 2. Also determine total acceleration.

02) a) Deduce Bernoulli’s equation of motion from Navier Stokes equation.[5]

b)  Steel sphere of 4mm dia. falls in glycerine at a terminal velocity of 0.04m/s.
Assuming Stokes law is applicable, determine [5]

i)  Dynamic viscosity of glycerine

i) Drag force, and

i) Drag coefficient for the sphere

Take sp.wt. of steel and glycerine as 75kN/m?® and 12.5 kN/m?>.

03) Obtain exact solution of flow between two concentric rotating cylinders.[10]

04) a) Explain the four simple Potential flows with graphical representations.|5]

PTO.



b)

05) a)

b)

06) a)
b)

Q7) a)

b)

Derive an expression for lift coefficient for rotating cylinder. Also discuss
variations of lift and drag coefficients with velocity. [5]

Obtain expression for ordinary differential equation for laminar boundary
layer for wedge flows. [5]

Using Karman momentum integral equation calculate the local skin friction
coefficient C, for the following velocity profiles on a flat plate 1.5m long
and Im wide when placed in water flowing with a velocity of 0.2m/s.

Take viscosity of water = 0.001 Ns/m?>. [5]
u 3 1,

U:—EU—EU.“maenzy/&

Discuss various types of free turbulent flow. [5]

Water is flowing through a rough pipe, 400mm in dia. and 600m length at
the rate of 0.65 m’/s. Calculate the power loss in overcoming friction per
km length of pipe, if the roughness element height (€) = 0.15mm. Take
viscosity of water = 0.001 Ns/m>. [5]

64

for laminar flow f= R

1 R
for turbulent flow F =2log,, (; )+ 1.74

Derive an expression for speed of sound. What is the Mach number of
flow of air of velocity 200 m/s at 400K ? State the types of flow. [5]

Derive an expression for Fanno line & Rayleigh line for normal shock.[5]

r £ 13
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M.E.(Mechanical) (Heat Power / Design / Mechatronics /CAD /
CAM/Energy Engineering)
RESEARCH METHODOLOGY
(2013 Credit Pattern) (Semester- I)

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

1) Answer any 5 questions.

2) Neat Diagrams should be drawn wherever necessary.

3) Figures to the right indicate full marks.

4) Use of pocket calculator & different gas charts as applicable is allowed.

5) Assume suitable data if necessary.

Q1) a) What are the important Characteristics of any study to qualify as a research
problem. [5]

b) What care should be taken by the researcher while defining the scope
and objective of a research problem. [5]

02) a) Whatdo you mean by Citation and Impact Factor? Write the names of any

two International Journals of your domain and its Impact Factor. [5]

b) How noisy environment effects data collection? Explain the role of DSP

in noisy environment. [5]

03) a)  Write a note on Types of Errors involved in the Measurement. [5]
b) Write a note on “ANOVA”. [5]

04) a) What are the different types of mathematical models commonly used
with examples. Also state the important steps in mathematical modeling.

[S]

b) Explain regression analysis with examples. [5]

PTO.



05) a)

b)

06) a)
b)

Q7) a)
b)

Explain research design and how it reduces time required to carry out
the research process. [5]

What are the different types of mathematical models used in Engineering
research? [5]

Discuss Uncertainty Analysis with a suitable example. [5]

Write a note on Types of Errors involved in the Measurement and

significance of periodic calibration of instruments. [5]
Write a short note on principal component analysis. [5]
Explain the structure for writing a research report. [5]

08) A company wanted to constant manufacture 10,000 ball bearings. The mean
diameter of the bearing was 8 mm and the variance of the same was 4 mm.The
measurement of diameter follows the normal distribution. Design the acceptance
test taking only samples of 100 sheets with mean diameter of 9 mm. Z from
normal table=2.57. Use the two tailed test and plot the results on a Two-tailed
probability curve marking clearly the acceptance and rejection zone. [10]
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P4126 [Total No. of Pages : 6
[4760] - 1059
M.E. (Mechanical - Heat Power) (Semester - II)
Advanced Heat Transfer

(2013 Pattern)
Time : 3 Hours| [Maximum Marks : 50

Instructions to the candidates:
1)  Answer five questions from following.
2) Draw diagrams wherever necessary.
3)  Use of scientific calculator is allowed.
4) Assume suitable data where ever necessary.

Q1) a) A 4-m-high and 6-m-wide wall consists of a long 18-cm 30-cm cross
section of horizontal bricks (k= 0.72 W/m . °C) separated by 3-cm-thick
plaster layers (k= 0.22 W/m °C). There are also 2-cm-thick plaster layers
on each side of the wall, and a 2- cm-thick rigid foam (k=0.026 W/m . °C)
on the inner side of the wall. The indoor and the outdoor temperatures are
22°C and-4°C, and the convection heat transfer coefficients on the inner
and the outer sides are h, = 10W/m* °C and h, =20 W/m*.°C, respectively.
Assuming one-dimensional heat transfer and disregarding radiation,
determine the rate of heat transfer through the wall. [5]

R

b) One- dimensional steady state conduction with uniform internal energy
generation occurs in a plane wall with a thickness of 50 mm and a constant
thermal conductivity of 5 W/m. K. For these conditions, the temperature
distribution has the form, T(x)= at+ bx+ c¢x?. The surface at x =0 has a
temperature of T(o) = To= 120°C and experiences convection with a
fluid for which T_=20°C and h = 500 W/m? K. The surface at x= L is

well insulated. [S]

P.T.O.



Q2) a)

b)

03) a)

b)

i)  Applying an overall energy balance to the wall, calculate the internal
energy generation rate q,-

i) Determine the coefficients a, b, and ¢ by applying the boundary
conditions to the prescribed temperature distribution.

Long aluminium wires of diameter 3 mm (p =2702 kg/m?, Cp= 0.896 kJ/
kg °C, k= 236 W/m °C, and a =9.75 x 107° m?%/s) are extruded at a
temperature of 350°C and exposed to atmospheric air at 30°C with a

heat transfer coefficient of 35 W/m2 °C. [5]
i)  Determine how long it will take for the wire temperature to drop to
50°C.

i) Ifthe wire is extruded at a velocity of 10 m/min, determine how far
the wire travels extrusion by the time its temperature drops to 50°C.
What change in the cooling process would you propose to shorten
this distance?

i) Assuming the aluminium wire leaves the extrusion room at 50°C,
determine the rate of heat transfer from the wire to the extrusion
room.

An ordinary egg can be approximated as a 5.5-cm diameter sphere whose
properties are roughly £ =0.6 W/m.°C and o = 0.14 x 10° m?%s. The
egg is initially at a uniform temperature of 8°C and is dropped into boiling
water at 97°C.Taking the convection heat transfer coefficient to be
h = 1400 W/m? °C, determine how long it will take for the center of the
egg to reach 70°C [5]

Air (k =0.0284 W/mK) at a free stream temperature of T_ = 20°C is in

parallel flow over a flat plate of length L = 5 m and temperature
Ts= 90°C. However, obstacles placed in the flow intensify mixing with
increasing distance x from the leading edge, and the spatial variation of
temperatures measured in the boundary layer is correlated by an expression
of the form T(C) = 20 + 70 exp (-600xy), where x and y are in meters.
Determine and plot the manner in which the local convection coefficient /2
varies with x. Evaluate the average convection coefficient for the plate.[5]

The electrically heated 0.6-m-high and 1.8-m-long windshield of a car is
subjected to parallel winds at 1 atm, 0°C, and 80 km/h. The electric
power consumption is observed to be 50 W when the exposed surface
temperature of the windshield is 4°C. Disregarding radiation and heat
transfer from the inner surface and using the momentum-heat transfer
analogy, determine drag force the wind exerts on the windshield.  [5]
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04) a)

b)

05) a)

b)

Prove that for laminar flow through pipe under constant surface heat flux
condition, Nu=4.36. [5]

Air is to be cooled in the evaporator section of a refrigerator by passing
it over a bank of 0.8-cm-outer-diameter and 0.4-m-long tubes inside
which the refrigerant is evaporating at -20°C. Air approaches the tube
bank in the normal direction at 0°C and I atm with a mean velocity of
4 m/s. The tubes are arranged in-line with longitudinal and transverse
pitches of S =S _=1.5 cm. There are 30 rows in the flow direction with
15 tubes in each row. Determine

1)  the refrigeration capacity of this system and
i) and pressure drop across the tube bank. (Take f=0.27, x = 1)
k=0.02326 W/m - k p =1.316 kg/m? C, =1.006 kJ/kg-K Pr = 0.7375,

w=1.705 x 10 kg/m-s Pr = Pr_, = 0.7408 5]
0°C
¥ aim
4 mis
L 5!T=' t.5em

Refrigerant, —20°C

Consider a 0.6 m x 0.6 m thin square plate in a room at 30°C. One side
ofthe plate is maintained at a temperature of 90°C, while the other side is
insulated, Determine the rate of heat transfer from the plate by natural
convection if the plate is

i)  vertical,
i)  horizontal with hot surface facing up, and

iii) horizontal surface facing down. £=0.028 W/m-K p =1.316 kg/m’
C,=1.006 kl’kg - K Pr=10.72, u = 1.705 x 10~° kg/m-s [5]

The vertical 0.8-m-high, 2-m-wide double-pane window consists of two
sheets of glass separated by a 2-cm air gap at atmospheric pressure. If
the glass surface temperatures across the air gap are measured to be
12°C and 2°C, determine the rate of heat transfer through the window.
k= 0.024 W/m-K p = 1.316 kg/m’ C,= 1.006 kJ/kg-K Pr = 0.7344,
V=1.399 x 10° m%s [5]
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Q6) a)

b)

Q7) a)
b)

Derive an expression for heat transfer coefficient for laminar film
condensation over vertical flat plate. [5]

To understand the burnout phenomenon. boiling experiments are

conducted in water at atmospheric pressure using an electrically heated

30-cm-long, 3-mm- diameter nickel plated horizontal wire. Determine

i)  the critical heat flux and

i)  the temperature at the critical heat flux. Take C_=0.136,C .=0.0060,
n=1,k=0.1362 Wm-K p = 0.1725 kg/m’ C, =2471 J/kg - k
Pr = 0.7344, u = 0.282 x 10~ kg/m-s, p, = 957.9 kg/m’.
c =0.0060. Pr=9.72 [5]

Discuss various “View Factor Relations”. [5]

A thin aluminium sheet with an emissivity of 0.1 on both sides is placed
between two very large parallel plates that are maintained at uniform
temperatures T, = 800 K and T, = 500 K and have emissivities €, = 0.2
and g,=0. 7, respectively. Determine the net rate of radiation heat transfer
between the two plates per unit surface area of the plates and compare
the result to that without the shield [5]

Table :- Coefficients used in the one-term approximate solution of transient one-dimensional heat conduction
in plane walls, cylinders and spheres (Bi = iL/k for plane wall of thickness 2L, and Bi = hr/k for a cylinder or
sphere of radius r,) .

Plane wall Cylinder Sphere
Bi Al Al Al Al Al Al
0.01 0.0998 1.0017 0.1412 1.0025 0.173 1.003
0.02 0.141 1.0033 0.1995 1.005 0.2445 1.006
0.04 0.1987 1.0066 0.2814 1.0098 0.345 1.012
0.06 0.2425 1.0098 0.3438 1.0148 0.4217 1.0179
0.08 0.2791 1.013 0.356 1.0197 0.486 1.0239
0.1 0.3111 1.0161 0.4417 1.0246 0.5423 1.0298
0.2 0.4328 1.0311 0.617 1.0483 0.7593 1.0592
0.3 0.5218 1.045  0.7465 1.0712 0.9208 1.088
0.4 0.5932 1.058 0.8516 1.0931 1.0528 1.1164
0.5 0.6533 1.0701 0.9408 11143 1.1656 1.1441
0.6 0.7051 1.0814 1.0184 1.1345 1.2644 11713
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0.7 07506  1.0918  1.0873 11539 13525  1.1978
0.8 0791 11016 1149 11724 1432 1.2236
0.5 0.8274 11107 12048 11902 15044  1.2488
1 0.8603 11191 12558 12071 15708 12732
2 1.0769 11785 15995 13384  2.0288  1.4793
3 11925 12102 17887 14191 22889 16227
4 12646 12287 19081 14698 24556  1.7202
5 13138 12403 19898 15029 25704  1.787
6 1349 12479 2049 15253 26537 18338
7 13766 12532 2.0937 15411 27165  1.8673
8 13978 1257 21286 15526 27654 1892
9 14149 12598 21566 15611  2.8044  1.9106
10 14289 1262 21795 15677 28363  1.9249
20 14961 12699 2288 15919  2.9857  1.9781
30 15202 12717 23261 15973  3.0372  1.9898
40 15325 12723 23455 15993 3.0632  1.9942
50 1.54 12727 23572 16002  3.0788  1.9962
100 1552 12731 23809 16015  3.1102  1.999
15708 12732 24048 16021  3.1416 2
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Nusselt number carrelations for cross flow over tube banks for N = 16 and
0.7 = Pr « 500 {from Zukauskas, Ref. 15, 1987)

Arrangement | Range of Reg, Correlation

0-100 Nup = 0.9 Re3*Pro-38(Pr/Pr, 025

, 100-1000 Nup = 0.52 Re§Pro-35(Pr/Pr, )02

In-line 1000-2 x 105  Nup = 0.27 Re§®3Pro35(Py/Pr, 025

2 x 105-2 x 108 Nu, = 0.033 Re§8Pro4(Pr/Pr,)0-25

0-500 Nup = 1.04 Re§4Pro-3s(Pr/Py, )02

500-1000 Nup = 0.71 Reg5Pro36(py/pr 0.2

Staggered

1000-2 x 105] Nu, = 0.35(5;/5,)02 Re}5Pr0-36(Py/Pr )0.25
2 x 105-2 x 108 Nup, = 0.031(S,/8,)02 Re }#Pro.36(Pr/pPr Jo.25

*All properties except P, are to be evaluated at the arithinetic mean of the inlet and outlet temparatures
of the fluid (Pr; is to be evaluated at 7,).

Correction factor F to be used in Nug, 5, = FNup for N; < 16 and Re,, > 1000
(from Zukauskas, Ref 15, 1987).

N, 1 2 3 4 5 7 10 | 13
In-line 0.70 | 080 | 0.86 | 0.90 | 0.93 | 0.96 | 0.98 | 0.99
Staggered | 0.64 | 0.76 | 0.84 | 0.89 { 0.93 | 0.96 | 0.98 | 0.99
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P4307 [Total No. of Pages : 4
[4760] - 106
M.E. (Mechanical) (Heat Power Engineering)
ADVANCED GAS DYNAMICS
(2008 Pattern) (Elective - II(D))
Time : 3 Hours] [Max. Marks : 100

Instructions to the candidates:

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

01) 2)

b)

Answers any three questions from each section.

Answers to the two sections should be written in separate answer books.
Neat diagrams must be drawn wherever necessary.

Figures to the right indicate full marks.

Use of gas table is allowed.

Assume suitable data, if necessary and mention it clearly.

SECTION -1

Derive an expression : [8]

. [®
do
where a = speed of sound, p = operating pressure and p = density of
working fluid.
Find the Mach number for an aircraft flying at sped of 1000 Kmph at [6]
i)  sealevel (take ambient temperature 15 °C)
i) 11000 meters altitude with outside temperature of - 56.5°C.

Assume for air R =287 J/kg-K and y=1.4

Explain Mach cone and Mach angle [4]

PTO.



Q2) 2)

b)

03) a)

b)

04) a)

For quasi one dimensional flow, derive the relation between velocity and
area changes. [8]

v __da 1
V All1-M?

Also show that for M = 1, the area of the passage is either minimum or
maximum.

Explain adiabatic process using Mollier Diagram. Also explain the fluid
properties in adiabatic flow. [8]

Derive an expression for area variation as shown below for achieving

compression and expansion process. [8]
gA_(1-M" dp.
A M2 | p’
Explain with neat sketches the fluid flow process that leads to the
formation of a shock wave. [8]

A convergent-divergent nozzle has an exit to throat area ratio of 3.0. The
stagnation properties of air at inlet are 700 kN/m? and 90°C. The throat
area is 10 cm?. Due to its operation at the off design condition a plane
normal shock is seen to stand at a section where M = 2. Determine the
mach number, static pressure and static temperature at the exit of the
nozzle. Assume isentropic flow before and after shock. [10]

m ®A
r

£

Por=Po;
To=Ty
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b) Explain normal shock using / - s diagram. [3]
c) The flow process across shock is irreversible. Explain. [3]
SECTION - 11
05) Write a short note on (Any three) : [18]
a) Compression shock wave and expansion fan
b) Nozzle and Diffuser
c) Compressibility factor and its need
d) Rankine Hugoniot relation for normal shock
06) a) What is fanno flow? Show Fanno lines on /2 - v and % - s plane and
explain. [8]
b)  With the help of sketches explain the difference between compression
wave and an expansion wave. [8]
Q7) a) Explainindetailed [10]
i)  Rayleigh curve
i) Fanno curve
b) Explain the Prandtl-Myer expansion fan. [6]
08) a) A combustion chamber in a gas-turbine plant receives air at 300 K, 55
kPa and 60 m/s. The fuel air ratio is 29 and the calorific value of the fuel
is 42 MJ/kg. Assuming y = 1.4 and R = 0.287 kJ/Kg K for the gas,
determine. [12]
i)  Mach numbers at inlet and exit
i)  Pressure, temperature and velocity of the gas at exit of combustion
chamber.
i) Percentage loss in stagnation pressure and
iv) Maximum attainable stagnation temperature.
b) Explain with neat sketch detached shocks. [4]
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FLOW PROPERTIES DATA

Isentropic flow table (y = 1.4)

M /7, plpo plp AJA HE (M) (plp) M
0.10 0.99800 0.99303 0.99502 5.8218 4.6236 5.7812 0.10943
0.20 0.99206 0.97250 0.98027 2.9635 2.4004 2.8820 0.21822
0.30 0.98232 0.93947 0.95638 2.0351 1.6979 1.9119 0.32572
1.40 0.71839 0.31424 0.43742 1.1149 1.03458 0.35036 1.2999
1.50 0.68965 0.27240 0.39498 1.1762 1.04870 0.32039 1.3646
1.60 066138 023257 035573 12502 106348 029414 1.4254
1.70 063372 020259 031969 13376 107851 027099  1.4825
180 060680 017404 028682 1439 109352 025044 1.5360
1.90 058072  0.14924  0.25699 1.5552 1.1083 023211 1.5861
2.00 055556  0.12780  0.23005 1.6875 11227 021567 1.6330
2.20 050813 009352 018405  2.0050 1.1500  0.18751 1.7179
240 046468 006840 014720  2.4031 11751 0.16437  1.7922
2.60 042517 005012 011787  2.8960 L1978 014513 18572

Normal Shock table (y = 1.4)
M M, Poz [Pa1 p2/p: P2 /Py T, Po2/P1 M,
1.30 0.785957  0.979374  1.805000  1.515695  1.190873 2.7135 1.30
1.36 0.757181 0967579  1.991200  1.620182  1.228998 28115 136
1.42 0.731436 0953063  2.185800  1.724303  1.267643 3.119% 1.42
1.48 0.708290  0.936001  2.388800  1.827770  1.306948 3.3382 1.4
1.54 0.687388 0916624  2.600200 "1.930327  1.347026 3.5667 154
| 69 0.66843] 0.895200 2.820000 2.031746 1.387969 3.8049 1.60
2.00 0.577350 0.720874 4.500000 2.666667 1.687500 5.6405 2.00
2.10 0561277 0.674203  4.978333 2811902  1.770450 6.1655 210
2.20 0.547056  0.628136 5480000 2951220  1.856860 6.7163 2.20
2.30 0.534411 0.583295  6.005000  3.084548  1.946801 7.2937 2,30 -
2.40 0523118 - 0.540144  6.553333  3.211896  2.040332 7.8969 240
2.50 0512989  0.499015  7.125000  3.333333  2.137500 8.5262 2
2.60 0.503871  0.460123  7.720000  3.448980 2238343 9.18132 260
2.70 0495634  0.423590  8.338333  3.558991 2.342892 9 8625 270
Rayleigh table (y = 1.4)
M T plp’ T/T, polPo M’
0.10 0.056020 2.366864 0.046777 1.259146 0.10
0.20 0.206612 2.272727 0.173554 1.234596 0.20
0.30 0.408873 2.131439 0.346860 1.198549 0.30
0.40 0.615148 1.960784 0.529027 1.156577 0.40
0.50 0.790123 1.777778 0.691358 1.114053 0.50
0.60 0.916704 1.595745 0.818923 1.075253 0.60
0.70 0.992895 1.423488 0.908499 1.043104 0.70
00
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P4127

[Total No. of Pages : 3
[4760]-1060

MLE. (Part-1I) (Mechanical-Heat Power Engg.)

AIR CONDITIONING TECHNOLOGY
(2013 Pattern)

Time :3 Hours] [Max. Marks :50

Instructions to the candidates:

1)
2)
3)

4)
3)

Answer any 5 questions out of 7.
Draw Neat diagrams wherever necessary.

Use of Steam tables, p-h chart, Psychrometric chart and scientific calculator
is allowed.

Assume suitable data wherever necessary.

Figures to the right indicate full marks

Q1) The following information is related to a Laboratory application.
Outdoor design: 32°C DBT, 13 gms/kg of dry air
Indoor design: 24 °C DBT, 10 gms/kg of dry air

RSH = 35 kW, RLH = 19 kW, Ventilation air quantity: 71 m?/min. The
temperature difference between room air and supply air is 11°C maximum.

Find: 1) ESHF, ii) ADP, ii1) Reheat required with revised ESHF = 0.74,

iv) Supply air quantity, v) Grand total heat. [10]

Q2) 2)

b)

Explain the significance of ventilation air. Give an example where

100% fresh air is used for air conditioning application. Explain the
procedure to calculate ventilation load. [6]

Explain the following related to IAQ: [4]
i)  Environmental Tobacco Smoke

i)  Sick building syndrome

PTO.



03) The following details are related to design of an air conditioning system:[10]

a) Sensible heat gain through glass, walls and roof= 10 kW,
b) Lighting load = 1.5 kW,
c) Occupancy load: Sensible = 3 kW, Latent = 2.5 kW
d) Infiltration air =150 m*/hr,
e) Ventilation (Fresh) air= 13 m*/min
f)  Indoor condition: 24°C DBT and 10 gms/kg of dry air
g) Outdoor condition: 43°C DBT and 17 gms/kg of dry air. Determine the
cooling capacity of the system and the dehumidified air quantity. Assume
bypass factor as 0.1 and ADP = 10 °C
04) a) Explain the significance of Fan curves? [2]
b) A centrifugal fan delivers 100 m*/min at Mumbai location. What will be
the air quantity delivered by the same fan at Hyderabad location?Justify
your answer. [2]
c) With suitable illustration (or example) explain the drawbacks of velocity
reduction method of duct design. [6]
05) Compare between: [10]
a) Air cooled VRV and Water cooled VRV
b) Displacement ventilation and VAV system
06) Write short note on: [10]
a) Closed loop and open loop control systems
b) Selection of control systems
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Q 7) True or False. Justify your answers in maximum 5 sentences for each case:[10]
a) For same DBT, Pune has lower WBT than Chennai
b) Centrifugal fan generates less static pressure than axial fan

c) During air conditioning load calculations, Solar heat gain coefficient
(SHGC) is a term which is applicable for Partition walls

d) Displacement ventilation is suitable for heating applications

e) Static Regain method of duct design is based on trial and error method
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Total No. of Questions : 8] SEAT No. -

P4608 [4760]-1061 [Total No. of Pages : 3
ML.E. (Mechanical Heat Power)
MEASUREMENTS AND CONTROLS
(2013 Credit pattern) (Semester - I1)

Time : 3 Hours] [Max. Marks :50

Instructions to the candidates:
1)  Neat diagrams must be drawn wherever necessary.
2) Figures to the right side indicate full marks.
3) Answer any five questions.
4) Assume suitable data if necessary.
Q1) a) Define sensitivity drift and zero drift. What factors can cause sensitivity
drift and zero drift in instrument characteristics. [5]
b) Define the terms [5]
i)  Repeatability
ii) Accuracy
i)  Static sensitivity
iv) Resolution
v)  Linearity
Q2) a) Explain the difference between systematic and random errors. What are
the typical sources of these two types of error? [5]
b) The following measurements were taken with an analogue meter of the

current flowing in a circuit (the circuit was in steady state and therefore,
although the measurements varied due to random errors, the current
flowing was actually constant): [5]

21.5mA|22.1mA [21.3mA| 21.7mA [22.0mA|22.2mA|21.8mA| 21.9mA |21.4mA| 22.1mA

Calculate the mean value, the median value and the standard deviation of
the data set.

PTO.



03) a)

b)

04) a)

b)

05) a)

b)

Q6) 2)

Describe the applications of flow measurements What are different factors
which influence the choice of method used for measurement of flow.[6]

A platinum resistance thermometer has a resistance of 140.5 and 100€2
at 100°C and 0° respectively. If its resistance becomes 305.3CQ2 when it is
in contact with a hot gas. Determine the temperature of the gas. The
temperature coefficient of platinum is 0.0039°C-. (4]

Explain how nuclear radiation can be detected by the following methods.

[S]
i)  Photo detectors
ii)  Scintillation counters

In a lathe cutting test, the following data was obtained: tangential force =
795 N, axial force = 88 N, speed of spindle = 300 rpm,feed rate =
0.8mm per revolution, mean diameter of cut = 0.1m, and power input to
3 phase motor = 875 W/phase.

Calculate the power absorbed in rotating the work piece and in feeding
the tool along the work-piece. Calculate also the overall efficiency. [5]

Explain the construction and working of hydraulic load cells. Discuss
their advantages and disadvantages. [4]

A pilot tube is used to measure flow velocity in water of density 1000 kg/
m°. [6]

i)  Determine the flow velocity at the head of the pilot tube if it produces
a differential pressure of 10 kN/m? between its two outlets.

i)  The same differential pressure is obtained in air at an altitude where
the density of air is 0.65 kg/m*. Determine the velocity of air.

The data given below are obtained from student records. Calculate the
rank correlation coefficient ‘R’ and coefficient of correlation ‘r’ for the
data. [6]
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b)

Q7) a)

b)

08) 2)

b)

Subject |1 2 3 4 5 6 7 8 9 10

Grade
Point 83 |86 (9.2 |98 |80 |7.8 (94 [9.0 |7.2 |8.6

Average

Graduate
Record
exam 2300 (2250(2380] 2400 |2000 [ 2100{2360 | 2350(2000(2260

SCOre

In what ways can the act of measurement cause a disturbance in the
system being measured? [4]

An inductive pick up operating from a 120 tooth wheel is used with a
digital frequency meter to measure the speed of rotation of shaft on
which the wheel is mounted. The gating period is set to 10* us, and a
reading of 0030 is obtained on the four digit display. What shaft speed
does this present in RPS? [5]

What are mechanical tachometers? Explain with examples. Describe the
advantages of mechanical tachometer. [5]

Explain how the addition of integral feedback a proportional control
system eliminates steady-state error. [5]

Explain how the three elements of the PID control system work together
to create a practical control system. [5]

EEE
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Total No. of Questions : 7] SEAT No.

P4609 [Total No. of Pages : 3
[4760] - 1062
M.E. (Mechanical) (Heat Power Engineering)
COMUTATIONAL FLUID DYNAMICS
(2013 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 scientific calculator is allowed.
4) Assume suitable data, if necessary and mention it clearly.

Q1) a) Derive an expression of divergence of velocity and explain its significance.
[4]

b) Classify the following equations and briefly comment on the solution of

these equations. [6]
) 2-cfl=0
OX oy
T o7
. — 0
0 o * oy’
oT 0T
eee — D
i) ot ox’?

Q2) a) Write in detail the CFD analysis of the supersonic flow over blunt nose
body. Draw neat sketch and explain various region around the blunt
body. [5]

b) Explain with neat sketches, different types of grid topology used in CFD.
5]

PTO.



03) a)

b)

04) 2)

b)

05) a)

b)

Consider the steady, two-dimensional incompressible laminar flow over
a flat plate. Far stream velocity of the flow is uniform and parallel to the

plate. The flow and energy balance equations are given by [6]
ou Ou O« oT  oT 0T
U—+V—=V— : U—+V—=a—;
ox 9y oy ’ ox oy oy
@ + @ — 0
ox oy

Assume suitable boundary conditions and find the velocity (#) and
temperature (7) at nodal value (i+1, j).

What is Von-Neumann stability analysis? Explain using diffusion equation.

[4]

What are the different types of algebraic grid generation method? Explain
any one type of unidirectional method. [6]

Discretize a two-dimensional wave equation using MacCormack scheme.
Explain its order of accuracy. [4]

Write a stepwise solution using SIMPLE algorithm to solve a two-

dimensional Lid driven cavity flow. [7]
1 m/s N
Im
I'm

Consider the discretized form of the one-dimensional, transient diffusion
equation. Assuming that the thermal diffusivity (ot = &/ pC) is constant,
discuss the remainder or truncation error associated with suitable
differencing of the transient heat conduction equation. [3]
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Q6) 2)
b)

Q7) a)

b)

What is artificial viscosity? Explain in detail with suitable scheme. [4]
Write a short note on [6]
i)  Convergence acceleration technique

i)y TVD

What is two equation turbulence model? Explain any two-equation model
used in practice with its advantage and disadvantage. [5]

Write in detail CFD computations of any suitable example in commercial
package. Explain each step using neat sketches or schematics. Enlist
various issues encountered during the CFD simulation. [5]

[4760] - 1062 3



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

P4128 [4760] - 1063 [Total No. of Pages :2
ML.E. (Mechanical - Heat Power Engineering)
DESIGN OF HEAT TRANSFER EQUIPMENTS
(2013 Credit Pattern) (Semester - I1I) (602114)
Time : 3 Hours] [Max. Marks : 50

Instructions to the candidates:

D
)
3)
9
3
6)

01) a)

b)

O.No. 1 is compulsory.

Solve any TWO questions from remaining Q2/03/04.

Figures to the right side indicate full marks.

Neat diagrams must be drawn wherever necessary.

Use of Calculator, heat transfer data book, steam table is allowed.
Assume Suitable data if necessary.

SECTION -1

Consider a concentric tube heat exchanger characterized by a uniform
overall heat transfer coefficient andoperating under the following
conditions: [12]

Mass of cold and hot fluid flowing is same as 0.125 Kg/s

Specific heat of cold and hot fluid is 4200 and 2100 J/Kg.K respectively.
Inlet temperature of cold and hot fluid is 40°C and 210°C respectively.
Outlet temperature of cold fluid is 95°C.

i)  What is the maximum possible heat transfer rate?

i)  What is the heat exchanger effectiveness?

iii) Should the heat exchanger be operated in parallel flow or in counter

flow?
iv) What is the ratio of the required areas for these two flow conditions?
Draw sketch of: [6]

Single-pass divided -flow (TEMA J) exchanger with shell fluid mixed
and show idealized shell and tube fluid temperature distributions.

PTO.



02) a) A boiler used to generate saturated steam is in the form of an unfinned,
cross-flow heat exchanger, with water flowing through the tubes and a
high-temperature gas in cross flow over the tubes. The gas, which has a
specific heat of 1120 J/kg k and a mass flow rate of 10 kg/s, enters the
heat exchanger at 1400K. The water, which has a flow rate of 3 kg/s,
enters as saturated liquid at 450K and leaves as saturated vapor at the
same temperature. If the overall heat transfer coefficient is 50W/m’K
and there are 500 tubes, each of 0.025-mdiameter, what is the required
tube length? [12]

b)  Write note on effect of fin density on fouling. [4]

03) a)  Write note on: number of passes of tube side; and tube thickness selection
using TEMA slandered. [8]

b) A counter flow double pipe heat exchanger is used in a power plant in
which superheated steam is used to transfer heat to hot water at the rate
of 10500kg/hr. The steam enters the exchanger at 180°C and leavers at
130°C. Water enters at 30°C and leaves at 80°C. Ifthe overall heat transfer
coefficient from steam to water is 814W/m?C calculate heat transfer area
for the counter flow arrangement. [8]

04) a) Explain tube layout in case of heat exchangers? State which layout is
preferred in case of [8]

i)  compact HEX
i)  Cleaned air flow
i) air with dust

b) How burner locations are affecting performance of furnace. [8]

r £ 13
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P4129
[Total No. of Pages : 3
[4760] - 1064
ML.E. (Mechanical) (Design Engineering)
ADVANCED MATHEMATICS
(Design / CAD-CAM / Auto Mobile)
(2013 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) Figures to the right indicate full marks.
4) Use of non-programmable electronic pocket calculator is allowed.
5)  Assume suitable data, if necessary.

Q1) 2)

b)

02) a)

b)

03) 2)

b)

Find an orthonormal basis for the Euclidean space R*, by applying
Gram - schmidt's method to the following vectors : (1,0,1), (1,0,—1) and

(0,3,4). [S]
If the potential function @ is log (x> + y?), find the flux function y and
the complex function f(z) = ¢ + i%. [5]
Evaluste §—— o " dZ,where C is the circle || =2 5

Vauae:C 2Z+1)z7—3) »where C is the circle |z| = 2. [5]
Find the mechanical system which is governed by the differential equation,
and with the given initial condition, [5]
d’x . dx

—— 42—~ +5x=e"'sint, x(0)=0, x'(0) =1

dt

Find the laplace transform of the given function [5]

f(t)=2tsint+sin2t u(t — ) +e'sin2t§(t — 2).

Solve the following differential equation by series method. [5]

d’y _ xdy

— +x*y=o.
dx y

PT.O.



04) a)

b)

05) a)

b)

06) a)

Calculate by power method, the largest eigen value and vector of the

matrix [5]
1 20 1
A=172 1 Zgimx =1
1 3 1
. 9 o . ,
Solve the equation Eva + 3_)/2 =0 for the following square mesh with
boundary values as given in the figure [5]
20 1 ©
ﬁ l
Qe Y U>- 0
us U 7o
40
S @ &e
. ou_ d9u .
Solve the equation ——-=—_-— subject to the conditions [5]
ot ox
2X D 0<x<
u(x,0) = %

2(1—X) ; %S y <1 &u0H=u(l,H=0.

carry out computation for four levels by taking h = ¥4 & choose k
according to Bendre - schmidt method.

Using Rayleigh Ritz method, solve the boundry value problem y" —y +
4xe*=0,y(0)=y (1)=0. [5]

Find the function for which the functional [5]

w12
[ Ty* +(y)? —2ysinxidx, y(0)=0, y(7)=o0, can be extremized

0

b)

Solve the linear equation system using least square method [5]
x=2y=1,x+y=2,x+2y=4
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Q7) a) Show that the transformation w = z + % — 21 maps the circle |z| = 2

onto an ellipse. [5]
b) Using fourier transform show that [5]
S ;o x<0
f S COSAX d\ = T , x=0
1+ A
° e ; x>0

08) a) For the system shown in the figure assuming there is no friction. Find
natural frequencies of the system and corresponding normal mode of
the vibration using matrix method. [5]

y
@ ktgfb KL_':Q_ U(ag
X, )(L

b) Solve the boundary value problem U, = U_ with conditions u(0,t) =
u(1,t)=0,u (x,0)=0and u(x,0) =2 x (1 x) Find solution uptot =0.4

by usingh=k=0.1. [5]

SISIS
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P4392

[4760] 1065 [Total No. of Pages : 3

M.E. (Mechanical) (Design Engineering)

MATERIAL SCIENCE & MECHANICAL BEHAVIOUR OF

MATERIALS
(2013 Pattern)
Time : 3 Hours] [Max. Marks : 50
Instructions to the candidates :
1) Answer any five questions.
2) Neat diagrams must be drawn whenever necessary.
3) Figures to the right indicate full marks.
4) Use of logarithmic tables, slide rule, Mollier charts, electronic pocket calculator
and steam tables is allowed.
5) Assume suitable data, whenever necessary.

Q1) It is proposed to improve the wear resistance of a steel gear by hardening its
surface. This is to be accomplished by increasing the carbon content within
an outer surface layer as a result of carbon diffusion into the steel; the carbon
is to be supplied from an external carbon rich gaseous atmosphere at an
elevated and constant temperature. The initial carbon content of steel is 0.15
wt%, whereas the surface concentration is to be maintained at 0.95 wt%. For
this treatment to be effective, a carbon content of 0.55 wt% must be established
at 0.75 mm below the surface. Specify the appropriate heat treatment in terms

of temperature and time for temperature at [10]
i)  900°C
i) 950°C

i) 1000°C and
iv) 1050°C.

Given that D, and Q (for diffusion of carbon and a-iron) are 2.3 x 10°m?/s
and 148000J/mole respectively.

PTO.



z erf(z)

0.40 0.4284
0.45 0.4755
0.50 0.5205
0.55 0.5633

02) The state of stress at a point to an xyz coordinate system is given by the

stress matrix [10]
-8 6 -2
c]=1% * 2 |Mpa
-2 2 -5

Determine state of stress on an element that is oriented by first rotating the xyz
axes 45° about the z axis and then rotating axes 30° about the new x axis.

03) At a point of interest in an engineering component, the stresses with respect
to a convenient coordiate system are [10]

o, =100 MPa, 6 =-60 MPa, 6 =40 MPa, ’ny=80 MPa, T,~ T~ 0 MPa
By using Mohr’s circle determine the

i)  Principal stresses

i)  Octahedral stresses

iii) Maximum shearing stress

04) A specimen of an alloy is made into a cylindrical bar of 12.827mm diameter
and 203.2 mm length. The bar is loaded in axial tension upto the proportional
limit when the load is 42.85 kN. At this load the length was measured as 204.1
mm and diameter was measured as 12.808mm. Determine the following. [10]
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i)  Proportional limit
i)  Modulus of elasticity
i) Poisson’s ratio

Also find true stress and true strain corresponding to load of 42.85kN.

05) The strains measured on the surface of a piece of sheet metal after deformation
are ¢ = 0.182, €, = -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 € /¢, was constant. [10]

Calculate the levels of 6, and 6, reached before unloading.
06) Explain residual shear stresses in solid circular cylinder in torsion. [10]

Q7) What s viscoelasticity? Explain Kelvin model of viscoelasticity. [10]
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P4130

[4760] - 1066 [Total No. of Pages :2
ML.E. (Mechanical - Design Engineering)
ADVANCED STRESS ANALYSIS
(2013 Credit Pattern) (Semester - I)

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) Use of Calculator is allowed.

5) Assume Suitable data, if necessary, if required, but state the assumptions clearly.

C
Q1) A stress function is given as under, ¢ = [Cl T'+C, 1 +Cy+ r—§:| -c0s20

where r and @ are polar coordinates.
Find out whether this is valid stress function.

Also determine the stresses. [10]

Q2) Derive three differential equations of equilibrium in Cartesian Coordinates
considering body force components per unit volume with neat diagram. [10]

03) The radii of curvature of two surfaces of semicircular discs at the point of
contact are R, = 70mm, R> = 150mm, R, = 100mm and R,” = 210mm.The
angle between the principal planes of two bodies is 50°. determine the maximum
principal stresses and maximum shearing stresses. Also locate the point where
each of these stresses occurs. The load applied is SkN. Take E, = E, = 200
GPaandy, = y, = 0.29. [10]

04) Derive following expression for circular plate with a circular hole at the center.

dw__ a’b'm [LM.L]
dr D(1-u)(a®-b*)[r (@Q+u) @

[10]

PTO.



05) A steel specimen is mounted with three rectangular rosette strain gauges. The
strain gauge readings for particular loading are given as: [10]

£,=100x10° g =500x10° g =600x10°

Determine the values and orientation of the principal stresses and maximum
shear stress. Take y = 0.285 and E = 200GPa.

06) a) Explain the effect of a stressed model in a circular polariscope in a light
field arrangement. [5]

b) Explain dimensional analysis in experimental technique. [5]

Q7) a) Discuss different properties and applications of a composite-Fibre

Reinforced Plastic. [5]
b) Explainisometric fringe pattern. [5]
\‘\‘
P,
A T
\’_\ o
™ 3
: 1.00 T
T 00 e i 16 b o= oy
P .
N el A= h
- o e, - fo,
b5 o "y -u..c.:___‘ g
D 0.40 & i ™
% ™ \Twh“‘- N\
& 030 - Crs
2 e el = T
£ : S p
% .20 / | S‘\
S
o
: AN
% 010 h
E] [ S,
S 0.08 ™
0.0 o -
]
0.04 =
0.03 l L l
1 2 3 4 6 810 20 30 40 60 80 100 200
Values of B/A
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[4760] - 1067
M.E. (Mechanical) (Design Engg.) (Semester - II)
ANALYSIS AND SYNTHESIS OF MECHANISMS
(2013 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) Figures to the right side indicate full marks.
4) Use of calculator is allowed.
5) Assume suitable data if necessary.

Q1) a) Explain the term ‘Mobility of a mechanism’. Find the mobility of the
linkages shown in Fig. 1 (a). Based on this, state whether the linkages
shown are mechanisms with 1 DOF. If not, make suitable changes. The
number of links should not be varied by more than 1. [5]

Fig.1(a)

b) Explain the term ‘Kinematically Complex’ mechanism. Discuss the terms
with suitable examples [5]

i)  low degree of complexity &

i)  high degree of complexity.

PTO.



02) a)

b)

03) a)

b)

04) 2)

b)

In the mechanism shown in the Fig.1 (b) below, ®, = 10 rad/sec (CW)
(constant). Determine w, & o,. (Use method of Normal Accelerations.)
Given: O, A=7.5cm,AB=5cm, BC=7.5cm, O,C=6.25 cm (and is
vertical), CD = 10 cm, BD = 5cm, O .D = 5cm, Angle O,AB = 110°,
Angle ABC = 115°, Angle = O, DB = 117°.

Fig.1(b)
State the ‘Principle of Superposition’. Derive the equation of motion of
a mechanism based on energy considerations. [5]
What are ‘Elastic mechanisms’? Discuss the dynamic analysis of elastic
mechanism. [5]
What is ‘Inflection Circle? Discuss in details the method/construction to
locate ‘inflection circle’. [5]
Explain in brief following : [5]
i)  Bobilliar Construction
i) Hartmann Construction
i) Forms of Euler - Savary equation
Define the term ‘Cubic of Stationary curvature’. Determine the cubic of
stationary curvature for plane motion equivalent to the rolling of a circle
along a fixed straight line. [5]
Discuss 3-position graphical synthesis of a 4-bar mechanism for body

guidance. Synthesize a 4-bar mechanism to guide a rod AB through the
three consecutive positions A B, A.B, & A B, as shown in Fig.4(b).[5]

—r
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05) a)

b)

06) a)

b)

o

. Az

(2.8 - B6) (26

By A3
Bo
| 9.2 ¥ R
o ‘ b 3
Fig.4(b)
Explain with suitable example - [5]

i)  Motion generation
i)  Function generation
iii) Path generation

Discuss the term ‘mechanical error’. Explain the analysis of ‘mechanical
error’ & prove that the total mechanical error (€ ) in the linkage is the
sum of the individual errors due to each of the parameters considered
separately. [5]

Derive ‘Freudenstein’s equation for planar 4-bar linkage. Explain the
algebraic synthesis of slider crank with 4- accuracy points using this
equation. [5]

Explain the method of algebraic synthesis using complex numbers for 4-
bar mechanism with 3- accuracy points. Using this method, determine
the link lengths of a 4-bar linkage that will in one of its position satisfy the
following specifications of angular velocity & angular acceleration. Length
of input link is to be unity. The subscript 1, 2, & 3 represent the input
link, the coupler & the output link respectively. Draw the mechanism &
comment on the resulting mechanism. (Use Complex number method.)[5]

Angular velocity Angular acceleration
®, = —10.00 rad/sec o, = 0 rad/sec’

o, = 5 rad/sec o, = 0 rad/sec?

o, = 0 rad/sec o, = 86.6 rad/sec’
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Q7) a)

b)

Discuss Denavit-Hartenberg (D-H) parameters with their importance in
analysis of spatial mechanisms. Use D-H parameters to write a symbolic
equation for the following mechanisms. [5]

i)  Planar 4R Mechanism
ii)  Spherical 4R mechanism

Derive displacement equations for the 4R Spherical mechanism (Hooke’s
Joint) using matrix method. [5]
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[4760] - 1068

SEAT No. :

[Total No. of Pages : 3

M.E.(Mechanical Design Engineering)
ADVANCED MECHANICAL VIBRATION

(2013 Pattern)
Time :3 Hours]

Instructions to the candidates:
1) Answer any five questions.

[Max. Marks :50

2) Neat diagrams must be drawn whenever necessary.

3) Assume suitable data if necessary.

4) Figures to the right indicate full marks.

5) Use of non-programmable electronic calculator is allowed.

Q1) Estimate fundamental frequency of the lateral vibration of a shaft carrying
three rotors (masses), as shown in Fig.1 with m = 20kg, m, = 50 kg,

m, = 40kg, /.= Im./, =3m,1, = 4m and |, = 2m. The shaft is made of steel
(E=2.07 x 10 " N/m?) with solid circular cross section of diameter 10cm.[10]

mj

]1 { _____________ ]: Al !4

02) A bar fixed at one end is pulled at the other end with a force P. The force is
suddenly released. Derive an expression for logitudinal vibration of the bar.

[10]

PTO.



03) Find the response of the compacting machine shown in Fig.2 (a) when it is
subjected to the force shown in Fig.(b). [10]

04) 2)

b)

05) a)

b)

06) a)
b)

Fit)
|

— | B
3 Piston

——Cylinder  F(t)

=
material being | — ‘T;(t) .
compacted jj T S
Platform ——1
k2 ¢ K2
S o t te
(@) {b)

Explain single plane balancing of rotating machines using vibration
analyzer? [4]

A 200 kg machine is attached to a spring of stiffness 4x10° N/m. During
operation the machine is subjected to a harmonic excitation of mass
500kg and frequency 50 rad/sec. Design an undamped vibration absorber
such that the steady state amplitude of the primary mass is zero and the
steady state amplitude of the absorber mass is less than 2mm. What are
the natural frequencies of the system with absorber in place. [6]

What are various condition monitoring techniques? Explain time domain
techniques in detail. [6]

Explain basic vibration measurement scheme with neat block diagram.[4]

Explain wide band and narrow band random vibrations. [6]

Explain power spectrum and power spectral density with suitable example.

[4]
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Q7) a)

b)

08) a)

b)

k
A single DOF system with natural frequency w, = \/% and damping

¢ =0.20is excited by the force; [S]

Ft)=F cos%a)nt +Fcoswt+F cos%wnt
=) Fcosm ot
m=1/213,/2

Determine the mean square response and compare the output spectrum
with that of the input.

Determine the flexibility influence coefficient for the system shown in|[5]
Fig.3. Take E=2.1 x 10 ""N/m*.

m=20kg
my=10kg ‘ :
0.05 m o]
- | I
B I o
/ — sy
’ N :
RS |
| 4’ L
- (.2 M ——— 025m — e

Fig.3

Explain phase plain method to solve transient vibration problems in

detail. (4]
Write a short note on in - situ balancing of rotors. [3]
Explain experimental modal analysis? [3]

W R
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M.E. (Mechanical Design)
FINITE ELEMENT METHOD
(2013 Credit Pattern) (Semester - II) (502209)
Time : 2Hours] [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 electronic pocket calculator is allowed.
5) Assume Suitable data if necessary.

Q1) Discuss finite element i.e. geometry of element, its nodes, nodal dof?  [10]

02) Solve the following equation using Galerkin’s Method (Use at least two
parameters solution) [10]

dy/dx = 40(1 + cosx) —0.05y, 0 <x <1
¥(0)=230

03) The fixed bar shown in fig 1. has axial forces applied at L./3 and 2L/3. Use

FEM to compute the axial deflection and support reaction? [10]
/
3p——e e——F
/
5 L/3 .. L/3 .y L/3 .
figl.
04) Explain in detail shape functions linear and quadratic. [10]

PT.O.



05) Determine the two eigenvalues and eigenvectors corresponding to the two

nonzero masses, using the method of subspace iteration. [10]
2 -1 0 O
-1 2 -1 0
[K]=
0O -1 2 -0
0O 0 -1 1
[K]=2 0 0 O
0100
0 00O
0 00O
06) Explain in detail Adaptive finite element technique. [10]
Q7) What is explicit method? Explain it in detail? [10]
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Time : 3 Hours]

SEAT No.:

[Total No. of Pages : 2
[4760]-1070
M.E. (Mechanical Design Engineering)
OPTIMIZATION TECHNIQUES
(2013 Pattern) (Semester - I1I)

[Max. Marks : 50

Instructions to the candidates:

1)
2)
3)
4)
3)

6)

01) a)

02) a
b)

Answer any five questions.

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

All questions carry equal marks.

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

Assume suitable data if necessary.

SECTION -1
What is the meaning of optimization? What are the different mathematical
techniques for dealing optimization problems? [6]
Describe the following : (4]

i)  Design constraints.
i)  Design Vector.

What is a convex set and non-convex set? (4]

A manufacturer produces two types of machine parts P, and P, using
lathes and milling machines. The machining times required by each part
on the lathe and the milling machine are given below :

Machine Time (hr) required
by each unit on

M/c Part Lathe M/c | MillingM/c | Profit per unit
P, 5 2 Rs. 200
P 4 4 Rs. 300

PTO.



03)

04)

05)

06)

b)

b)

If the total machining time available in a week are 500 hours on lathe and
400 hours on milling machines, determine the total number of units of
P and P, are to be produced per week so as to maximize the profit. [6]

Find the value of x in the interval [0, 3] using golden section method upto
six iterations. [6]

FU):065—m75Ml+ﬁﬂ—065xxxmn4(£j

X
What are the advantages of Powell’s method? (4]
SECTION - 11
Write in brief the important stages in genetic algorithm. [5]
Write in brief the analogy used in simulated annealing method. [5]

Minimize the function F(x) =xx(x — 1.5) using Newton-Raphson method

with a starting point x, = 1.0. [5]
What do you mean by topology optimization? Explain with a suitable
example. [S]
Write the flow chart of the BESO (Bidirectional Evolutionary Structural
Optimization) Method. [6]
Write a short note on : (4]

i)  Neural network.

i)  Fuzzy optimization.

* ¥ *

[4760]-1070 2



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

P4733

[Total No. of Pages : 2
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ML.E. (Mechanical) (Design Engineering)

MECHANICAL MEASUREMENT AND CONTROL

(2013 Pattern) (Semester - III)

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

1)
2)
3)
4)
3)

01) 2
b)

02) a

b)

03) a)

04) a)

05) a)

Answer any Five questions.

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

Use of calculator is allowed.

Assume suitable data, if necessary.

Explain different types of errors in measurement. [5]

Explain uncertainty in measurement system. [5]

Computer Karl Pearson coefficient of correlation from the following
data using 20 as mean for price, 70 as mean for demand. [6]

Price 14 (16 (17 (18 |19 |20 |21 |22 |23

Demand |84 | 78 | 70 | 75 | 66 | 67 | 62 | 58 | 60

Differentiate between regression and correlation analysis. [4]

Computer correlation coefficient from the data [7]
N=10>x=350;>y=310m, > (x —32)* =162, Y. (y — 32)* = 222,

2 (x—35)(y—-31)=92

What are the properties of regression coefficients. [3]

Explain the construction and working of ultrasonic flow meter. [6]

Explain the working of thermal conductivity gauge with a neat sketch.[4]

Explain with neat sketch, principle of working of capacitance level gauge.
[6]

How do you measure frequency and phase angle? [4]

PTO.



06)

Q7)

08)

Differentiate between time domain and frequency domain based modelling
approach. [5]

Discuss the application of closed loop control system in automotive. [5]

Using Routh Horwitz criterion, find the stability of closed loop system

given below

C(s)/R(s) = (2s+1)/(s*+3s*+3s+1) [7]
Discuss the importance of Transient response specifications w.r.t.
performance of control system. [3]
Discuss the advantages of PID controller. [5]
Explain frequency domain analysis using Bode plots. [5]

* ¥ *
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M.E. (Mechanical - Mechatronics)

SYSTEM MODELLING, IDENTIFICATION & SIMULATION

(2013 Pattern) (Semester - 1)

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

1)

b)

Q2) a)

b)

Answer any five questions.

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

Use of calculator is allowed.

Assume suitable data if necessary.

SECTION -1

For the mass spring damper system in Fig 1 (a): [7]

Figl(a)

I) Derive the governing differential equation using Lagrangian
Mechanics.

i)  Assuming position and velocity to be the states of the system,
determine the state space matrix A, B, C and D and write the system
model in state space form.

Write three distinct points of comparison between the state space
modelling approach and the transfer function based modelling
approach. [3]

Draw the block diagram for the transfer function in Eq. (1) [6]

C(S)  (s+3)
R(S) (s®+10s +24)

Define the following variables with respect to Bond Graph Modelling:
Flow, Effort, Junction, Power Variable. [4]

P.T.O.



Q3) a)

Write a short note on “Black Box Identification”. [7]

b) List 3 distinct reasons for the implementation of “Similarity
Transformation:”. [3]
Q4) a) Draw the flow chart and explain the identification of straight line model
using least square technique. [6]
b) Listand draw four different types of membership functions. [4]
Q5) a) Differentiate between supervised and un-supervised learning. [5]
b) Draw a suitable diagram and explain the process of determination of
frequency response, experimentally. [5]
Q6) a) Draw the flow chart and explain the workng of Linear kalman Filter. [7]
b)  Write three distinct points of comparison between Fuzzy Logic and
Anrtificial Neural Networks. [3]
Q7) a) Draw the bond graph for the mechanical system shown in Fig 7 (a). [5]
— AN T ]
R i t:!_—i
. |
o
v
Fig7 (a)

b) Identify astraight line model for below dataset. [5]

x| 1 [2]3]4[5 [6]7
y | 05(25[2 | 4|35|6]55
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M.E. (Mechanical - Mechatronics)
CONTROL SYSTEMS - 1
(2013 Pattern) (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 Calculator is allowed.

5) Assume Suitable data if necessary.

Q1) Derive the governing differential equation for the hydraulic system in Fig Q1
(a) and write in state space form. [7]

-

.

f-
2l

H
Fig Q1 (a)

b) Discuss the significance of the ratio Q/R in an LQR type optimal
controller. [3]

et ol ot
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Q2) 2)

b)

03) a)

b)

04) 2)

b)

05) a)

b)

06) a)
b)

Derive the equivalent transfer function for the state space model in Eq. (1).

[S]

For the state space model in Eq. (1) determine the location of the poles
and comment on the stability of the system. [5]

Analyze the controllability and the observability of the state space model

in Eq. (1). [6]
Why does full state feedback control require a system to be controllable?
Explain. [2]

Why does full state feedback control require a system to be observable?
Explain. [2]

For the state space model in Eq. (1), determine a full state feedback gain,
k, such that the desired closed loop system has its poles located at -3 .
Also, determine the equation for the control signal, u. [7]

For the state space model in Eq. (1), determine the A matrix of the
closed loop system using the full state feedback gain k from Q 4 (a).[3]

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 Q 4-(b). [7]

For the system in Eq. (1), determine the A matrix for the compensator
using the full state feedback gain k, and the observer gain L from Q 4 (a)
and Q 5 (a) respectively. [3]

Write a short note on Integral Control with Full State Feedback. 7]

Using Routh Hurwitz criterion assess the closed loop stability of system
represented in Eq. (2). [3]

X +3%¢ +3x+1=0 Eq.(2)
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Q7) a) Draw a block diagram for a control system made up of the plant, the
observer and the compensator. [7]

b) Comment on following statement: “The poles of the observer must be
faster than the poles of the closed loop system”. [3]
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SENSORS, TRANSDUCERS & INTERFACING TECHNIQUES
(2013 Credit Pattern) (Semester-I)

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

1)  Attempt any five questions.

2)  Figures to the right indicate full marks.

3)  Draw neat figures, diagrams wherever necessary.
4)  Use of scientific calculator is allowed.

5)  Assume suitable data if necessary.

Q1) a) Explainthe Chauvenet’s criterion with suitable example. [5]

b) Discuss the various types of experimental errors. What are the causes of
these errors. [5]

02) a) Explain the operation of variable resistance transducer with the help of
neat diagram. [5]

b) State the main features of digital storage oscilloscope. Also compare
analog instruments with digital instruments. [5]

03) a) Using neat diagram explain the operation of Bridgeman gauge. Also
indicate its advantages & drawbacks. [5]

b) Explain the pirani thermal conductivity gauge with suitable diagram. [5]

04) a) Explainbriefly: [5]
i)  Hot film anemometer.
i) Pressure probe.

b) Explain impact of pressure in supersonic flow with neat diagram.  [5]

PTO.



05) a)
b)

Q6) 2)

b)

Q7) a)

b)

Explain the method of humidity measurement using neat diagram.  [5]

Explain the thermocouple compensation technique in detail. [5]

What is strain gauge? What are the different types of strain gauges?
Draw the experimental set-up of strain measurement using instrumentation
amplifier. [5]

Discuss the different schemes of temperature compensation to be
performed on resistance strain gauge. [5]

Enlist the important features of digital-to-analog converter. With the help
of neat circuit diagram explain the R-2R ladder n/w based DAC.  [5]

Write short note on: [5]
i)  Signal conditioning.

i)  Data transmission.
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PLC PROGRAMMING
(2013 Pattern) (Semester - II)
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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 side indicate full marks.

4) Use of Calculator is allowed.

5) Assume Suitable data if necessary.

Q1) a) A motor control circuit with two stop buttons. When the start button is
depressed. The motor tuns. by sealing, it continues to run when the start
button is released. The stop buttons stop the motor when they are
depressed. The push - to - on button A and B are two start buttons, any
one is to be pushed to start the motor. The motor continues to be on
until two stop buttons are pushed. The push - to off buttons C and D are
two stop buttons to be pushed simultaneously to stop the motor,
Construct a Gate Logic Circuit for this statement. (4]

b)  Write the Boolean expression and draw the gate logic diagram and typical
PLC logic ladder diagram for a control system wherein a fan is to run
only when all of the following conditions are met: [6]
i)  Input A is OFF
ii) Input B is ON or input C is ON, or both B and C are ON
iii) Inputs D and E are both ON
iv)  One or more of inputs F, G, or H are ON

02) a) Listeight different types of data files. [4]
b) What instruction would you select for each of the following input field

devices to accomplish the desired task? (State the reason for your answer.)

[6]

PTO.



03) a)
b)

04) 2)

b)

05) a)

b)

i)  Turn on a light when a conveyor motor is running in reverse. The
input field device is a set of contacts on the conveyor start relay
that dose when the motor is running forward and open when it is
running in reverse.

i)  When a pushbutton is pressed. it operates a solenoid . The input
Fileld device is a normally open pushbutton.

iii) Stop a motor from running when a pushbutton is pressed . The
input field device is a normally dosed pushbutton.

Discuss the advantages of PLC over Hardwired contactor lagic. [4]

Identify with reason the type of counter you would choose for each of
the following situations: [6]

i)  Count the total number of parts made during each shift.

i) Keep track of the current number of parts in a stage of a process.
as they enter and exit.

iii) There are 10 parts in a full hopper. As parts leave, keep track of the
number of parts remaining in the hopper.

Enlist with significance the contents words in the timer file in PLC
programming. [4]

Develop a Gate Logic and corresponding PLC ladder logic diagram for
any three of the following. [6]

) Y=ABC+D
i) Y=A (B+CD)
i) Y =(A+B)(C+D)

iv) Y=(ABC +D) (EF)

Compare on Delayed Timer and Off Delayed Timer instruction with one
example. [6]

Describe four tasks performed by input module. (4]
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Q6) 2)

b)

Q7) a)

b)

08) a)
b)

c)

Write four manually operated switches and mechanically operated
switches with one application each. [4]

Study the ladder logic program in Figure Q7-B, and answer the questions
that follow: [6]

i)  What is the purpose of interconnecting the two timers?
i) How much time must elapse before output PL is energized

iii) What two conditions must be satisfied for timer T4:2 to start' timing?

[ III—IH? e } N
TR ~r —{REB}-I
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Figure Q7-B

Explain what is meant by a TRUE rung condition and a FALSE rung
condition. [5]

Describe Examine ON and Examine OFF conditions in PLC Programming.

]
Describe three basic elements of I/O Address [2]
Explain the function of input branching? [4]
Discuss counter Instruction used in PLC programming (4]

W R
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ML.E. (Mechanical-Mechatronics)
CONTROL SYSTEMS - 11
(2013 Pattern) (Semester - II)

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

01)

02)

1)  Answer any five questions.

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

4) Use of calculator is allowed.

5) Assume suitable data, if necessary.

From the step response shown in Fig 1, identify the model of the system.[10]

Step Response

30, -

R ey
20L—--~; ————— ‘ ————— . - :“v——iw-m
- P S SRR N A R S S j
A S R S S ]
b’ S S S i
S A S _______________ 1
1% 1 2 3“"(”6)-'1 5 6 7
Fig 1
Identify the transfer function from the Bode Plot shown in Fig 2. [10]

PTO.



03)

04)

05)

06)

Q7)

Derive the transfer function for the PID controller in Parallel Form. Also, list

the significance of the Integral as well as the Derivative term in this controller.
[10]

Discuss the one disadvantage, each, of the Derivative as well as the Integral
controller. Also, discuss a method to overcome these respective
disadvantages. [10]

Using the ZN step response method determine the gains of the PID control
for the step response in Fig 1. [10]

Draw a suitable block diagram and explain the construction and working of
the Internal Model Controller. [10]

Draw suitable diagrams, write appropriate equations and discuss the
relationship between Sensitivity and Gain Margin and Phase Margin.  [10]

* * *
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INDUSTRIAL DRIVES ANDACTUATORS
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Instructions to the candidates:

1) Answers 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.

Q1) Explain the concept of Constant power and constant torque drive application
by using closed loop control. [10]

02) Explain DC motor with separately excited field winding by using its equivalent
circuit and torque speed characteristics. [10]

03) a) Discuss hydraulic power pack with respect to components used, safety
measures and symbolic representation. [5]

b) Compare electro-hydraulics and PLC-hydraulics with respect to cost,
significant advantages and disadvantages. [5]

04) Explain basic principle of operation of three phase induction motor and draw
its equivalent circuit. [10]

05) a)  Write a short note on counterbalance valve. [5]

b) Compare Meter-in and Meter-out circuits with respect to construction,
working and one application. [5]

PTO.



06) a) Derive torque angle relationship for synchronous motor drive. [4]

b) Write a short note on variable frequency classification converter for
Induction motor drive. [6]

07) With hydraulic circuit and components used, discuss in brief the unloading
circuits used in industrial hydraulics. [10]

08) Answer any two. [10]

a) Explain Criteria for selecting Electric Drive with reference to thermal
consideration.

b) With a neat sketch, describe construction and working of sequence
valves.

c) Explain basic principle of operation of synchronous motor drive.

d) Discuss with significance three center positions of directional control
valve.

[4760]-1077 2



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

P3784

Time : 3 Hours]

[Total No. of Pages : 2
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M.E. (Mechanical) (Heat - Power Engineering)

MEASUREMENT TECHNIQUES & DATA ANALYSIS

(2008 Pattern)

Instructions to the candidates :
Answer three questions from section - I and three questions from section - I1.

D
)
3)
9

3

Q1) 2)
b)

02) 2)

b)

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

[Max. Marks : 100

Use of logarithmic tables slide rule, Mollier charts, electronic pocket calculator

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

SECTION -1

Explain the various stages of Measurement.
Explain following terms :

i)  Standard error.

i) Mean Standard Deviation.

iii) Probable error.

iv) Dynamic errors.

Calculate the correlation co-efficient from the following data.

N=10, =X =350, 2Y =310,

T (X -35?%=162, 2 (Y -31y =222
> (X =35 (Y -31)=92.

Also find regression line Y on X.

Explain different types of correlations.

8]
8]

[12]

[6]

PTO.



03) a)

Find two regression equations from the following data [10]

X [ 57 58 59 59 60 61 62 064

Y (77 78 75 78 82 82 79 &I

Estimate the value of Y when X = 65.

b) Differentiate between Regression and Correlation Analysis. [6]
04) a) Explain Beer - Lambert’s Law. [6]
b) Describe with neat sketch the construction and working of hair
hygrometer. [10]
SECTION - 11
05) a) Explain with a neat sketch the working of electromagnetic flow meter.
State its advantages & limitations. [10]
b) Explain the working double beam spectro photometer. [6]
06) a) Explainthe working of Mc Leod gauge for measuring Low pressure.[10]
b) For a Mc Leod gauge, with a capillary of 1 mm diameter and effective
bulb volume of 80 cm’, find the reading of Mercury columm due to
pressure of 15 pa. [6]
Q7) a) Explain the working of vortex shedding flow meter. [8]
b) Explain the working of total radiation pyrometer. [8]
08) Write short notes on any three : [18]
a) Noise meter.
b) Capacitance level gauge.
c) P+1+ D controller.
d) Chromatography.
e) Turbine flow meter.
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MLE. (Mechanical) (Automotive Engineering)
AUTOMOTIVE ENGINE DESIGN
(2013 Pattern)

3 Hours] [Max. Marks : 50

Instructions to the candidates:

1)
2)
3)
9

5

01)

Answer any five questions.
Neat diagrams must be drawn wherever necessary.
Figures to the right indicate full marks.

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

Assume suitable data, if necessary.

The automobile has three litre SI V6 engine that operates on a four stroke
cycle at 3600 RPM. The compression ratio is 9.5, the length of connecting
rod is 16.6 cm, & the engine is square (B = S). At this speed, combustion
ends at 20°at TDC. [10]

Calculate :

a) Cylinder bore & stroke length.

b) Average piston speed.

c) Clearance volume of one cylinder.

d) Piston speed at the end of combustion.

e) Distance the piston has travelled from TDC at the end of combustion.

f) Volume in combustion chamber at the end of combustion.

P.T.O.



02)

03)

04)

05)

06)

Design a connecting rod

Piston diameter = 100mm

Weight of reciprocating part = 1.8 kg.
Length of connecting rod = 315mm
Stroke = 140mm

Speed = 1500-2500

Compression ratio = 4:1

Max explosion pressure = 2.5 MPa

Rankine constant = 1/6250 [10]

List the requirements of selection of material for IC engine piston. Explain
merits & limitations. [10]

a) What are different criterias considered while designing of valve gear.[5]

b) Why balancing of crankshaft is necessary? Explain how the balancing is
done? [S]

A engine operating on ideal Otto cycle has compression ratio of 6:1. The
pressure and temperature at start of compression are 1 bar & 300 k. Heat
supplied during constant volume process is 1170 kJ/kg. Determine peak
pressure and temperature, work output per kg of air & air standard efficiency.
Assume C = 0.717 kg/kj k & r = 1.4 for air. [10]

a) Explain the operating variables that affects performance of S1 engine.[5]

b) What is the importance of firing order in an engine. [S]
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Q7) Write short note on any two : [10]
a) Cetane Number.
b) EGR.
c) Causes of torsional vibration in crankshaft.

d) Design of cooling system.

OO0
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ML.E. (Mechanical - Automotive Engineering )
AUTOMOTIVE SAFETY AND REGULATIONS
(2012 Course) (Semester - 1) (502303)

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 indciate full marks.

4) Use of Calculator is allowed.

5) Assume Suitable data, if necessary.

Q1) a) Whatisroad safety? What are various causes of road accidents? Explain
steps to achieve global road safety. [5]

b) Describe role of active and passive safety system with suitable example.

[S]

02) a) Explain impact on pedestrian by vehicle hit on account of fatal and
nonfatal injuries. Describe the activity of pedestrian during the time of

injury. [5]
b) Describe with neat sketch following reference points used in pedestrian
tests carried out in laboratory. Explain meaning of each. [5]

i)  Bonnet leading edge reference line.
i) Bonnet rear reference line.
i ~ Corner of bumper.

iv) Impact and target point

03) a) What do you understand by Automobile structure? What are goals of

structure towards crashworthiness? Explain. [5]
b) What is Federal Motor Vehicle Safety Standard (FMVSS)? Describe
various requirements of testing involved in FMVSS. [5]

PTO.



04) a) Describe with suitable example classification Man-Machine system used
in ergonomic design of automobile system. [5]
b) What is role of Safety belts? Explain types of safety belts used in
automobile. [5]
05) a) Explain with neat sketch working of collapsible steering. What is the role
in safety of vehicle? Explain. [5]
b) Describe with neat sketch construction and working of Head lamp. [5]
06) a) Explain Purpose of AIS and explain any one AIS of your choice used in
Automobile safety regulation system. [5]
b) Describe Provision made in CMVR for registration of new motor vehicle,
and renewal of old registration. [5]
Q7) Write Short note on the following (Any Two). [10]
a) Head Restraints
b) Test Procedure for Head Lamp
c) Day Light Running Lamps (DRL).
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ENGINE COMBUSTION TECHNOLOGY
(2013 Pattern)
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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) All questions carry equal marks.
5) Assume suitable data, if necessary.

Q1) a) A petrol engine uses C,H , as a fuel. The measurement of fuel and air

shows the air fuel ratio as 17.025:1 .Calculate stoichiometric air fuel
ratio, mixture strength, and volumetric analysis of products of combustion.

[7]

b) Explain the dissociation effect during combustion. [3]

02) a) Determine enthalpy of combustion of gaseous propane at 25°C and 1

atm. Using enthalpy of formation data. [5]
hf (CO,) =  -393520 KJ/Kmole
hf (H,0)=  -285830
hf (Propane) =-103850 KJ/Kmole
b) Explain Laminar and Turbulent flame propagation in engines. [5]

03) a) What are the basic requirements of a combustion chamber used in a gas
turbine plant? [5]

b) Draw a neat diagram of annular type combustion chamber and explain
its working. [5]

PTO.



04) 2)

b)

05) 2)

b)

06) a)

b)

Q7) a)

b)

Define flame velocity, ignition delay and residence time with reference to
gas turbine And discuss their effects on the performance of gas turbine
plant. [5]

What do you understand by flame stability? Why it is so important in the
gas turbine combustion chamber. [5]

What are the factors affecting knocking and pre ignition in CI engine and
explain the effects of variation in these factors in knocking and pre ignition.|5]

What are the major factors to be considered for the design of SI engine
combustion chamber. [5]

What are the advantages and disadvantages of [5]
i)  Lean burn combustion and
i)  Stratified charged engine.

Explain the effect of various engine variables on SI engine knock. [5]

Explain with figures various types of combustion chambers used in CI
engines. [6]

Compare induction swirl and compression swirl. (4]
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MLE. (Mechanical) (Automotive Engineering)
NOISE VIBRATION AND HARSHNESS

(2013 Pattern)
Time :3 Hours] [Max. Marks :50

Instructions to the candidates:
1) All questions are compulsory.

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.

Q1) Solve any Two questions:

a)  What are the Interior sources of noise in vehicle? [5]
b) Explain the principle of wave propagation. What do you mean by
Transverse and Longitudinal sound waves? [5]

c) A simply supported beam of 1 m length and 50 mm diameter is carrying
a mass 100 kg at a distance of 0.25 m from one end. Find the natural
frequency of transverse vibrations. Assume Young’s modulus of beam
material as 250 GN/ m?. [5]

02) Solve any Two questions :
a)  What do you mean by Inverse Square Law? Express the relation between

sound intensity level and sound pressure level. [5]
b)  What are the different methods of noise source identification available?[5]
c) Explain in detail different sound fields and state its significance. [5]

03) Solve any Two questions :
a) Explain the single source structure-borne noise transmission path analysis.
[S]
b) What do you mean by sound intensity mapping? What is its significance
inNVH? [5]

PTO.



Two machines are working in noisy environments. The background noise
when the machines are in operative is 55 dB. If the two machines having
individual sound pressure levels of 85 and 89 dB are switched on
simultaneously, determine the combined sound pressure level of the
machines along with the background noise. [5]

04) Solve any Two questions :

a)

b)

What do you mean by Experimental Modal Analysis? What are the
different parameters are obtained by Experimental Modal Analysis and
explain their significance. [5]

Explain the working of reactive type silencer. [5]

Explain Impedance tube(Kundt's tube) method (ASTM E1050) using
two microphones for evaluating sound absorption coefficient. [5]

05) Write a Short Note (Any two):

a)
b)

c)

Damping Material. [5]
Digital Signal Processing. [5]
Pass by Noise measurement of Vehicle. [5]

R R
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Total No. of Questions : 7]

SEAT No. :

P4139 [4760] - 1085 [Total No. of Pages :2
M.E. (Mechanical-Automotive Engineering)
AUTOMOTIVE CHASSIS DESIGN
(2013 Credit Pattern) (Semester - II) (502309)

Time : 3Hours] [Max. Marks : 50

Instructions to the candidates:

1)
Y
3)
9
)

Q1) 2)

b)

02) a)

b)

03) a)

b)

Answer any five questions.

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

Use of Calculator is allowed.

Assume Suitable data if necessary.

What are the objectives of employing a suspension system on an
automobile? What purposes are served by the spring and the shock
absorber in it? [4]
Suspension system of a scooter is fitted with a helically coiled spring of
free length 155 mm. Due to road jerk of 500 N it compressed to a length
equal to 105 mm. If coil diameter has to be 8 times of wire diameter of
the spring. Design the spring. The maximum shear stress should not
exceed 65 N/mm?. Take G = 85 GPa. Also calculate the spring stiffness
and the strain energy absorbed by it. [6]

Explain difference between: [5]
i)  Toe in -Toe Out

i)  King pin inclination and steering column inclination.

Describe principle of correct steering. Explain meaning of wheel lock
and steering lock angles with sketch. [5]

Draw layout of a pneumatic brake system used on Bus, name that parts
and explain the working. [5]
A car has Kerb weight of 9700 N and wheel base of 2520 mm. Its CG is
1250 mm in front of rear axle and 655 mm above the level road. The
coefficient of road wheels adhesion is 0.6. If the car is moving upward
on a road inclined at an angle 25 degrees with horizontal, calculate the
load distribution on the front and rear axles, the acceleration or retardation
and stopping distance when, while moving at 60 kmph. [5]
i)  The front brakes are applied
i) Rear brakes are applied
i)  All the four brakes are applied

PTO.



04) 2)

A truck has wheel base of 4.2 m and weights 66747 N, 75% of the
weight being on rear axle. Its CG is 1075 mm above the ground. If the
brake produce a deceleration of 3.05 m/s?, find the weight transferred

from rear to front axle during braking. [5]
b) Derive an expression for stopping distance in meters of a truck with all
four wheel brakes, in terms of coefficient of friction and speed in
KMPH. [5]
05) a) What are various requirements of wheel? Enumerate the advantages and
disadvantages of cast wheel over non-casted wheel. [5]
b) Give detailed account of a tyre specification. How do the designations
of radial and non-radial tyres differ from each other? Explain. [5]
06) a) Explain with sketch layout of transmission of rigid six wheel vehicles.[5]
b) Describe purpose of Scammell articulated trailers. [5]
Q7) Write short note on the following: (Any Two) [10]
a) Active suspension system.
b) Tyre Retreading and Manufacturing.
c) Wheel Balancing.
d) Transmission of SIX wheeler.
e) Aspect Ratio.
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Total No. of Questions : 5] SEAT No. :

P4140 [Total No. of Pages : 2
[4760]-1086

M. E. (Mechanical) (Automotive Engineering)
VEHICLE DYNAMICS

(2013 Pattern) (Semester - III)
Time :3 Hours] [Max. Marks :50

Instructions to the candidates:
1) Attempt ALL questions.

2)  Figures to the right indicate full marks.
3) All questions carry equal marks.

4) Assume suitable data, if necessary.

Q1) Attempt any TWO.

a) Explain characterization of cornering behaviour of tires. [5]
b) Describe ride properties of tires. [5]
c) Compare Radial Ply tire for slip angle verses cornering force. [5]

02) Attempt any TWO.

a) Derive the equation for maximum tractive effort that the tire ground can

support in terms of coefficient of road resistance. [5]
b)  Write short notes on Electronic Stability Control. [5]
c) Explain aerodynamic forces and moments. [5]

03) Attempt any TWO.
a) Explain types of dependent and independent suspensions. [5]

b) Find the geometry that would be necessary to achieve 100% anti-squat
in the rear suspension and a geometry to achieve full anti pitch for the
solid axle, rear wheel drive vehicle described below. Also find the pitch
rate when the geometry is set for 100%anti-squat in rear suspension. The
front and rear suspension spring rates are 285 and 11b/in respectively.
The CG height is 20.5 inches and wheel base is 108.5 [5]

c) Explainroll center analysis. [5]

PTO.



04) Attempt any TWO.
a) Describe steering of tracked vehicles. [5]
b) Explain the steady-state handling characteristics of a two-axle vehicle.[5]

c) Sketch and explain the handling behaviour of car with and without vehicle
stability control system. [5]

05) Attempt any TWO.

a)  Write short notes on relation between input and output spectral densities.

[S]

b) Explainthe concept of active and semi active suspension with neat sketch.

[S]

c) Explain the effect of wheelbase in road and suspension modelling. [5]

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

P4718 [Total No. of Pages : 2
[4760] - 1087

M.E. (Mechanical Engineering)
AUTOMOTIVE ENGINEERING
Autotronics

(2013 Pattern)
Time : 3 Hours] [Max. Marks : 50

Instructions to the candidates :

1)  Draw suitable neat diagram, wherever necessary.
2) Assume suitable data, if required.

3) Solve any five questions.

Q1) a) Write a note on Analog & Digital Conversion principles. [5]
b) Explain method of voltage to current conversion. [5]
02)a) Explain Fuel Injection System in Automotive [5]

b) How Emmission control system work? Explain with neat sketch.  [§]

03) a) Give the list of type of faults in Automotive. Explain one of them in

detail. [5]

b)  Write a note on Digital Volt-ohmmeter. [5]

04) a) Write a note on Gas Analyzers. [5]
b) Explain ‘Diagnostic Trouble Codes (DTCs) [5]

PTO.



05) a)

b)

06) a)
b)

Q7) a)
b)

08) a)
b)

Explain construction & working of Air Intake System used in Automotive

Air conditioning.

[S]

Explain working of evaporator, condenser & thermostatic expansion valve.

Give the list of Safety Systems for driver & passenger.

What are the aspects of On-board diagnostic System.

Discuss safety & comfort features of Airbag System.

Discuss in brief engine cooling & Warm-Up control.

Explain recent trends in central locking.

Write short note on Batteries & regulation for charging.
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Total No. of Questions : 8] SEAT No. :

P4395 [Total No. of Pages : 2

[4760] - 1089

M.E. (Mechanical) (Energy Engineering) (Semester - I)

ADVANCED THERMODYNAMICS
(2013 Pattern)

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

1)
2)
3)
9
5

01) 2)
b)

02)a)

b)

03) a)
b)

Answer any five questions.

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

Use of calculator is allowed.

Assume suitable data, if necessary.

Explain Law of corresponding states. [5]

Discuss the generalised compressibility chart with suitable diagram? [5]

Explain the phase change process from solid to gas with P-V, T-S and
P-T diagram for a substance which shrinks in volume on melting and
also for a substance which expands in volume on melting. [5]

On mollier diagram, why do the isobars diverge from one another. [5]

Explain increase in entropy principle and entropy generation. [5]

Discuss the Law of degradation of energy and availability function of
closed and open system. [5]

04) Write a note on

a)
b)

T-dS relations [5]

Exergy Destruction. [5]

PTO.



05) a)  Write anote on Maxwell relations. [5]
v Y[
b) Derive the relation (Cp—Cv)=-T [—V] (_p) [5]
ot o ov T
06) a) Explain the enthalpy of reaction with suitable example. [4]
b) Find the adiabatic flame temperature for methane-air stoichiometric
mixture.Consider Initially reactants are at 1 atm and 298 K. Use following
data. [6]
Species |Heat of formation (kJ/kmol) [Specific Heat Cp at 1200 K(kJ/kmol.K)
CH, -74831 -
CO, -393546 56.21
HO -241845 43.87
N, 0 33.71
Q7) a) Discuss the Amagat’s Law and Kay’s Rule. [5]
b) As applied to statistical thermodynamics, explain the principle of
equipartition of energy. [5]
08) Write a note on
a) The criteria for chemical equilibrium. [5]
b) Explain Inversion Curve and Joule-Thompson Coefficient. [5]
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Total No. of Questions : 8] SEAT No. -

P3935 [4760]-109 [Total No. of Pages : 3
M.E. (Mechanical-Heat Power)
ADVANCED FLUID MECHANICS
(2008 Course) (Semester-I1)

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

1)  Answer three questions from each section.

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

3)  Draw diagrams wherever necessary.

4)  Use of scientific calculator is allowed.

5)  Assume suitable data wherever necessary.

SECTION-1
Q1) a) Derive a generalized expression for total derivative and deduce the same
for velocity, density, temperature and pressure. [8]
b)  V=(20y?) T —20xyj , determine: 8]
i)  Angular velocity.
i)  Vorticity.
i)  Stream function.
iv) Velocity potential function. Also determine rate of flow between
(1, 1) and (2, 2).

Q2) a) What is stokes first problem, obtain the solution of velocity (u = u(y, f)
at any point in the fluid at time ‘t’ for an infinite, incompressible fluid
resting on a flat horizontal plate located at y = 0 and stretching to infinity
in each direction. At time ¢ = 0 the plate is given a velocity zero. Use

o . Yy
similarity variable 7 NS [12]
b) Steel sphere of 4 mm dia. falls in glycerine at a terminal velocity of 0.04

m/s. Assuming Stokes law is applicable, determine [6]

i)  Dynamic viscosity of glycerine.

PTO.



03) a)

b)

04) 2)

b)

05) a)

b)

ii) Drag force, and
iii) Drag coefficient for the sphere.

Take sp. wt. of steel and glycerine as 75 kN/m? and 12.5 kN/m’.

Explain the four simple Potential flows with graphical representations.

8]

Derive an expression for lift on rotating cylinder (Kutta-Joukowsky
theorem). [8]

State the boundary layer theory assumptions. Obtain boundary layer
equations in nondimensionalized form. [8]

Using Karman momentum integral equation calculate the local skin friction
coefficient C, for the following velocity profiles on a flat plate 1.5m long
and 1m wide when placed in water flowing with a velocity of 0.2 m/s.

u 3 1
Take = 0.001 ms/m? U—ZEU—E’f. Where 1 = y/0. [8]

SECTION-II

Derive an expression of velocity profile in a smooth pipe for turbulent
flow. [8]

Air flows over a smooth flat plate at a velocity of 4.4 m/s. The density of
air is 1.029 kg/m? and kinematic viscosity 1.35 x 10° m?%/s. The length of
the plate is 12m in the direction of flow. Calculate- [8]

i)  The boundary layer thickness at 20 cm and 12cm respectively, from
the leading edge and

i) The drag coefficient for the entire plate surface (both side)
considering turbulent flow.
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Q6) 2)

b)

Q7) a)

b)

08) a)

b)

What is a need of turbulence modeling? Discuss various turbulence
models. [10]

Water is flowing through a rough pipe, 400 mm in dia. and 600m length
at the rate of 0.65 m*/s. Calculate the power loss in overcoming friction
per km length of pipe, if the roughness element height (€ ) = 0.15 mm.

Also calculate the maximum velocity. [8]
. 64
for laminar flow f =—
Re

1 R
= =2log, [~ |+1.74
for turbulent flow 0 910 ( . ] .

Discuss the velocity and pressure variations in flow through Laval Nozzle.

8]

Derive an expression for speed of sound. What is the Mach number of
flow of air of velocity 200 m/s at 400K ? State the types of flow. [8]

Obtain expressions for stagnation pressure, stagnation density, and
stagnation temperature in compressible flow. [8]

Derive an expression for Fanno line & Rayleigh line for normal shock.

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

P4396 [Total No. of Pages :3
[4760]-1090

M.E. (Mechanical-Energy Engineering) (Semster - 11)
ADVANCED HEAT TRANSFER

(2013 Pattern)

Time : 3Hours] [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 Calculator is allowed.

5) Assume suitalbe data if necessary.

Q1) Derive the generalized heat conduction equation in cylindrical co-ordinates.
[10]

Q2) A long 20-cm-diameter cylindrical shaft made of stainless stell 304 (The
properties of stainless steel 304 at room temperature are k=14.9 W/m°C,
S=7900 kg/m?, Cp=477 j/kg°C, and a=3,95*10°m?/s) comes out of an
oven at a uniform temperature of 600°C . The shaft is then allowed to cool
slowly in an environment chamber at 200°C with an average heat transfer
coefficient of h=80 W/m?°C. Determine the temperature at the center of the
shaft 45 min after the start of the cooling process. Also, determine the heat
transfer per unit length of the shaft during this time period. [10]

Q3) @ Draw velocity boundary layer and thermal boundary layer for flow
through tubes and flow over plate. [6]
b) Explain significance of any four dimensionless numbersin convection.

[4]

Q4) The temperature of a gas stream is to be mesured 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/m?3, and Cp = 320
Jkg°C, and the convection heat transfer coefficient between the junction
and the gas is h = 210W/m?°C. Determine how long it will take for the
thermocouple to read 99 percent of the initial temperature difference. [10]

P.T.O.



Q5) 8

b)

Q6) &)

b)

Q7) 8
b)

Explain natural convection over surfaces in detail? [6]

Explain the term effective thermal conductivity in case of enclosure.[4]

Explainin detail flow boiling in vertical tube under forced convection.

[6]

Explain the difference between film wise condensation and drop wise

condensation. [4]
Explain the term radiation view factor? [5]
Write a note on radiation shields and radiation effects. [5]

Q8) Consider the 5-m 5-m 5-m cubical furnace, whose surfaces closely
approximate black surfaces. The base, top, and side surfaces of the furnace
are maintained at unifrom temperatures of 800 K, 1500K and 500 K,

respectively.

Determine [10]

a the net rate of radiation heat transfer between the base and the side
surfaces

b) the net rate of radiation heat transfer between the base and the top
surface, and

c) thenet radiation heat transfer from the base surface.
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Total No. of Questions : 8] SEAT No. :

P4397 [Total No. of Pages : 2
[4760]-1091
M.E. (Mechanical-Energy Engineering)
ENERGY CONVERSION SYSTEMS
(2013 Pattern) (Semester - II)

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.

Q1) a) Explain in brief classification of energy sources. [6]

b) Write a short note on pressure velocity compounding. [4]

02) Inanimpulse steam turbine, steam is accelerated through nozzle from rest. It
enters the nozzle at 9.8 bar dry and saturated. The height of the blade is
10 cm and the nozzle angle is 15°. Mean blade velocity is 144 m/s. The blade
velocity ratio is 0.48 and blade velocity coefficient is 0.97. [10]

Find:
a) Isentropic heat drop.

b) Energy lost in the nozzles and in moving blades due to friction.
c) Energy lost due to finite velocity of steam leaving the stage.

d) Mass flow rate.

e) Power developed per stage.

f) Diagram and stage efficiency. Take: Nozzle efficiency = 92%
Blade angles at inlet = Blade angles at outlet Speed = 3000 rev/min

PTO.



Q3) 2

b)

04) a)

05) a)

06) a)

For boiler at 8 kg/cm?(g) steam pressure. The following details are given
Saturation temperature of steam = 170°C

Sensible heat of water =171 kCal/kg

Latent heat of evaporation = 490 kCal/kg

Moisture content in the steam = 4%

What is the total heat content of the steam? [5]
The following are the ultimate analysis for coal: Calculate the
stoichiometric air requirement. [5]
Carbon-38%, Ash-35%, Hydrogen-5%, Sulphur-2%.

For the same data, calculate the theoretical CO,.
If the actual measured CO, is 8%, find out the excess air levels?

Explain the operating principle of a waste heat recovery boiler with
examples. [6]

Explain the operating principle of a heat pump with examples. [4]

Explain capacity of the compressor and various efficiencies of the

compressor. [5]
Define various components of the compressed air system. [5]
Describe advantages of adopting Diesel power plants. [4]

Describe system performance curve for centrifugal pump when they are
connected in series. [6]

Q7) Explain in detail any two methods to improve the efficiency of gas turbine

power plant with cycle analysis. [10]
08) a) Listthe factors affecting cooling tower performance. [5]
b) Write detail classification of hydraulic turbines. [5]

* ¥ *
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Total No. of Questions : 7] SEAT No.

P4613 [Total No. of Pages : 2
[4760] - 1092
M.E. (Mechanical Engineering) (Energy Engineering)
ENERGY MANAGEMENT
(2013 Pattern) (Semester - II)

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 electronic pocket calculator is allowed.
5) Assume suitable data, if necessary.

Q1) a) Explain the Scope of Energy Management System. [5]

b) What are the roles of Energy Manager and Energy Auditor in an energy
management program. [5]

Q2) a) Explain the importance of energy management program in industry. [5]

b) Discuss the various Instruments used in Energy Audit. [5]
03) a) Explain any one method of Condensate Heat Recovery. [5]
b) Explain the common insulating materials of thermal insulation. [5]

04) a) What is power factor? Explain the major benefits of power factor
improvement. [5]

b) What are the types of lamps used in lighting system? Write down their
teatures with typical applications. [5]

PTO.



05) a) Give details on the working principle of Recuperators with a neat diagram.

5]
b)  Whatis Combined Cycle of Co-generation? Explain with neat sketch.[5]

06) a) Explain High level and Low level Nuclear Waste. [5]

b) Explain Regulations and policy issues of Nuclear waste Management.|5]
Q7) Write a short note on (any two) : [10]
a) Different Energy Conservation Opportunities in Boiler System.

b) Heat exchanger networking.

c) Heat pipe.
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P4398

[4760] - 1093 [Total No. of Pages : 2

M.E. (Mechanical) (Energy Engineering) (Semester - I11)
NUCLEAR MATERIALS AND REACTOR FUNDAMENTALS

(2013 Pattern)

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

1)
2)
3)
4)
5)

Q1) a)

b)

Q2) a)

b)

Answer any five questions.

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

Use of calculator is allowed.

Assume suitable data if necessary.

A sample of material contains 20 micrograms of californium -252.
Californium -252 has a half-life of 2.638 years. [6]

Calculate:

I)  Thenumber of californium -252 atoms initially present.

i)  The activity of the californium - 252 in curies

i)  The number of californium -252 atoms that will remain in 12 years
Iv) The time it will take for the activity to reach 0.001 curies.

Why uranium -235 fissions with thermal neutrons and uranium -238
fissions only with fast neutrons? Explain in detail [4]

Describe the following scattering interactions between a neutron and a
nucleus: [6]

i)  Elastic scattering
i) Inelastic scattering

Explain the hardening and embrittlement of nuclear materials due to
exposure of nuclear radiations. [4]

P.T.O.



Q3) a)

Explain the fission process using the liquid drop model of a nucleus.[5]

b) Describe the curve of Binding Energy per Nucleon Versus mass number
and give a qualitative description of the reasons for its shape. [5]
Q4) a) Explain the following processes of nuclear fuel enrichment. [6]
I)  Gaseous diffusion
i)  Centrifuge process
b) Define the following terms: [4]
[)  Fissile material
i)  Fissionable material
i)  Fertile material
Q5) a) Explain the moderators used in the nuclear reactor. [5]
b) Whatis In-situ leaching? Explain in detail [5]
Q6) a) How nuclear fuel rods are manufactured? Explain in detail. [5]
b) Differentiate between boiling water reactor (BWR) Pressurized heavy
water reactor (PWR) with neat sketch. [5]
Q7) Explain the following processes of nuclear fuel enrichment. [10]
a) Gaseous diffusion
b) Centrifuge process

Q00O
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Total No. of Questions : 7]

P4399

[4760] - 1094
M.E. (Mechanical) (Energy Engineering)
ENERGY SYSTEMS MODELLING & ANALYSIS

SEAT No. :

[Total No. of Pages :2

(2013 Credit Patern) (602514) (Semester -I1I)

Time : 3 Hours]
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 calculator is allowed.
5) Assume suitable data if necessary.

Q1) a) Explain two types of system study.

[Max. Marks : 50

[S]

b) Whatisasystem? Explain the concept of system and system environment

with an example?

02) a) Enlist the types of model and explain any two of them.

b) Explain interaction between models.

[S]

[S]
5]

03) The temperature (T) of a small copper sphere cooling in air is measured as a

function of time (t) to yield the following data: [10]
t(s) 02 106 |10 |18 [20 |30 |50 |60 | 80
t(°C) | 146.0|129.5(114.8] 90.3 | 85.1 | 63.0 | 346 | 25.6| 14.1

An exponential decrease in temperature is expected from lumped mass

modeling. Obtain a best fit to represent these data.

04) Write short note on.

a) Discrete and continuous system

b) Necessity of system modeling.

[10]

PTO.



035) Use the Simplex method to find the maximum value of [10]

Z=3X +2X, + X,

Subject to the constraints:
4AX + X, + %X, =30

2%, +3X, + X, <60

X +2X, + 3%, <40

where x, >0, X, >0, and x, 2 0.

06) a) Explain basic approach of Lagrange multiplier method? [6]
b) Whatare different search methods? What is importance of search methods
in thermal systems? (4]
07) a)  Explain Pinch technology; write basis, objective and example. [5]
b) Find the minimum of f=x (x—1.5) using Sequential Dichotomous search
method in the interval (0.0, 1.00); take § =0.001 and n= 6. [5]

T L 13
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Total No. of Questions : 7] SEAT No. :

P4141 [Total No. of Pages : 2
[4760] - 1096
M.E. (Mechanical) (CADME)
ADVANCED MACHINE DESIGN
(2013 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 electronics pocket calculator is allowed.

4) Assume suitable data, if necessary.

Q1) Derive the compatibility equations in Cartesian and polar co-ordinate system.
[10]

02) a) Investigate what problem of plane stress is represented by the function|5]

3
o= SF(Xy 2Ry )%yz

4h| 7 3n?
Where ‘h’ is half depth of beam, and ‘F’ as the concentrated load.

b) Explain Rayleigh-Ritz method and discuss important characteristics. [5]

03) a) Explain the following terms in context with creep : [5]
i)  Estimated time to rupture.
i)  Stressrelaxation.
b) Following creep data at a certain temperature is known
S, =10.50 MPa €, = 0.012% per 1000 hrs
S, =14.00 Mpa €,= 0.025% per 1000 hrs

Determine the constants of the hyperbolic sine law and calculate the creep
rates for stresses 20 MPa and 28 MPa. [5]

PT.O



04) 2

05) a)

06) a)

Q7) a)
b)

Write short note on Low cycle and High cycle fatigue. [4]
What are the factors that affect endurance limit of the machine part. [3]

What is difference between design for finite and infinite life problem. [3]

Derive an expression for maximum space efficiency of helical springs.|[5]

Write short note on Surge in springs. [5]

Explain the use of composite materials in mechanical engineering with
two examples, state reasons for preference in favour of such materials.[4]

What is Belleville spring? What are the advantages and applications of
Belleville spring. [6]

Write short note on Transverse shear effect in composite laminates. [3]

Two 20° full depth gear of 20 and 30 teeth are to be designed on the
extended centre distance system using the recommended values for
clearance /= (0.25/P,). Make the calculations for P, = 1. Find the following;:

1)  Values of q, and q,.
i)  The actual angle ¢.
i) The radius of actual pitch circle and centre distance.

iv)  The tooth thickness on actual pitch circle.

[7]

OO0
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Total No. of Questions : 7] SEAT No. :

P4400

[4760] - 1097 [Total No. of Pages :1
M.E.Mechanical CADM&E)
COMPUTERAIDED DESIGN
(2012 Course) (Semester- I)

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) Assume suitable data, if necessary.

5) Use of Calculator is allowed.

Q1) Explain with neat sketch, Bezier curves and State its advantages. [10]

02) Explain the Boundary representation approach of solid modelling [10]

03) Explain the parametric equations for the following analytical curves [10]
a) Circle

b) Parabola

04) Explain in detail the concept of Sweep Representation in solid? [10]
05) Derive the parametric representation of B-Spline surface? [10]
06) What is Graphics standards,explain IGES and PDES? [10]

07) What is meant by hidden line removal feature in modeling? Explain briefly with
example. [10]



Total No. of Questions : 7] SEAT No. :

P4538 [4760] - 1098 [Total No. of Pages : 1
M.E. (Mechanical) (Computer Aided Design Manufacturing &
Engineering)

COMPUTER INTEGRATED MANUFACTURING
(2013 Pattern)

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

1) Attempt any five questions from following.

2) Figures to the right side indicate full marks.

Q1) What are elements of CIM? How product is developed through CIM brief
with case study. [10]

Q2) What is importance of database models? Explain EDM and PDM data
management? [10]

03) Explain and represent with application : [10]
a)  Manufacturing integration model
b) Flexible manufacturing strategy

04) What is cellular manufacturing? What are its elements and application? [10]

05) Brief the concept of : [10]
a)  Manufacturing integration model
b) Master production schedule and capacity planning.

06) Explain web based manufacturing for Casting and forming process with one
application. [10]

07) Explainin brief": [10]

a) Lean manufacturing: Principles and characteristics
b) Functions of Lean production and performance measures and benefits.

ARMXRM™XR



Total No. of Questions : 7] SEAT No. :

P4401 [Total No. of Pages : 1
[4760]-1099
M.E. (Mechanical Engineering) (CADME)

INDUSTRIAL PRODUCT DESIGN & PRODUCT
LIFECYCLE MANAGEMENT

(Semester - II)

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) Assume suitable data if necessary.

Q1) Explain QFD and state its application for product planning. [10]
02) Explain concept generation and concept selection. [10]
03) Explain benchmarking and establishment of engineering specification. [10]

04) What is the impact of DFM on development cost & Product quality? [10]

05) State & explain different characteristics of PDM. [10]
06) Define PLM, explain architectures of PLM system? [10]
07) Explain Product work flow. [10]

* ¥ *



Total No. of Questions : 8] SEAT No.

P4289 [Total No. of Pages : 2
[4760] - 11
M.E. (Civil) (Construction and Management)
PROJECT RISKANALYSISAND MITIGATION TECHNIQUES
(2008 Pattern) (Elective - II)

Time : 4 Hours] [Max. Marks : 100

Instructions to the candidates:

1) Q. 1 and Q. 5 are compulsory, Solve any two questions from the remaining
Jrom Q.2, Q.3 & Q.4 for Section-I and Solve any two questions from the
remaining Q. 6, Q. 7 & Q. 8for Section-I1.

2)  Answers to the two sections should be written in separate books.
3) Neat diagrams must be drawn wherever necessary.

4) Figures to the right indicate full marks.

5) Assume suitable data, if necessary

SECTION -1

Q1) a) Explain the role of risk manager in any construction projects ? [9]

b) Explain briefly, the role of Insurance Management in Risk mitigation? [9]

Q2) a) Write a brief note on --- Sensitivity analysis . [8]

b) Show how decision tree analysis may be used for analyzing sequential
decision making in face of risk. [8]

03) a) Why risk identification is important? Enlist various tools for risk
Identification. [8]

b) Discuss the various steps involved in mitigation of risk. [8]

04) a) Discuss the duties of Project Manager, Project team member & Risk
Manager in carrying out the plan ? [8]

b) Explain in detail with example - Importance of Risk management in any
Infrastructural ? [8]

PTO.



05) a)
b)

06) a)

b)

Q7) a)
b)

08) a)
b)

SECTION - 11

Write a note on- Break-Even analysis. [9]
Discuss the various steps involved in simulation analysis. [9]
Write down different types of risks in construction Industry? Explain

any three in details ? [8]

Discuss in briefly requirements for Effective Risk Management System?

8]

What are the prons and cons of simulation analysis. [8]

Write a brief note on - Three Point Estimated Method in Risk
Measurement? [8]

Explain in detail procedure for Monte Carlo Simulation? [8]

Write a note on - Method of risk control in construction Industry.  [8]

[4760] - 11 2



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

P4308

[4760] - 110 [Total No. of Pages :2

M.E. (Mech.) (Heat Power)
INTERNAL COMBUSTION ENGINES FUELS
(2008 Pattern) (Semester - II) (Elective - III) (502111)

Time : 3 Hours] [Max. Marks : 100

Instructions to the candidates:

D
)
3)
9
3

6)

0l) a)

b)

02) a)

b)

03) a)

b)

Answer any three questions from each section.

Answers to the two sections should be written in separate books.
Neat diagrams must be drawn wherever necessary.

Figures to the right indicate full marks.

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

Assume Suitable data , if necessary

SECTION -1

Explain the effect of volatility, antiknock quality, gun deposit, sulphur
content in fuel on SI and CI engine. [8]

Discuss the suitability of the Bio gas & Bio Diesel in CI Engine.  [8]

Explain the basic requirements of a good combustion chamber of S.I.
engine and draw a neat sketch of I-head combustion chamber. [8]

Explain the phenomenon of pre-ignition. How pre-ignition leads to
detonation and vice-versa? Explain how pre-ignition can be detected?[8]

Explain fuel rating of CI and SI Engine. [8]

Describe the SI engine combustion on P-8 graph. [8]

PTO.



04) 2)

b)

05) a)
b)

06) a)
b)

Q7) a)

b)

08) a)

b)

What are the potential sources of biodiesel in India? Explain feasibility
of it in India. [8]
What are the potential sources engine variables to optimize the combustion
in SI engine? [10]
SECTION - 11
Compare induction swirl and compression swirl in CI engine. [8]
Explain the stage of combustion in CI engine. [8]
What do you understand by transient mixture requirements? [8]

Explain with neat sketches the different types of compressor for power
boosting. [8]

What are the air-fuel mixture requirements during the following range of
operations of SI and CI engine [8]

i)  Idling and no low load
i) normal power range
i) maximum power range

Explain the limitation of turbocharging for SI engine. [8]

Explain the latest trends in CI engine for performance enhancement and
emission reduction. [10]

Explain the various methods of turbocharging for IC engine? Enlist the
advantages and limitations over each other. [8]

[4760]-110 2



Total No. of Questions : 7] SEAT No. -

P4142 [4760] - 1100 [Total No. of Pages :1

ML.E. (Mechanical) (CADM & E)
AUTOMATED MANUFACTURING SYSTEM MODELING

(2013 Credit Pattern) (502409)
Time : 3Hours] [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.

Q1) Discuss in detail Flexible Manufacturing System. What are its advantages.[10]

02) Discuss working of Open Queue and Closed Queue Networks with suitable
example. [10]

03) Explain the Queues with General Distributions and Queues with Breakdowns.[10]

04) Discuss GSPN Modeling of Kanban Systems. [10]

05) Whatis the role of Performance modeling tools in Manufacturing? Discuss.[10]

06) Explain Semi-Markov Processes in Manufacturing with example and
analysis. [10]

07) Explain steady state analysis of M/M/1 Queue. [10]



Total No. of Questions : 7] SEAT No.

P4143 [Total No. of Pages : 1
[4760]- 1101
M.E. (Mechanical) (CADME)
SIMULATION MODELING

(2013 Pattern) (Semester - 1)

Time : 3Hours] [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 Calculators is allowed.

5) Assume suitable data if necessary.

Q1) a) Define System and Environment? Discuss Discrete and Continuous
System Simulation. [10]

Q2) a) Explainthe procedure for Model Building using Simulation Package with
suitable example. Why verification and validation is necessary?  [10]

Q3) Explain Mid Square Method and Mid Product Method for Random Number
Generation. [10]

Q4) Define Modeling of System Randomness. Explain various Sources of

Randomness and their effect on Machine Downtime. [10]
Q5) Describe Uniform Distribution and Weibull distribution in detail. [10]
Q6) Discuss in detail output Analysis for Terminating Simulation. [10]

Q7) Discuss in detail Triangular Distribution and Empirical Continuous Distribution.
[10]

Q00O



Total No. of Questions : 7] SEAT No. -

P4717 [Total No. of Pages : 1
[4760] - 1102
M.E. (Mechanical) (CADM&E)
OPTIMIZATION TECHNIQUES
(Semester - 111) (2013 Pattern)

Time :3Hours] [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 indicate full marks.
4)  Use of calculator is allowed.
5) Assume suitable data if necessary.

Q1) Explain Cubic Search Method and Successive Quadratic Estimation.  [10]

Q2) What is Swarm Intelligence? Discuss in detail Particle Swarm Optimization.
List Advantages. [10]

Q3) Find Optimum solution using Variable Elimination Method. [10]
Minimize F(X,, X,) =[X? + X, —11° +[X, + X; = 7T

Q4) Explain in detail Optimality Conditions for One Dimensional and Multi

Dimensional Optimization. [10]

Q5) Solve using Powell’s Method. [10]
F=X?+X2-2X,-4X,+5

Q6) Explain the concept of Simulated Annealing. [10]

Q7) Minimize using Linear Programming. [10]
F=4X+5Y
subjected to
10X +Y >10
5X +4Y > 20
3IX+7Y>21
X+12Y >12
X>0andY >0

000



Total No. of Questions : 8] SEAT No. :
P4144

[Total No. of Pages : 1
[4760] - 1103

M.E. (Electrical Control System)
COMPUTER TECHNIQUES IN CONTROL SYSTEM

(2012 Pattern)

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

1)  Answers Qu 1 or 2, Qu 3 or 4, Qu 5 or 6, Qu 7 or 8.

2) Neat diagrams must be drawn wherever necessary.

3) Figures to the right side indicate full marks.

4) Use of Calculator is allowed.

5)  Assume suitable data if necessary.

Q1) Use analytical method to investigate for extremum point F(x) =— 3x*+ 10x°—20.[9]

02) Use the Lagrange multiplier approach to minimize the function

F(x) = 4x?+ 5x? subjected to g(x) =2x+3x,—6=0. [9]
03) Explain what do you understand by Lagrange Function. [9]
04) Explain what do you understand by Multivariable Optimization with no constraint.
Write necessary and sufficient condition. [9]
05) Write & Explain Simplex method for solving LPP. [16]
06) Find condition for minimization of the following condition by classical method
F(x)=0.5kx?+ 0.5k, (x,—x)*+0.5kx>—Px,. [16]
Q7) a) Explain the integer nonlinear programming. [8]
b) Explain the Gomory’s cutting plane method. [8]
08) Minimize f=—3x —4x, [16]

Subject to 3x, —x, + x, = 10
3x, + 1lx,+2x,= 64

X, > 0,i=1to 4 andx, is integer

SISIS



Total No. of Questions : 6] SEAT No.

P4145 [Total No. of Pages :2
[4760]-1104

M.E. (Electrical) (Control System)
PROCESS CONTROL MANAGEMENT

(2013 Pattern) (Semester - 1)
Time : 3Hours] [Max. Marks : 50
Instructions to the candidates:
1) Answer Q.1 or Q.2, Q.3or Q.4, Q.50r Q.6.
2) Figures to the right indicate full marks.
3) Neat diagrams must be drawn whenever necessary.
4)  Assume suitable data if necessary.

Q1) a) Explain in detail the classification of Motivation. [6]

b) Does the sampling period affect the stability of a discreate time system?
Explain with proper example. [6]

c) Explain Zigler-Nichols closed loop method for tunning in detail. [6]
OR
Q2) a) What are formal & informal groups? Describe each with example. [6]

b) Explain with suitable example control strategies for designing of control
system. [6]

c) Explain series and parallel structure of a system in process industry.[6]

Q3) a) Explain generalized block diagram for feed forward-feedback control

systems. [8]
b) Draw a block diagram of Feedback control system & for each
component write transfer function relating its output to input. [8]

OR

P.T.O.



Q4) a)
b)

Q5) a)
b)

Q6) a)

b)

Develop a feed forward control system for Heat exchanger. [8]

Explain cascade control system for Continuous Stirred Tank Reactor.[8]

Define Relative Gain Array [RGA]. Give its significance. [8]
Explain the effect of interaction on stability of process control system.[8]
OR

Explain the Relative Gain Array for a process with two inputs and two
out puts. [8]

What is one way decoupling of two control loops? Why it could be
acceptable? [8]

[4760]-1104 2.
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P4146 [4760] - 1105 [Total No. of Pages :2

M.E. (Electrical) (Control System)
NONLINEAR CONTROL SYSTEMS

(2013 Credit Pattern) (Semester - I)
Time : 3Hours] [Max. Marks : 50
Instructions to the candidates:

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

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

4) Assume suitable data, if necessary.

Q1) a) Explain with neat diagram [4]
i)  Jump resonance
i)  Amplitude - frequency dependence for nonlinear control system.
b) Explain describing function for ON-OFF relay with dead zone. [5]
c) State and explain various singular points present in nonlinear system.[4]

d) A unity feedback control system has the forward path transfer

2
G(S)=——= in cascade with relay whose output amplitude is + 1 and

s(s+1)
dead zone is d = + 1 for unit step input using isocline method, construct
the phase plane trajectory. Also comment on stability. [5]
OR
Q2) a) Explain phase plane trajectory method. [4]

b) Determine the frequency and amplitude of limit cycle if it exist and
comment on stability of the system for unity feedback control system
with ideal relay of out put + 1 is connected in cascade wtih forward

on G(O)=——
transfer function S(5+2) " [5]
c) Explain describing function for stability analysis. [4]

d) Explain the scalar function given below in Quadratic form and test it for
definiteness. [5]

_ 2 2 2 _
v(x) =2x7+x2+3x7 —xx, +2x, x, — x, X,

PT.O.



03) a) Explain Liapunov direct method to determine stability. [8]

b) Explain generation of Liapunov function v(x) by using Krasovskii
method. [8]

OR

04) a) Forthe LTI system X = Ax, derive the expression A'P + PA =—Q where
P and Q are Square symmetric positive definite mitrices. [8]

b) Apply Liapunov direct method to determine stability of the system. [8]
X, =X +x2 x2=x22
05) Write short note on: [16]
a) Input-Output Linearization
b) Notion of sliding mode control.

OR

0Q6) Explain clearly steps involved in Input-Output Linearization and Input state
Linearization for the system [16]

. — 2
X, =X, +2x2+4

X2:x1+4

[4760]-1105 2



Total No. of Questions : 4] SEAT No. -
P4147

[4760]-1106 [Total No. of Pages : 2

M.E. (Electrical) (Power Systems/ Control Systems/
Power Electronics and Drives)
RESEARCH METHODOLOGY
(2013CreditPattern) (Semester-I)

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

1)  All questions are compulsory.

2)  Figures to the right indicate full marks.

3)  Assume suitable data if necessary.

Q1) a) Distinguish between research methods and research methodology. [5]
OR
a) Explain the different online tools available for literature survey. [5]

b) Explain clearly with examples the difference between applied and
fundamental research. [4]

OR
b) Explain the following terms. [4]
i)  Monograph.

i) Treatise.

02) a) What are the steps of sample design? [5]
OR
a) Explain any two methods of collecting primary data. [5]
b) Explain the characteristic of good sampling design. [4]
OR

PTO.



b)

03) a)

04) 2)

b)

b)

Explain the following operations in context of data collection and analysis.
i)  Editing [4]

ii)  Classification

What are the standard contents of a thesis? [6]
OR
Explain the significance of bibliography and writing footnotes. [6]

What are the different tools used for making an effective oral Presentation?

[4]

OR
What are the different types of reports? [4]
Briefly explain the use of Latex in technical writing. [6]
OR

Discuss various ways in which research misconduct may take place.[6]

Name some of the funding agencies in engineering research. Also, explain

in detail the format used for writing proposals. [8]
OR

Clearly mention the important parts of a journal paper. [8]

Write the need of a survey paper. [4]
OR

Clearly mention the difference between a journal and conference paper.

4]

Explain different aspects of Intellectual property rights. [4]
OR
What are copyright and patent? [4]
v O <O
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P4148 [Total No. of Pages : 3
[4760] - 1107
M.E. (Electrical) (Control System)
MULTIVARIABLE AND OPTIMAL CONTROL SYSTEM
(2013 Pattern)

Time : 3 Hours] [Max. Marks : 50

Instructions to the candidates:
1) Neat diagrams must be drawn wherever necessary.
2)  Figures to the right indicate full marks.

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

4) Assume suitable data, if necessary.

Q1) a) Represent multivariable control system in [4]
i)  State space form
i)  Transfer Matrix form

Also discuss advantages and disadvantages of representing above
mentioned forms.

b) Investigate the observability and controllability of the following system.

1 00 11 L0 1
X = 2 t 1(u(t) y@)= t
x=|0 0 x(t)+|0 1ju(t) y(t) L 1 0}X() I5]
0 0 3 10
c)  Write short notes on : [4]

i)  Model matching control

i)  Decoupling or Non interactive control.

PTO.



d)

02) a)

b)

d)

03) a)

b)

04) 2)
b)

Obtain typical performance Index for Optimal control of [5]
1)  Minimum fuel problem
i)  Minimum time problem
ii) Tracking problem
OR

Explain the structure of process control multivariable control system
with neat block diagram. (4]

Define and explain concept of controllability and observability for
multivariable control system. [5]

Explain with neat block diagram the pole allocation using linear state
variable feed back in multivariable control system. (4]

State and give out line of procedure to obtain infinite time state regulator
problem. [S]

Define Hamiltonian and explain briefly the procedure for obtaining optimal

control using Hamiltonian method. [8]
Explain clearly the Bang-Bang control strategy. [8]
OR

State and give outline of procedure for pontryagin's minimum principle.|[8]

Consider the linear time invariant first order system. [8]

X (t) = u(t)
using Hamiltonian method, find optimal control u* (t) which minimizes

the PI J = %xz(t)+%fu2(t) dt where x (0) = 0, (1) = —1.

[4760] - 1107 2



05) a) For linear time invariant system find optimal control u* (t) described by
state equations.

X, (O=u(
X, (1) =x, (1)

Which transfer the state from (1, 0) to final state (0, 0) in minimum time
with the constraint |u (t)| <1. [8]

b) Explain advantages, disadvantages, constraint of Dynamic programming

and pontryagin's minimum principle. [8]
OR
06) a) Explain dynamic programming by [8]

i)  The imbedding principle
i)  The optimality principle

b) Discuss about singular control solution. [8]

[4760] - 1107 3



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

P4705 Total No. of Pages : 3
[4760] - 1108 Hotal No. of Pages

M.E. (Electrical) (Control Systems)
SYSTEM IDENTIFICATION AND ADAPTIVE CONTROL
(2013 Pattern)

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.

2) Figures to the right indicate full marks.

3) Assume suitable data, if necessary.

Q1) a) Indetail explain how a system is identified using the following methods.[6]
i)  Spectral Analysis

ii)  Correlation Analysis

b) Compute the QR factorization of the matrix. [4]
1 2 0
A=0 1 1
1 01
OR

02) a) Foramodel given by Y = ®0, derive the least square estimate of 0. Also
determine the least square estimate of the parameter 'b' for a model given
by y(t) = b. Discuss the result. [6]

b) What is the importance of a persistently exciting input signal in system
identification? What order of p.e. is the PRBS? [4]

03) a) What are the various model structures used for system identification.
What is the criterion for choosing a particular structure? [6]

b) Explain how learning is done in a redundant computer configuration.|2]

PTO.



OR

04) Write notes on : [8]
a) Pattern Recognition
b) Learning without supervision
c) Recursive Estimation
d) Maximum Likelihood Method
05) a)  With the help of a block diagram explain the working of a self-tuning
regulator. [4]
b) Explain the pole placement design and derive the Diophantine equation.[8]
c) Whatis the need for adaptive control? How should one choose a suitable
adaptive scheme. [4]
OR
06) a)  With the help of a real world example discuss how a particular adaptive
scheme has been incorporated to improve performance. [8]
b)  Whatare the various adaptive schemes and how are they implemented?[8]

07) Using both the MIT rule and Lyapunov theory, design and MRAS for a system

b

described by G(S) =———, where a and b are unknown. The controller is

S+a

given by u(t)zeluc(t)—l—ezy(t), and the desired closed loop model is

dy,,
dt

=—a. Y, +Db,U.. Draw the simulation diagram and compare the two
1 1 > 1 2
methods. Assume V (9> =€’ ""_(bez +a-— am) +_(b91 - bm) . [16]
2 by by
OR

08) 2)

Derive the MIT rule and explain the sign-sign algorithm. Why is the
choice of adaptation gain important? [6]

[4760] - 1108 -2-



. . . v dy _ ..
b) Consider a position servo described by at =—av+buand ot =V,
where a and b are unknown. Assume the control law u =6, (U, — y) — 6,v

is used and that it is desired to control the system in such a way that the
transfer function from command signal to process output is given by

2

o
G,(s)= i i :
m ( ) <+ 2fws + o Determine an adaptive control law that adjusts
the parameters so that the desired objective is obtained. [10]
ARARMXR
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M.E. (Electrical : Control System)
ADVANCED DIGITAL CONTROL TECHNIQUES

(2013 Credit Pattern) (Semester - II)
Time : 3Hours] [Max. Marks : 50
Instructions to the candidates:

1)  Answer all questions.

2) Figures to the right indicate full marks.

3) Neat diagrams must be drawn whenever necessary.
4) Assume suitable data if necessary.

Q1) Solve any three: [18]
a) Explain the concept of digital re-design in detail.
b) Explain the concept of warping and prewarping.
c) The closed loop poles of the given system are desired to place at Z = -3

and Z = —4 by a state feedback controller with the control u = —kx.
Determine the state feedback gain matrix K and the control signal.

: 0 0
X(t)=[_1 _13]x(t)+|:2]u(x); Y(x)=[1 O]x(t)

d) Explain decimation and interpolation process with the help of spectral
analysis.

e) Write a short note on digital PID controller.

02) Solve any two: [16]
a) Draw and explain block diagram of an adoptive filter as a noise canceller.
b) State and explain key features of TMS 320 C5X processor.
c) Explain finite word length effect in digital filters.
d) Give the applications of TMS 320 typical DSP processors.

03) Solve any two: [16]
a) What are the advantages of TMS 320 C54X?
b) Whatis Discrete Wavelet Transform? Explain in detail.
c) Draw and explain memory architecture of TMS 320C54X processor.
d) Explain instruction set of TMS 320C54X DSP.
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ML.E. (Mechanical - Heat Power)
CRYOGENICS ENGINEERING
(2008 Course) (Semester - II) (Elective - I1T) (502111)
Time : 3 Hours] [Max. Marks :100

Instructions to the candidates:
1) Answer any three questions from each section.
2) Answer for the two sections should be written in separate answer books.
3) Neat diagrams should be drawn wherever necessary.
4) Figures to the right indicate full marks.
5) Use of pocket calculator & different gas charts as applicable is allowed.

6) Assume suitable data if necessary.

SECTION -1

Q1) a) Define Cryogenics. What is the temperature threshold distinguishing
Cryogenics from Refrigeration and Air conditioning. [6]

b) State important landmarks achieved in the filed of Cryogenics since its
inception. [6]

c) State boiling points for the gases viz. Helium, Hydrogen, Argon, Nitrogen,
Oxygen, Ammonia. [6]

02) a) Explain Meissner effect with neat sketch. What are the different
applications of Meissner effect phenomena in present day world. [10]

b) State two isotopes in which Helium is found. [6]
03) a)  Explain with neat sketch simple Linde Hampson liquefaction system.[8]

b) Explain precooled Linde Hampson system with neat sketch. [8]

PTO.



04) 2)

b)

05) a)
b)

06) a)

b)

Q7) a)

b)

08) a)

b)

Explain inversion curve with neat sketch. What is the preferred Joules
thompson coefficient to achieve cooling. [10]

What are the different performance parameters used in liquefaction

systems. [6]
SECTION - 11

Explain with neat sketch Stirling refrigerator. [10]

Explain the difference with neat sketch between Cryogenic Refrigerator

system and a Cryogenic Liquefaction system. [6]

Explain with neat sketch Dilution refrigerator. [10]

Explain the construction of Dewar vessel with neat sketch showing all
the components and there function. [6]

What are the different piping arrangements possible in Dewar Vessel.[6]

Explain different insulations used in the field of Cryogenics in the
increasing order of performance. [6]

State different methods / instruments used to height of liquid level in
Dewar vessel. Explain any one. [6]

State the different vacuum pumps used in the field of Cryogenics in th
increasing order of vacuum achieved. State the operating range of each

of the vacuum pump. Explain any one Vacuum pump with neat sketch.[10]

Explain operating range for different Vacuum gauges. [6]

EEE
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M.E. (Electrical) (Control System)
ADVANCED DRIVES AND CONTROL
(2013 Credit Pattern) (Semester - I11) (603101)
Time : 3 Hours] [Max. Marks : 50

Instructions to the candidates:

D
2)
3)
9
3

0l) a)

b)

d)

Answers any three questions.

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

Use of Calculator is allowed.

Assume suitable data, if necessary.

Compare A.C. Drives and D.C. Drives from following point of view.[5]
i)  Available supply and nature of output voltage of the controller.
ii)  Electric motor of the drive and controller action.

With the help of the detail block diagram of the field controlled d.c.
motor, derive the transfer function of a variable speed drive. How is the
field weakening achieved? [4]

In reference to the wave form of the output voltage of the controllers
across the induction motor windings, explain, with the help of equivalent
circuit of induction motor, the effect of [5]

i)  The space harmonics
i)  The time harmonics

Explain, in connection with speed control of induction motor, the
following terms: [4]

i)  Direct vector control
ii)  Indirect vector control

OR

PTO.



Q2) 2)

b)

d)

03) a)

b)

04) a)

b)

05) a)

b)

06) a)
b)

State and explain the factors affecting the starting time and energy during
starting of electric drive system. [4]

Explain how system model and transfer function of converter fed d.c.
motor is derived. [5]

Write note on P.W.M.Inverter. [4]

Explain the static krammer control of drive using induction motor. [5]

With reference to control of synchronous motor drive, explain dynamic

d-q model. [8]

Explain the solid state controller for permanent magent synchronous

motor drive. [8]
OR

Explain in detail following, with reference to synchronous motor drive,

the trapezoidal SPM drive. [8]

Write a note on synchronous reluctance motor. [8]

In closed loop control of electric drive, explain the effect of RMS voltage
variation on the performance. [8]

Explain with reference to phase locked loop (PLL) [8]
i)  The principle of phase lock
i)  Design procedure of current controller
OR
Explain the modern trends in the drive control. [8]

Explain the role of following controller in closed loop control system of
electric drive [8]

i)  Proportional & integral controller

i)  PID controller.

r £ 13
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M.E. (Electrical) (Control System)
COMPUTER AIDED CONTROL SYSTEM DESIGN
(2013 Credit Pattern) (Semester - I1I)

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

1) Neat diagrams must be drawn wherever necessary.

2) Figures to the right side indicate full marks.

3) Assume suitable data, if necessary.

Q1) a)  Derive the transfer function of the following compensating networks and
draw the corresponding Bode diagrams: [6]

i)  Phase- lag network
i) Phase-lead network

b) Define the following design specifications of linear control system and
show them on Bode diagrams and polar plot. [4]

i)  Gainmargin
i) Phase margin

c) Describe the computer method for obtaining the root-locus plot of a
closed -loop linear control system. Draw the flow chart and write its
algorithm. [8]

OR

02) a) A control system is represented in state space form [6]
x(t) =A x(t) +B u(t)

V(1) =Cx (1)

outline the computer method to determine the controllability and
observability of this system. Draw the flow chart and give its algorithm.

PTO.



b)

03) a)
b)

04) a)

b)

05) a)

b)

What are the merits and demerits of an observer system? Draw the block
diagram showing the structure of an observer system. [4]

Explain with algorithm the computer method for simulating the control
system containing ‘saturation’ non-linearity using describing function
method. How to determine the stability of non-linear control system using
DF method? [8]

Explain with diagram the working of P, PI and PID controller. [6]
Explain why the derivative controller is not used in isolated mode. [4]

Explain step by step the design procedure of tunable PID controller

using Ziegler-Nichols method. Give its algorithm. [6]
OR
Explain clearly the standard compensator structures of P, PI and PID
control. [6]
Consider a process control plant with plant transfer function: [10]
36
o= 119 + 365+ 36

Design a PID controller for this system using Ziegler-Nichol’s method.

Draw the functional block diagram of a typical digital control system and
clearly explain the working of each block. [4]

Explain clearly the effect of sampling period on stability of the digital
control system. (4]

A digital control system is represented by the difference equation  [8]
x(k+1) =F x(k) + G u(k)

With usual notations. Explain the computer method for obtaining closed-
loop system response. Draw its flow chart or Give its algorithm.

OR
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06) a) Derive the equivalent discrete-time version of the continuous time system.
X(t) =A x(t) + B u(t)

W) =cx (1)
What are the guidelines for selecting the sampling period “T°? [6]
b) State and explain the discrete, regulator problem. [4]

c) Explain the following design specifications for digital control system:[6]
i)  Steady- state accuracy
i)  Control effort constraints
i) Sensitivity to parameter variations

iv) Disturbance rejection.
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M.E. (Electrical) (Power Systems)

COMPUTER APPLICATIONS IN POWER SYSTEMS

(2013 Pattern) (Semester - I)

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

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

3) Use of calculator is allowed.

4)  Assume Suitable data if necessary.

Q1) Solve any THREE

1

a)  Minimize f(x, x,, x,) = > (X12 + X: + X2) subjected to g, =x, —x,=0

and g, =x, +x, +x, = 1 by direct substitution method. [18]
b) Explain Lagrange’s multiplier method for optimization with equality

constraints.
c) Explain steepest descent method for multivariable optimization.
d) Derive the equation used in AC-DC load flow analysis.

02) Solve any TWO: [16]

a) Explain solution economic load dispatch problem using Newton-Raphson

method.
b) Explain classical economic load dispatch with algorithm considering limits.
c) Two units of the system have following cost curves

f (P,,) =0.00889P2 +10.333P,, +200 Rs/h
f(P,,) =0.00741P,5 +10.833P,, +240 Rs/h

The transmission loss are given by

P_=0.001P7 +0.002P;; —0.0004P,P,,

where P . is in MW. Determine the economic operating schedule to meet

the demand of 150 MW using classical method perform one iterations.

03) Solve any TWO: [16]

a) Derive general formula of fault current and fault voltage for LL type fault.
b) Derive transmission loss coefficient using sensitivity factor.
c) Explain economic load dispatch for active and reactive power balance.
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Instructions to the candidates:
1)  Neat diagrams must be drawn wherever necessary.
2) Figures to the right indicate full marks.

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

4)  Assume suitable data, if necessary.

Q1) a) Explain price-cap and revenue cap regulation also explain RPI-X
regime. [5]

b) Explain role of central electricity Authority. [4]
OR
Q2) Explain regulatory process in India. State functions of SERC and CERC.[9]

Q3) a) Explain wholesale and retail competition models. [5]

b) Calculate life cycle cost for following investament first cost Rs. 100000.
The revenue generated for subsequent five years Rs. 30000, Rs. 30000,
Rs. 25000, Rs. 25000 and Rs. 20000. Take discounting factor as 12%.

[4]

OR
Q4) Explain models of power systems based on contractual arrangement. How
to calculate ARR. [9]

Q5) a) What is market power? Why does it exists? Explain impact of market
power on market operation. [8]

OR

P.T.O.



b)

Q6) a)

b)

Explain pricing mechanism for economic dispatch based pricing and

for reactive power.

Explain Locational marginal pricing, nodal pricing. [8]
OR

With respect to power market explain following terms.

1) Demand and price elasticity.

i